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HOACHUTEJIBHAA 3AIINCKA

Hannas paboyas nporpamma 1o ouonorun — 9 kiacc. «buonorus. Beenenue B o01ryro OHOJIOTHIO» MOCTPOSHA HA OCHOBE (PYHJAaMEHTAIHLHOTO
Aqpa COJIEpKaHUsI OCHOBHOTO 00mIero oOpa3zoBaHMs, TpeOOBAaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
oOmiero oOpazoBaHMs, TpeOOBaHMII K CTPYKType OCHOBHOH 00pa30BaTeIbHOW MPOTpaMMBbl, MPONMHCAaHHBIX B DeaepalbHOM TOCYAapCTBEHHOM
00pa3oBaTeNIbHOM CTaHAAPTE OCHOBHOTO 001Iero oOpa3oBaHus, a Takxke KOHIENuu TyXOBHO-HPAaBCTBEHHOTO Pa3BUTHSA M BOCIHTAHUS I'pakIaHHHA
Poccun. B Heii Takke y4MTHIBAIOTCS OCHOBHBIC MJCH M TMOJIOKEHHS MPOTPaMMBbI Pa3BUTHS M (POPMHUPOBAHUSI YHUBEPCAIBHBIX YUEOHBIX ACHUCTBHI
oOyyaromuxcst st 00mero oopa3oBaHus, COOMIONAETCS MPEEMCTBEHHOCTh C NMPUMEPHBIMHU MPOTpaMMaMU HAdaJIbHOTO OOpa30BaHUsS U aBTOPCKOM
paboueii mporpammoii (okTopa nea. Hayk B.B.Ilaceunuka).

[IpencraBnennas paboyasi mporpaMma COOTBETCTBYET aBTOPCKOHM Mporpamme OCHOBHOTO oOmiero oOpasoBanus mo Owonoruu noj pexa. B.B.
[Taceunnka. Cpox peanm3aiiy MporpaMMbl yaeOHoro npeamera «buonorus» 9 kiacc — ouH y4eOHBIN TOI.

B cBsi3u ¢ GonpIMM 00bEMOM H3y4aeMOTO MaTepHajia padodasi mporpaMma IpeaycMaTpUBaeT HEKOTOPbIE U3MEHEHHsI. Y BETHUEHO KOJMYECTBO
9acoB Ha M3y4eHHUE TeMbl «BO3ZHUKHOBEHHE U pa3BUTHE KU3HW (8 4acOB) 3a CUET COKPAIICHHUS YaCOB HA N3YUEHHE TEMBI « DKOCUCTEMHBIN YPOBEHbBY,
TaK KaK 3TOT MaTepraj YaCTUYHO M3ydaeTcs B MPEIbIAYIINX pa3zeax, a Tak ke B 6 U 7 kiaccax B Kypcax «borannka», « XKuBotHbeie». KomumdecTBo
4acoB Ha u3ydeHue TeM «IlomynsmoHHO-BUI0BOM YPOBEHBY, «brOChepHbIN YpOBEHBY COKpAIEHO, TaK KaK aBTOPCKas MporpaMMa paccyrTaHa Ha 35
yueOnbIx Henenb (70 gacoB), a B 9 kimacce Toapko 34 ydueOHbIe Henenu (68 9acoB). DTOT MaTepral YaCTUYHO M3Y4aeTcs B MPEIbIAYIINX pa3jenax, a
Tak ke B Kypcax «boranuka» (6 kmacc), «KuBortHsie» (7 kmacc). V3meHeHus, BHeCEHHbIE B pabOdyl0 IMPOrpaMMy, TaKKe KacaloTcs TeMaTHUKU
9KCKYPCHH U 1a00paTOpHBIX pabOT, OPUEHTUPOBAHHBIX HA KPAaeBEAYECKUI KOMIIOHEHT.

B mporpamme oco0oe BHHUMaHUE YAEIEHO COJEPkKaHMIO, CHOCOOCTBYOLIEMY (POPMUPOBAHUIO COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHHBI
MHpa, MOKA3aHO MPAKTUYECKOE NMPHUMEHEHHE OMOJIOTMYEeCKUX 3HaHUH. V3ydeHne OMOJIOruM Mo IMpeylaraéMoil mporpaMMme IpeAroJiaraeT BeIeHHE
(GeHoornuecKknx HaOMIOICHUH, ONMBITHUYECKOM M NpPaKTU4eCcKOH paboTel. [[1s MOHMMaHUS ydallMMHCA CYIIHOCTH OHMOJIOTMUYECKHX SIBICHUH B
IIporpamMMmy BBEJEHbI JaOopaTOpHble pabOThI, 3KCKYPCHH, IEMOHCTpPALMM OIBITOB, IIpOoBeAeHUE HaOmroneHuil. Bcece 3TO nmaeTr BO3MOXKHOCTB
HaIpaBJICHHO BO3/EHCTBOBATh HAa JIMYHOCTb Y4YalErocs: TPEHUPOBaTh IaMATh, Pa3BUBAaTh HAOIIOJATENbHOCTb, MBIIJIEHHE, 00y4aTh MpHEMaM
CaMOCTOSATEJILHON y4eOHOM NesITeIbHOCTH, CIIOCOOCTBOBATh Pa3BUTHIO JTHOO03HATENBHOCTH U UHTEPECA K IIPEAMETY.

Ile1n OWMOJIOTrHYECKOT0 00pPA30BAHMS B OCHOBHOW IITKOJIe (DOPMYIMPYIOTCS HA HECKOJIbKHX YPOBHSAX: TIJI00AJIBHOM, METaNpEeAMETHOM,
JUYHOCTHOM W TPEIAMETHOM, a TAaK)Ke Ha YPOBHE TPEOOBaHHWI K pe3ysibTaTaM OCBOCHUS COJCP)KaHHs MPEIMETHBIX MporpaMM. [J1o0anbHbIC 1en
OMOJIOTHYECKOT0 00pa30BaHMS SBIISIOTCS OOIIMMH JIJI1 OCHOBHOM M cTapiieid mkoiabl. OHH ONPEeIsSIFOTCS COMATbHBIMU TPEOOBAHHMAMH 1 BKITIOYAIOT
B ceO4:

L4 ConMaJau3almIo O6y‘laeMLIX KaK BXOXJICHUC B MUP KYJIbTYPhI U CONUAIIBHBIX OTHOIHGHI/Iﬁ, 06ecnqu/IBa}0mee BKIJIFOUCHUC YHAIIUXCS B Ty UIIN
HUHYIO I'pYIITY NI O6H_IHOCTB — HOCHUTCJIA €€ HOPM, I_ICHHOCTCI\/’I, OCBaMBACMBLIX B IPOUECCC 3HAKOMCTBA C MUPOM JKHUBO M MMpUPOAbI;
L4 npnoﬁmeﬂne K I03HABaTEIbHOM KYJIBTYpPE KaK CHCTCMC IIO3HABATCIIBHBIX (Hay‘IHBIX) HGHHOCTeﬁ, HaKOIIJICHHBIX O6IJ_ICCTBOM B C(bepe

OMOJIOTUYECKON HAyKH.

buonoruueckoe 06pa30BaHI/IC IMPU3BAHO 00eCIICUUTh:

¢ OpUCHTAIMIO B CUCTEMEC MOPAJIbLHBIX HOPM H LIEHHOCTEM: IIpU3HaHUC BBICOKOM IIEHHOCTH KM3HH BO BCEX MMPOABJIICHUAX, 30POBbsS CBOCIO U
ApYyrux JIIO,[[Qﬁ; AKOJIOTHYECKOE CO3HAHNE M BOCIIUTAHUE JIFOOBU K pupoac;



¢ Pa3sBUTHE ITO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHLIX Ha INOJTYYCHUC HOBOI'O 3HAHHUA O JKUBOM mpUupoJ€C, MO3HABATCIIbHBIX KAYCCTB JIMYHOCTH,
CBA3aHHbBIX C YCBOCHUCM OCHOB HAaYYHBIX 3HaHI/II>’I, OBJIAICHUCM MCTOAAaMU HCCJIICAOBAHUS NPUPOIHI, (bOpMHpOBaHI/IeM HHTCIICKTYaJIbHBIX

YMEHUH;
e OBJIaJEHHE KJIFOYE€BBIMU KOMIIETEHTHOCTSIMM: y4eOHO-1103HaBATEIbHBIMH, MH(POPMALMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKaTUBHBIMU;

e ¢dopmMupoBaHne y 00yJarOIIUXCS MO3HABATEIBHON KYJIBTYpPhl, OCBAMBAEMON B IMPOIIECCE MO3HABATEIHHON JEATEIHHOCTH, U 3CTETUYCCKOU
KYJbTYpbI KaK CIIOCOOHOCTH K AYMOIIMOHATBHO-TIEHHOCTHOMY OTHOIIEHUIO K 00BEKTaM JKUBOU MPUPO/IBI.

OT60p coneprkaHus B MporpaMMe MPOBEJEH C YYETOM KYJIbTypOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUM C KOTOPHIM yUaIIUECs JOJKHBI OCBOUTH
coJiep)KaHue, 3HaAUuUMoe s (pOPMUPOBAHUS IO3HABATENbHOM, HPAaBCTBEHHONW U 3CTETHYECKON KYJIbTYphl, COXPAHEHUS OKPYXKAlOIIEro cpeabl U
COOCTBEHHOTO 370POBbsI, /Ul NOBCEIHEBHOM JKU3HU U IPAKTHUECKOM 1€ATEIbHOCTH.

[Toctpoenne yuebHOTO coaepkanus Kypca ouonornu corinacHo YMK nop.pen.B.B.Ilaceunnka ocymecTBisieTcsl MOCIEI0BATEIBLHO JIOTUKE OT
00IIIer0 K 4YaCTHOMY C y4Y€TOM peali3alliid BHYTPHUIIPEAMETHBIX M MEXKIPEIMETHBIX CBsi3ei. B OCHOBY MOJIOKEHO B3aMMOJIEHCTBHUE HAYYHOTO,
T'YMaHHUCTHUYCCKOTIO, AKCHOJIOTHYECKOTIO, KYJIbTYPOJIOTUYCCKOTIO, JJUMYHOCTHO-ACATCIbHOCTHOTIO, HUCTOPUKO-IIPO 6JICMHOFO, HHTCTPATUBHOTO,
KOMIIETEHTHOCTHOTO MOAXO0B.

Conepxkanre Kypca HampaBjieHO Ha (OPMHUPOBAHHE YHUBEPCAIBHBIX yUE€OHBIX IEHCTBHM, 00ECIICUMBAIONINX Pa3BUTHE MO3HABATEIBHBIX U
KOMMYHUKATUBHBIX KadecTB JWYHOCTH. OOydaroniuecss BKIIIOYAIOTCS B TPOCKTHYIO M HCCIIEIOBATENbCKYIO IEATEIhHOCTh, OCHOBY KOTOpPOH
COCTaBIISIIOT Takue yueOHbIE NEHCTBUS, KaK: YMEHHsI BUIETh MPOOJIEMbI, CTaBUTh BOIPOCHI, KJIacCUPUIMPOBATh, HAOIIOAATh, TIPOBOAUTH ydeOHbIE
SKCIEPUMEHTHI, JAeTaTh BbIBOIbI, OOBSICHSITD, TOKA3bIBaTh, 3AIIUILATh CBOU UAEH, JaBaTh ONpEAeNeHUs MOHITHIM, CTPYKTYPUPOBATh U Jp. Ydamiuecs
BKJIIOYAIOTCS B KOMMYHHKATHBHYIO YUE€OHYIO JEsITeIbHOCTD, I/Ie MPeo0IaaloT Takue ee BUIbl, KaK: YMEHHE TOJHO U TOUYHO BBIPaXKaTh CBOU MBICIIH,
apryMEeHTHPOBATh CBOIO TOUKY 3pEHHS, paboTaTh B IpyIIe, MPEACTaBIsATh U co00maTs HH(GOPMAIMIO B YCTHOW U MUChbMEHHOU (opme, BCTynaTh B
Iaior U T.1. JlaHHas JesTenbHOCTh CBSI3aHa C BHEYPOUHOU AEATEIbHOCTHIO YUAIIHXCS.

MECTO YYEBHOT O IIPEJIMETA, KYPCA B YYEBHOM IIVIAHE
3a 34 pabouux Henelb ¢ HeleIbHOM Harpy3Kkoi 2 yaca 1o rmiiaHy 68 4acoB Ha npa3aHuku Beinaaaet 1 yac (04.11 ), kotopslii Oyaer
KOMIICHCHPOBATHCSI 3 CUET PE3ePBHBIX YacoB. TakuM o0pa3om, 3a roJ1 1o miaHy 67 4acos.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT O ITPEJIMETA.

JlesTensHOCTh 00pa30BATEIBHOTO YIPEKACHUS B 00YICHUN OMOJIOTHH JIOJDKHA OBITh HAIIPaBJICHA Ha IOCTHKEHUE 00yJArOIIMMHICS CIIETYIONTIX
JIMYHOCTHBIX Pe3yJIbTATOB:
1) 3HaHWE OCHOBHBIX IIPUHIIAIIOB M MPABWJI OTHOIICHHS K )KUBOH MPUPOJIE, OCHOB 3I0POBOTO 00pa3a )KU3HU U 3/I0POBbe-COCPETAIOIINX TEXHOJIOTHH;
2) peanuzaius yCTaHOBOK 3/I0pPOBOTO 00pa3a KU3HU;
3) copMHPOBAHHOCTH MMO3HABATENIFHBIX HHTEPECOB M MOTHBOB, HAIIPABIICHHBIX HA N3YYCHHE KUBOU TPUPOIbI; HHTEIICKTYAIbHBIX YMEHUI
([[OKa?;I)IBaTI), CTPOUTH PACCYXKJIACHUSA, AaHAIU3UPOBATh, CPABHHUBATD, ACJIATh BHIBOABI U I[p), 3CTETUYECKOTO OTHOIIEHUS K )KUBBIM OOBEKTAM.

PeryasituBubie YY ]I ocBO€HUS BBIMYCKHUKAMHU OCHOBHOM IIKOJIbI IPOTPaMMBbI 110 OMOJIOTUHU SBIISIOTCS |

1) oBnaseHue COCTaBISAIOMIMMHU UCCIIEI0BATENLCKON U MPOEKTHON JESITEIbHOCTH, BKIIIOUYasi YMEHUS BUAETDH MPOOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTATh
TUIOTE3bI, 1aBaTh ONpeAeIeHUS MOHATUSAM, KIacCu(UIUPOBaTh, HAOMIOaTh, IPOBOUTH SKCIIEPUMEHTBHI, 1€7aTh BHIBOAbI U 3aKIIOUEHNUS,
CTPYKTYpPHUpPOBATh MaTepuai, 0ObSICHSTh, JOKa3bIBATh, 3ALIUIIATH CBOU UJIEH;

2) ymeHue paboTaTh ¢ pa3HbIMU UCTOUYHUKAMU OHOIOTHYeC-KON HH(POPMAIIUU: HAXOAUTh OMOJIOTHUECKYI0 HHPOPMAIUIO B PA3IUYHBIX HCTOYHHUKAX
(TexcTe yueOHMKa, HAYYHO-TIOMYJIIPHOM TuTepaType, ONOJIOTHUECKUX CIOBapSAX U CIIPaBOYHUKAX), aHAJIM3UPOBATh U OLICHUBATh HH(OPMAIINIO,
peoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOM (OPMBI B IPYTYIO;

3) cnocoOHOCTH BBIOMPATH 11EI€BbIE U CMBICIIOBbIE YCTAHOBKHU B CBOUX JIEHCTBUSAX U MOCTYIKAX 10 OTHOIIEHHUIO K )KUBOM MPUPOJE, 30POBBIO CBOEMY
U OKPY/KAOIIUX;

4) ymeHHe afieKBaTHO MCII0JIb30BaTh PEUEBbIE CPEACTBA IS TUCKYCCUU M apTyMEHTALUU CBOEH MO3UINH, CPABHUBATh pa3Hble TOUKU 3PCHHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUs, OTCTaNBATh CBOIO MO3HIIMIO.

Ilo3HOBaTEABHBIE yy,z[ OCBOCHHUS BBIITYCKHUKAMHU OCHOBHOM IIKOJIBI IIporpaMMmel 110 OMOJIOTHH SBJITIOTCS

1. B nmo3HaBaTeabpHOM (MHTEINIEKTYAILHON) cdepe:

* BBIJICJICHUE CYIIIECTBCHHBIX MMPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (OTIMYUTEIIBHBIX IPU3HAKOB JKUBBIX OPraHU3MOB; KJIIETOK U OPraHU3MOB
PacTEeHHMIA, )KUBOTHBIX, TPHOOB U OAKTEpPHUi; OpraHM3Ma 4eJIoBeKa; BUIOB, SKOCHUCTEM; Onocdephl) U MporieccoB (0OMEH BEIIECTB U IIPEBPAIlCHUe
SHEPIUH, IUTAHKE, JAbIXaHHE, BBIICIICHUE, TPAHCTIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOXKECHUE, PETYIISIIHS XKU3HEISATSILHOCTH OPraHU3Ma;
KPYroBOPOT BELIECTB U NMPEBPALICHUE SJHEPTUU B SKOCHCTEMAX);

* IPUBEJICHHUE J0KA3aTEIbCTB (APryMEHTAIINsI) POJICTBA YEIIOBEKA ¢ MIICKOITUTAIOIIMMHE KHBOTHBIMH; B3aMMOCBSI3U YEIOBEKA M OKPY)KAIOIICH CPEIbI;
3aBHCHUMOCTH 3JI0POBBSI UEJIOBEKA OT COCTOSHHSI OKPYKAIOIICH Cpeibl; HEOOXO0JMMOCTH 3alllUThl OKPYKAIOIIEH Cpelibl; COOIIOICHHS Mep
npoHUIaKTUKK 3a00JI€BaHNM, BBI3BIBAEMBIX PACTEHUSMH, )XUBOTHBIMH, OaKTepUsIMHU, TpUOaMH U BUpyCaMH, TpaBMaTu3Ma, ctpeccoB, BUY-undexumy,
BpEIHBIX MIPUBBIUEK, HAPYILIEHUSI OCAHKH, 3PEHUS, CITyXa, HHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHUM;

* KaccupuKanus — Onpe/esieHne TPUHAICKHOCTH OMOJIOTHYECKUX O0OBEKTOB K ONPEACTICHHON CHCTEMAaTHUECKOH TPYIITE;

* 00BSICHEHHE POJIM OMOJIOTUU B MPAKTUYECKOH IEATENLHOCTH JIFOJIEH; MeCTa U POJIH YeJIoBeKa B MPUPOJIE; POJICTBA, OOMIHOCTH MPOUCXOKICHUS U
IBOJIIOIMH PACTEHUI U )KMBOTHBIX (HA MIPUMEPE COMOCTABIIEHUS OTEIBHBIX TPYIII); POJH PA3TUYHBIX OPTaHU3MOB B KU3HH YEIIOBEKa; 3HAYCHUS
OMOJIOTHYECKOT0 Pa3HO0Opasus Ui coXpaHeHHs Onocdepbl; MEXaHH3MOB HACIEACTBEHHOCTH U H3MEHUMNBOCTH, MIPOSIBIICHUS HACIIEACTBEHHBIX
3a00JIeBaHMI y YeTOBEKa, BU000pa30BaHUS U TIPUCIIOCOOICHHOCTH;

* pa3nMyYeHUe Ha TaOJIUIIaX YacTe U OpPTraHOUIOB KIIETKU, OPTaHOB U CUCTEM OPTaHOB YEJIOBEKA; Ha JKUBBIX 00BEKTaX M Ta0JIUIIaX OPTaHOB IIBETKOBOTO
pacTeHusi, OpraHOB U CUCTEM OPraHOB KUBOTHBIX, PACTCHUN Pa3HBIX OTIEIIOB, )KUBOTHBIX OTACIHHBIX THIIOB U KJIACCOB; HaNOOJIee pacIpOCTPaHEHHBIX




pacTeHuil U JOMAIIHUX )KUBOTHBIX; Chb€OOHBIX U SIOBUTHIX TPHOOB; ONIACHBIX JIJIs1 Y€JIOBEKA PACTCHUN U )KUBOTHBIX;

* cpaBHEHHUE OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB, YMEHHE JIeTIaTh BHIBOIBI M YMO3AKIIOUCHHS HA OCHOBE CPaBHEHUS;

* BBISIBJICHUE M3MEHYMBOCTH OPraHU3MOB; IPUCIIOCOOICHHUI OPraHU3MOB K Cpesie OOMTaHus; TUIIOB B3aMMOACHCTBHS pPa3HBIX BUJIOB B IKOCHUCTEME;
B3aMMOCBS3€H MEX/1y 0COOCHHOCTSMU CTPOSHUSI KJIETOK, TKaHEH, OpraHoOB, CUCTEM OPTraHOB U MX (PYHKUIHUAMHU;

* OBJIA/ICHHE METOJaMU OMOJIOTHYECKOM HayKH: HAOMIOJICHUE U ONHCAaHUE OMOJIOTHYECKUX O0BEKTOB U MPOLECCOB; MOCTAHOBKA OMOJIOTHUECKUX
HKCTIEPUMEHTOB M OOBSICHEHHE MX PE3yIbTaTOB.

2. B 1IeHHOCTHO-OpHUEHTALIMOHHOMK cdepe:

* 3HAHKWE OCHOBHBIX MTPABWJI MTOBEJICHUS B IIPUPOJIC U OCHOB 3I0POBOTO 00pasa KU3HHU;

* aHAJIM3 U OIIEHKA MOCIIEACTBHH JEATSIILHOCTH YeJIOBEKA B MIPHUPOJIC, BIHSHIS (PAKTOPOB PHCKA HA 37JOPOBKE YETIOBEKA.

3. B chepe TpyIoBOY ASATEIBLHOCTH:

* 3HAHUE U COOI0/IeHNE TTpaBUJI PabOTHI B KAOMHETE OMOJIOTHH;

* co0I0/IeHNE MPaBUJI pabOThI ¢ OMOJIOTMUYECKUMHU TPUOOPaMU U MHCTPYMEHTaMU (TpenapoBaibHbIE UTJIbl, CKAIbIIEINH, JIYIIbl, MUKPOCKOTIIBI).
4. B cepe duznueckoit 1eITebLHOCTH:

* OCBOCHHUEC HpI/IeMOB OKa3aHuAa HepBOﬁ IIOMOIITN HpI/I OTpaBJ'IeHI/II/I AOOBUTBIMU FpI/I6aMI/I, paCTeHI/ISIMI/I, YKYCaX JKHUBOTHBIX, HpOCTYJIHI)IX 32160J'I€BaHI/I$IX,
0’KOTax, 0OMOPOKEHUSX, TPaBMax, CIIACEHUH YTOMAIOIIEr0; pallMOHaIbHON OpraHU3alliy TPYAa U OTIbIXa, BBIPAIIMBAHUS U PAa3MHOKEHUS
KYJIbTYPHBIX PACTEHUN U JOMAaITHUX )KMBOTHBIX, YXOJa 32 HUMH; [IPOBE/ICHUSI HAOIIOICHHI 32 COCTOSIHUEM COOCTBEHHOI'O OpraHU3Ma.

5. B acTeTnueckoii coepe:

* OBJIaJICHUE YMECHHUEM OIICHUBATH C ICTETHUECKOW TOUKU 3PEHUSI OOBEKTHI JKUBOU MPUPO/IBI.




OCHOBHOE COJEPKAHUE YYEBHOI'O KYPCA

BuoJsiorus. Beenenne B 0011yr0 0M0J10r1I0
9 kJace

Beenenue (3 uaca)
Bbuostorus Hayka o )XHBO# mpupoie. 3HaueHHe OMOJIOTUYECKUX 3HAHUN B COBpeMeHHOH xu3Hu. [Ipodeccun, cBsizannbie ¢ bnonorueir. MeToapt
uccinenoBanus ouonoruu. Ilonarue «xu3Hp». CoBpeMeHHbIE HayYHbIE IIPEICTABICHMSI O CYIIHOCTH KU3HU. CBOWCTBA )KMBOr0. Y POBHHU OpraHU3al Uy
YKUBOU ITPUPOJIBL.
Jemoncmpayusau
[TopTpeTsl y4eHbIX, BHECHIINX 3HAYUTENbHBIN BKJIAJ B pa3BUTHE OMOJIOTUYECKON HAyKH.
Ilpeomemmnuie pe3yromamul
Yuawuecs oonswcnol 3nams:
— CBOICTBA KHUBOTO;
— METO/Ibl HCCTIeI0BaHUs OMOJIOTHH;
— 3HauYeHue OMOJIOTMYECKUX 3HAaHUI B COBPEMEHHOM >KU3HHU.
Yuawuecs oonsxcnel umems npeocmasnenue:
— 0 OMO0JIOTHH, KaK HayKe O KUBOU MPHUPOJIE;
— 0 npodeccusix, CBI3aHHBIX C OMOJIOTHEH;
— 00 ypOBHEBOM OpraHu3aIly >KHBOUW MPHUPOIBI.

Paznen 1. MonekyJsipublii ypoBeHb (/0 uacos)

OOm1ast xapaKTepUCTHKA MOJICKYJISIPHOTO YPOBHS OpraHu3aiuu >kuBoro. CocTaB, CTpOCHHE U PYHKIIMH OPraHUYSCKHUX BEIIECTB, BXOSIIUX B COCTaB
’KHBOTO: YIIIEBOJIbI, JIUITUIbI, OCITKH, HYKJIIEHHOBBIE KHCIOThI, AT® u npyrue oprannueckue coequHeHus. bruonornyeckue katannzaTopsl. BUpychl.
Jemoncmpayusn

CXeMBbI CTPOEHHS MOJIEKYJI XUMHYECKHX COCIMHEHUI, OTHOCSIIUXCS K OCHOBHBIM I'PYIIIIaM OPTaHUYECKUX BEIICCTB.
Jlabopamopmusie u npakmuueckue paoomot

Pacmieruienue nepokcuaa Boiopoia GepMEeHTOM KaTana3on

Ilpeomemmnoie pezyromamot.

Vuawuecs dondichr:

— 3HaTh COCTAaB, CTPOCHUE U (YHKIIUU OPraHUIECKUX BEUIECTB, BXOSIINX B COCTaB KHBOTO;

— UMETh MEPBOHAYAIBHBIC CUCTEMATH3UPOBAHHBIC TIPECTABJICHUS O MOJICKYJISIPHOM YPOBHE OPTaHU3aIlUH JKUBOTO, O BUPYCaX KaK HEKJICTOYHBIX
(opmax KHM3HH;

— TIOJIy4HTH OIBIT HCIOJIb30BAaHUSI METOJIOB OMOJIOTNYECKOH HAYKH U TIPOBEACHHS HECTIOKHBIX OMOJIOTUYECKHX SKCIIEPUMEHTOB JUTS N3y4e HUS
CBOWCTB OPraHMYECKUX BEIIECTB U PYHKIUI (epMEHTOB KaK OMOJIOTUYECKHX KaTaIU3aTOPOB.

Pa3znen 2. Knerounslii ypoBensb (/4 uacos)

OO11ast XxapakTepUCTHUKA KJIETOYHOTO YPOBHS OpraHu3aiuu kuBoro. Kierka — cTpykTypHas U GyHKIHOHATIbHAS €MHULA )KU3HU. MeToabl U3ydeHUs
KJ1eTKU. OCHOBHBIE TMOJIOKEHUS KIETOYHON TEOPUU. XUMUYECKUM COCTaB KJIETKH U €ro NocTosIHCTBO. CTpoeHne KiIeTKu. @yHKIMKY OPraHOUI0B
kieTku. [IpokapuoThl, 3yKaproThl. XpoOMOCOMHBIN Habop KineTku. OOMEH BELIECTB U MPEBPAIICHNE SHEPTUH — OCHOBA JKU3HECATEIBHOCTU KICTKH.



DHepreTuyeckuii 00OMeH B KJIETKE KJIETKH. A3poOHOe U aHadpoOHoe Jpixanue. Poct, pa3BuTue v )KU3HEHHBIH UK KIeTOK. OOIIne oHATHS O
JeTICHUN KIETKH (MHUTO3, Mei03). ABTOTPO(BI, TeTepOTPOPEI.

Jemoncmpayusn

Mopnens knetku. Mukponpenaparbl MUTO3a B KJIETKaX KOPELIKOB JIyKa; XpoMocoM. Moienu-aniMKaliy, WUTIOCTPUPYIOIINE JEIEHUE KIETOK.
Pacmeruienne nmepokcuaa BOAOPO/Ia C MOMOIIBIO (PEPMEHTOB, COIEPIKALIUXCS B )KUBBIX KIIETKaX.

Jlabopamopuvie u npakmuueckue padomoi

PaccmaTpuBaHue KJIETOK pacTeHUI U AKUBOTHBIX 1101 MUKPOCKOTIOM.

Ilpeomemmnuie pezyrvmamul

Yuawuecs oonoicnviznams:

— OCHOBHBIE METO/Ibl U3YUEHUS KIIETKHU;

— 0COOEHHOCTHU CTPOEHHUSI KJIIETKU 3YKapUOT U MIPOKAPHOT;

— (h)YHKIIMU OPTaHOMJIOB KIIETKH,

— OCHOBHBIE TIOJIOKEHUS KIETOYHON TEOPHH;

— XMMHYECKHI COCTAB KJIETKHU.

Yuawuecs donoicnvl umems npedcmasnenue:

— 0 KJIETOYHOM YpPOBHE OpraHU3allly KUBOTO;

— 0 KJIETKE KaK CTPYKTYpHOH U (PyHKIIMOHATILHON €IMHUIIE KU3HU;

— 00 0OMeHe BEIEeCTB U MIPEBpAIlEHHE SHEPTUN KaK OCHOBE KHU3HEAEATEIbHOCTH KIIETKY;

— 0 pOCTe, Pa3BUTHUU U KUZHEHHOM LIUKJIE KIIETOK;

— 00 0COOEHHOCTSIX MUTOTHUYECKOTO JAETIEHUS KIETKH.

Yuawuecs oonorcnvl nonyuums onvim:

— UCIMOJIb30BaHUS METOJI0B OMOJIOIMUYECKON HAYKHU M ITPOBEACHUS HECTOKHBIX OMOJIOTHYECKUX SKCIEPUMEHTOB /ISl U3Y4EHUS KJIETOK JKUBBIX
OpPraHU3MOB.

Paznen 3. OpranusmeHHblii ypoBeHb (13 uacos)

Becnosnoe u mosioBoe pasmMHox)eHue opranu3moB. [Tonoseie kiaeTku. OmionoTBopenne. HIUBHIyalbHOE pa3BUTHE OPraHW3MOB. BroTeHeTHYeCKuit
3ak0H. OCHOBHBIEC 3aKOHOMEPHOCTH Tepe/Iaul HACIEACTBCHHOM nH(popManuu. ['eHeTn4ecKast HEPEPhIBHOCTh KH3HU. 3aKOHOMEPHOCTH
HU3MEHYUBOCTH.

Hemoncmpauusn

MukpornpemnapaThbl SHICKICTKH U CIIEPMATO30U/a )KUBOTHBIX.

Jlabopamopmusie u npakmuueckue paoomot

BbisiBiieHHE M3MEHYHMBOCTH OpraHu3MoB. Ha nmpumMepe pacTeHHii U )KUBOTHBIX OOUTAIOIIHX B 00TACTH.

Ilpeomemmnoie pe3ynvmamaol

Yuawuecs donswcnul 3nams:

— CYIIIHOCTh OMOTEHETUYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH TIepeauy HacIeICTBEHHOW nHpopmanuu;
— 3aKOHOMEPHOCTH H3MEHYHUBOCTH;

— OCHOBHBIE METO/IbI CEJICKIINH PACTCHUH, )KMBOTHBIX H MUKPOOPTaHU3MOB;



— 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs dondicnvl umems npeocmasierue:

— OpraHM3MEHHOM YPOBHE OPraHU3aIMHU KUBOTO;

— 0 MeHo3e;

— 00 0COOEHHOCTSIX MHIUBUIYAIHHOTO Pa3BUTHUSI OPraHU3MOB;

— 00 0coOeHHOCTIX 6ECIOJIOr0 U MOJIOBOTO Pa3MHOKEHHS OPTaHU3MOB;
— 00 OIUIOJIOTBOPEHUH U €r0 OMOJIOTUYECKOH POJIH.

Tema 4. IlonyJasiMOHHO-BUI0BOI YpoBeHb (8 uacos)

Bupn, ero xpurepun. Ctpykrypa Buaa. [Iponcxosxaenue BunoB. Pa3BuTie SBOIOIMUOHHBIX MpeCcTaBleHu. [lomynsiinus — sneMeHTapHas eMHATA
sBosoninK. bopb0a 3a cyliecTBoBaHNE U €CTECTBEHHBIN 0TOOP. DKOJIOTHS KaK HayKa. DKOJIOru4eckue (pakTopsl U YCIOBUS CPEIbI.

OCHOBHBIE TIOJIOKEHUS TEOPUH IBOJTIONNH. J[BHKYIIIE CHITBI DBOJIOIIUH: HACIEICTBEHHOCTh, H3MEHYHBOCTh, OOpb0a 3a CyIeCTBOBaHHE,
ecTecTBeHHbIN 0TOOp. [IprucnocobieHHOCTh U e OTHOCUTENbHOCTh. VickyccTBeHHbIN 0TOOp. Cenexnusi. OOpa3oBaHHe BUJIOB — MUKPO3BOIIOLUS.
Makpo3BotoLHs.
Hemoncmpayusn

I'epOapuu, KOJUTEKIINN, MOJICIH, MYJISDKH PACTCHUHN M )KUBOTHBIX. JKUBBIE pacTeHHUS M )KUBOTHBIC. [ epOapru W KOJUICKIINHU, HILUTIOCTPUPYIOIIHE
W3MEHYHBOCTb, HACIIEICTBEHHOCTbD, IPUCTIOCOOIEHHOCTD, PE3yIhTaThl HCKYCCTBEHHOTO 0TOOPA.
Jlabopamopnuvie u npaxmuyeckue padoomot

N3yuenne mopdosiornyeckoro kpurepus suaa. Ha mpumepe pacteHuid 1 )KUBOTHBIX OOMTAIOLINX B CTEIH.

IKcKypcuu

[TprunHbl MHOTOOOpa3us BUAOB B IPUPOJIE.

Ilpeomemnoie pe3yromamut

Yuawuecs oonocnol 3namo.

— KpUTEpHUH BUJIA U €TO MOMYNISIIMOHHYIO CTPYKTYPY;

— 9KOJIOTHYecKue (DaKTOPhI U YCIOBUS CPEJIbI;

— OCHOBHBIE MOJIOXKeHUS Teopun 3Bomormu Y. JlapBuHa;
— JIBUKYIIUE CUITBI SBOJTIOINH;

— MYTU JOCTHXKEHUSI OUOJIOTHUECKOTO Mporpecca.
Yuawuecs donscnvl umems npeocmasienue:.

— O MOMYJISMOHHO-BUJOBOM YPOBHE OpraHU3alluy KUBOTO;
— 0 BHJIE U €0 CTPYKTYPE;

— O BJIMSIHUH SKOJIOTUYECKUX YCIOBUN HA OPraHU3MBI;
— O MPOUCXO0K/ICHUH BUJIOB;

— 0 Pa3BUTHH SBOJIOIHOHHBIX MPECTABICHUN;

— O CUHTETUYECKOW TEOPUHU 3BOJIIOLUY;

— O MOMYJISIMU KaK AJIEMEHTapHOU €IMHULIE IBOJIIOIUY;
— O MHUKPO3BOJIIOLINY;

— 0 MEXaHU3Max BUA000pa30BaHMUS;



— 0 MaKpOJBOJIIOLIMY U €€ HAIIPABJICHUAX.

Yuawuecs dondicnol nonyuums onvim:

— UCTOJIB30BAaHUS METOIOB OMOJIOrMYECKON HAYKH M MTPOBEICHUS HECTOXKHBIX OMOIOTUYECKHUX SKCIIEPUMEHTOB ISl H3y4eHUsI MOP(POJIOTHYECKOTO
KpUTEpUS BUJIOB.

Paznen 5. DkocucTeMHblii ypoBeHb (6 uacos)
Bbuonenos. Dxocucrema. buoreonenos. Bzanmocssp nomyssiiuil B 6noreoreHose. Llenn nuranus. OOMEH BeIIECTB, MOTOK U MPEBPAIICHUE SHEPTUH B
ouoreornenose. VickyccTBeHHBIE OMOIIEHO3BI. DKOJOTHYECKAs CYKIIECCHSI.
Jemoncmpayusn
Konnexkuuu, mimocTpupyoiye 5K0JI0THYECKUEe B3aUMOCBSI3H B OMoreonieHo3ax. Moienu 3KOCUCTEM.
IKcKypcuu
buoreoneHnos.

Ilpeomemmnoie pe3yromamut

Yuawuecs donscnol 3nams:

— KPUTEPHUH BUA U €T0 MOMYJISAIHUOHHYIO CTPYKTYPY;

— JKOJIOTHYECKHE (aKTOPBI U YCIIOBHS CPEJIbI;

— OCHOBHBIE MOJIOKEHU Teopuu 3Botonmu Y. lapBuHa;
— JIBUKYIINE CUITBI 3BOJTIOINH;

— MyTU JOCTHXKEHUSI OMOJIOTHUECKOTO Mporpecca.
Yuawuecs donsxcnvl umems npeocmasnenue:.

— 0 HOMYJSIMOHHO-BUIOBOM YPOBHE OpPraHU3alliu KHBOTO;
— 0 BHUJIE U €r0 CTPYKTYDE;

— O BJIMSIHUM SKOJIOTUYECKUX YCIOBUN HA OPraHU3MBl;
— O IPOUCXOKICHUH BUJIOB;

— 0 Pa3BUTHH SBOJIOIHMOHHBIX MPEICTABICHU;

— 0 CHHTETUYECKOM TEOPUU IBOJIOLUU;

— O TOMYJISAIUHN KaK AJIEMEHTAapHOU €IMHHUIIE YBOJIIOLIUU;
— 0 MHKPOSBOJIIOIHH;

— 0 MEXaHU3Max BUA000pa30BaHUS;

— 0 MAKpPOABOJIIOLMHU U €€ HAlIPaBJICHUSIX.

Yuawuecs dondcnvl nonyuums onvim.

— HCIIOJIb30BAHUS METOIOB OMOJIOTMUECKON HAYKH U TIPOBEACHUS HECIOKHBIX OMOIIOTUYECKHUX IKCTIEPUMEHTOB ISl H3y4eHHsI MOP(HOIOTUIECKOTO
KpUTEpUs BUJIOB.

Pa3znen 6.buocdepnsblii ypoBens (12 uacog)

Buocdepa u ee cTpykrypa, CBoiicTBa, 3aKOHOMEPHOCTH. KpyroBopoT BelecTB u 3HEpTruu B Ouochepe. DkoIorundeckne Kpusucol. OCHOBBI
PAILOHATIBHOTO [TPUPOIOTIONIB30BaAHHS.

Bo3HUKHOBEHME U PAa3BUTHE KU3HU. B3risabpl, runores3sl ¥ TEOPUU O MIPOUCXOKICHUM *KU3HU. KpaTkas ucropus pa3BUTHS OPraHUYECKOTO MUPA.



JlokazaTrenbcTBa HBOJIIOIMH.

Jemoncmpayusn

Mo nenu-anmnukainuu «buochepa u gyenoBex». OKaMEHETOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOYHBIX KHBOTHBIX.
Jlabopamopusie u npaxmuueckue padomul

N3yuenune najaeoHTOIOTHYECKUX JI0KA3aTEIbCTB SBOIIOIUU.

IKcKypcuu

Ilpeomemmnuie pe3yromamol
Yuawuecs oonswcnol 3nams:
— OCHOBHEBIE THUTIOTE3bI BOZHUKHOBEHUS )KH3HHU HA 3eMIIe;
— 0COOEHHOCTH aHTPOTIOTEHHOTO BO3/IeHCcTBHE HAa Onochepy;
— OCHOBBI PAIIMOHAILHOTO MPUPOIOTIOIE30BAHHS,
— OCHOBHBIE 3TalTbl PA3BUTHUS )KU3HU Ha 3eMIIe.
Yuawuecs oonsxcrnel umems npeocmasnenue:
— 0 OuocdepHOM ypOBHE OpPraHHU3aIUH )KUBOTO;
— 0 cpemooOpa3yIoIIel AeITeIEHOCTH OPTaHu3MOB;
— 0 B3aUMOCBSI3H JKHBOTO M HEXXMBOTO B Orocdepe;
— 0 KpyroBOpOTE BeIIecTB B Orocdepe;
— 00 3BoJrOITMHU OHochepHr;
— 00 DKOJIOTHYECKUX KPU3HCAX;
— 0 Pa3BUTHH MIPEACTABICHUI O MPOUCXOKICHUH KU3HU U COBPEMEHHOM COCTOSTHUH MPOOIEMBbI;
— 0 JI0Ka3aTeIbCTBaX BOJIIOLINH;
— 0 3HAYEHUHU OMOJIOTMYECKHUX HAyK B PEIICHUU MPOOIeM PallMOHAIBHOTO MIPUPOIOTIONB30BAHMS, 3AIUTHI 3I0POBbS JIIOICH B YCIOBUSAX OBICTPOTO
M3MEHEHHUSI SKOJIOTMUECKOT0 KauecTBa OKPYKaloIIe cpebl.
Yuawuecs donxcner demoncmpuposams.
— 3HaHHE OCHOB YKOJIOTMUYECKON rPaMOTHOCTU — OIICHUBATh MOCIECTBUS ACATEIHLHOCTH YEeJIOBEKa B IPUPOJIE U BIUSHHUE (DAKTOPOB PHCKa Ha
3JI0POBbE YEIIOBEKA; BEIOUPATH 1I€TIEBbIE U CMBICTIOBBIC YCTAHOBKHU B CBOMX JICUCTBUAX U MOCTYIKAX 10 OTHOIICHHUIO K )KUBOM MPUPOIE, 310POBB O
CBOEMY M OKPYKaIOIIUX; 0CO3HABATh HEOOXOAUMOCThH JIEHCTBUIN MO COXPAHEHUIO OMOPA3HOOOPa3Usl U MPUPOJHBIX MECTOOOUTAHUN BUIOB PACTCHUN U
KUBOTHBIX.

Memanpeomemnuie pezyiomamnboi.

Yuawuecs oondcnvt ymems:

— OTIpeNieNATh NOHATHS, (POPMUPYEMBIE B ITPOLIECCE U3YUECHUS TEMBI;

— KJIaccu(UIMPOBATh U CAMOCTOSITEIILHO BBIOMPATh KPUTEPUH [UIs KiIacCU(UKaIIHY;

— CaMOCTOATENIBHO (POPMYIHPOBATH MPOOIEMBI UCCIEIOBAHUS U COCTABIATH MMO3TAIHYIO CTPYKTYPY OYIYIIEro CaMOCTOSTEIbHOTO UCCIIEA0BaHUS;
— TPU BBIOJIHEHUH JTA00PATOPHBIX U MPAKTUYECKUX PabOT BEIOMPATH ONTHUMAJIbHBIE CIIOCOObI IeHCTBUI B paMKax MPEIOKEHHBIX YCIOBUN U
TpeOOBaHUI U COOTHOCUTH CBOM JACUCTBUS C IUIAHUPYEMbBIMH Pe3ybTaTaMHu;

— (hopMyIHPOBATh BHIBOJIBI;



— YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3HU MCIKAY CO6BITI/ISIMI/I, SABJICHUAMU,;

— NPUMCHATb MOACIIN U CXCMbI IJIs1 PCILICHUA y‘-ICGHBIX U ITIO3HAaBATCJIbHbBIX 3a41a4,

— BJIAJICTh IpUCMaMU CMBICJIOBOT'O YTCHH A, COCTABJIATH TC3UCHI U IIJIAH-KOHCIICKTBI 110 PC3yJIbTaTaM UYTCHUA

— OPraHu30BLIBATH y‘-I€6HO€ COTPYAHUUICCTBO U COBMCECTHYIO ACATCIIbHOCTD C YHUTCIICM U CBCPCTHUKAMMU

— HUCIIOJIB30BaTh HH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IC TCXHOJIOTMHU IPU MOATOTOBKE COO6HIGHI/II71, MyJIbTI/IMCIlPIfIHBIX Hp€3€HTaHI/H\/JI;
— ACMOHCTPUPOBATH 3KOJOTHUYCCKOC MBIIIJICHUC U IPUMCHATH €TI0 B HOBCGI[HGBHOﬁ JKHU3HU.

Jluunocmuvie pezyiomamol 00yueHUs
Yuawuecs oonicuur.

— HCIBITHIBATH YYBCTBO TOPJIOCTH 32 POCCUUCKYIO OMOJIOTHUECKYIO HAYKY;

— OCO3HaBaTh, KAKKME MOCIICIACTBUS TSI OKPYXKAIOIICH CpPellbl MOKET UMETh pa3pyIIUTeIbHAs JIeITeLHOCTh YeJIOBEKA M MPOSIBIIATh TOTOBHOCTH K
CaMOCTOSITEIIEHBIM ITOCTYITKAaM U JCUCTBHSIM Ha 0JIaro IPHPOJIBI;

— YMETh PEaIn30BBIBATH TCOPETHUSCKUE TTO3HAHKS B IOBCEAHCBHON KHU3HU;

— MMOHUMATh 3HAUCHUE OOYUYCHHUS JIJIS TIOBCETHEBHOM KU3HU ¥ OCO3HAHHOTO BEIOOPA Mpodeccuu;

— MPU3HABATh PABO KAXKOTO HA COOCTBEHHOE MHCHHCE;

— YMETh OTCTaWBaTh CBOIO TOYKY 3PCHHS,

— KPUTHUYIHO OTHOCHUTHCSI K CBOMM TOCTYITIKaM, HECTH OTBETCTBEHHOCTH 32 HX TTOCIICICTBHA.

TeMaTHKa NPOEKTHOM AeSITEIbHOCTH 00YYAKOIIMXCS:
Krnetku yOuiIiel 1 MUMMYHUTET
JlekapctBo ot CITM da.
[IpoTruBOBUpPYCHBIE BAKIMHBI
buoTtexnonorus u noyiydeHue nNpenaparoB AJis JUATHOCTUKH U JICUEHUS pa3InYHbIX BUPYCHBIX 3a00JIeBaHMUiA, B T.4. ¥ npotuB Bupyca CIIN/la B
MIPOMBIIIJICHHBIX MacIITabax.
KomMmrnekcHoe npuMeHeHne apceHasna cpeicTB B 00pb0e ¢ BUPYCHBIMH 3a00JI€BaHUSIMHU.
AHTHUTEHBI - BELIECTBA

N =

o o



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEJIMETA, KYPCA
B pe3yabTaTe 00yueHusi 6mosioruu B 9 Kiiacce BbITYCKHUK HAYYUTCS:

BbinyckHUK Hay4YHUTCS:

* XapaKTepu30BaTh OOII1E OMOJOTNYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUUMOCTh;

* IPUMEHATh METO/bI OMOJIOTHYECKOW HAyKW JUIS M3Y4eHHUs OOMMX OMOJOTHYECKHUX 3aKOHOMEPHOCTEH: HAONIoNaTh M OMUCHIBATH KJIETKH Ha
rOTOBBIX MUKpOIIpenapaTax, 3KOCUCTEMbI CBOEH MECTHOCTH;

* HCTIOJIb30BATh COCTABJISIIOIINE TPOCKTHOW M HCCIIEAOBATENLCKON NEATEIBPHOCTH 10 W3YYCHHIO OOIIMX OMOJIOTMYECKHX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX XKMBOM IMpPHUpOJIE; MPUBOJUTH JOKA3aTEbCTBA HEOOXOJUMOCTHU 3aIIUThl OKPYXKAIOIIEH Cpenibl; BBIAENATh OTIMYUTEIbHbIE MPU3HAKU
YKUBBIX OPraHU3MOB; CYILIECTBEHHBIE MPU3HAKU OMOJOIrMUYECKUX CUCTEM U OMOJIOIMYECKUX MPOIIECCOB;

* OPHUEHTHPOBATHCSI B CHUCTEME MO3HABATEIbHBIX LIEHHOCTEH: OLEHUBATh MH(OPMALIMIO O AESITEIbHOCTH YEJIOBEKa B MPUPOJIE, MOTyYaeMyI0 U3
Pa3HbIX UCTOYHHUKOB;

* aHAJIM3UPOBAThH U OLIEHUBATH MOCIIEACTBUS JESITEILHOCTH YEJIOBEKA B MIPUPO/IE.

Boinycknuk nonyuyum 603M0M#CHOCHL HAYYUMBCA:

* 8b10BUSAMb SUNOME3bL O BO3ZMONCHBIX NOCIEOCMBUSX OesIMEeNIbHOCMU YeNl08eKa 8 IKOCUCmeMax u ouocgepe;

* ap2YMEeHmMuUpo8amy C8010 MOYKY 3PEHUS 8 X00e OUCKYCCUU NO 00CYHCOEHUIO 27I00ANbHBIX IKOIO2UYECKUX NPOOIEM.



KasennapHo-remaTnyeckoe IJIaHUPOBaHUe
Ha 2023__/2024__ y4eGHubIii roj

IMpeamer buoJsorus
Knace___ 9
YMK « buosorus Beejenue B 00myio 6noaorni. 9 kiaace» B.B.[laceunnk
Ne Hata Tun Hean OcHoBHBIE Bupa yueoHoii I[lnanupyemble pe3yJibTaThl 00y4eHUsI OobopynoBanue | J1/3
esITeILHOCTH
Tema YpOK YPOKa BOIIPOCHI A IMpeaveTHbIe MeTtanpeavetnbie | JIndHOCTHBIE
a CO/IepIKAHMS
Beenenune - 3 yaca
Buonorus | 02. buonorus — OnpenenstoT NOHATHS, JlaBaTh onpeneneHue | P: ymenue ITo3naBarens-
—Haykao | 09 HayKa 0 )KMBOU (opmupyemsblie B xoz1e TEpMUHAM, OnpeJeNaTh Lellb HBIN UHTEpEC K
KUBOH TIPUpOJIE. M3y4EeHHUS TEMBI: NCPCHHCIATD APCTBA | vhoka 1 cTaBUTH €CTECTBEHHBIM
YKUBOH TIPUPOLBL,
npupone 3HaueHue «Ouonorusy, 3a/1a4H, Haykam. [lo-
5 mddepenumpoBaHHbIe 6
HOJIOTHYCCKUX «MHKOJIOT U, ¥l HHTErPUPOBaHHbIE HEOOXOJUMBIC UIA HHUMAaHHUE MHO-
3HaHHUU B «Opuonorusy, GuonoriecKue Hayky;| ©¢ AOCTHKCHHS. roodpasust u
COBPEMEHHOI «aJIbroJIorushy, YPOBHH OpraHU3aLUH IT: ymenue €IMHCTBA KUBOU
JKU3HU. «1maneo00TaHuKaY, JKHUBOW MaTepUU paborathb ¢ PUPOJIBI HA
[podeccun, «(TEHETHKAY, XapaKTepu3oBaTh pa3u4HBIMH OCHOBaHHUU
CBSI3aHHBIE C «onopuzuka, YPOB-HIT OPraHMsattit | yeroypyxamu 3HaHMH O Npu-
. JKU3HU:
Ouonorueit «OMOXUMUS, . nuHpopmanuu, 3HaKax KUBOIO
MOJIEKYISIPHBIH,
«pazuoOuonorus», KITETOUHBIIA, OTAENATH [NIaBHOE
«KOCMHYECKast OMONOTHS. | opraHM3MEHHbIH, OT BTOpO-
XapakTepusyroT HOMYJIAMOHHO- CTEIEHHOT 0.
OMOJIOTHIO KaK HAyKy O BHJIOBOH, ‘YMenue cTpyk-
JKUBOH TIPUPOJIE. OKOCHCTCMHBIN, TYPHPOBATH
O6rocQepHsIi. o
PackpeiBatoT 3HaUEHNE yueOHBII MaTe-
OMOTOrNYecKUX 3HAHUI B puai, naBaTh
COBPEMEHHOH JKU3HH. OIpEEIEeHHS
[IpuBonsT MIPHMEpEI HOHSTHUSIM,
npodeccuii, CBI3aHHBIX C CaMOCTOSITETIHHO
Ononoruei. COCTaBIIATh
Becenyrot ¢ KOHCIIEKT YpOKa B
OKPYKaIOIINMHU TETPAIH.
(poncTBeHHUKAMH, K: ymenne
3HaKOMBIMH, BOCHPHHHUMATH
CBEPCTHHKAMH) O nHpopmanuio Ha
npodeccusix, CBSI3aHHBIX C CITyX.
Ononoruei.
loToBsT npe3eHTanyy o




npodeccusix, CBSI3aHHBIX C
Ouonoruei, NConb3yst

KOMITBIOTEpHBIE
TEXHOJIOTHUH
Mertoast 04. ITonsitue o Hayke. | OnpenenstoT NOHATHS, Ha3bIBaTh METOMBI P: ymenue Yunrscs
uccienosa | 09 Mertopns! (hopMupyemsbie B x071€ W3Y4YEHUS KIUBOH OIIPEAENATH LIeNb UCIIOIb30BaTh
HUS B Hay4HOTO W3Y4YEHUsI TEMBI: «HAyKa», | MPHPOJBI paboThl, CBOM B3TJISIIBI
6uonoruu MO3HAHMS. DTanbl | «HAYYHOE HCCIIEIOBAaHHUE», | XapaKTepHU30BaTh TUIAaHUPOBATh Ha MUp JUIS
Hay4YHOTO «HAYYHBIA METO/», METOJIBI STaIbl €€ BbI- 00BSICHEHUS
HCCIIe/IOBaHUS «Hay4HBIH (akT, UCCIEOBaHus B TIOJTHEHHUS 1 Pas3NUYHBIX
«HAOJIOJICHUEY, Ouonoruu: OLIEHHBATh MO~ CHUTYaIHH,
«OKCIIEPUMEHTY, HaOmoeHue, Jy4eHHbIE peeHus
«THUIOTE3a», «3aKOHY, HKCHEPUMEHT, Pe3yJIbTaTHI BO3HUKAIOIIUX
«TEOPUS». CpaBHEHHUE, I1: ymenue npobiieM U
XapakTepu3yloT OCHOBHBIE | OIHCaHHUE, paboratsb ¢ U3BJICUCHHUS
METO/Ibl HAYYHOTO WCTOPHYECKUIt pa3Nu4HBIMH KH3HEHHBIX
TIO3HAHUSI, STAITBI METO]]; OCHOBHBIE WCTOYHUKAMHU YPOKOB
HAay4YHOT'0 MCCIIEIOBAHUS. ATaIbl HAYYHOTO nuHpopmanuu,
CamocrosTensHo UCCIIEIOBaHHU. OCYLIECTBIISATh
(bopMymupyIOT NIpobdIeMbI CMBICIIOBOE
UCCIIEZIOBaHHU. YTEHUE, OTACNIATh
CocTaBIsIIOT O3TANHYIO rJIaBHOE OT
CTPYKTYpY OyayIero BTOPOCTEIEHHOT0,
CaMOCTOSTEIBHOTO OIpeENATh
UCCIIEZIOBaHUSA KPUTEPHHU JUTS
XapaKTepPUCTUKU
HPUPOTHBIX
00BEKTOB
K: ymenue
BOCIPHHUMATh UH-
(dhopmaruo Ha
CIIyX, paboTaTth B
COCTaBe
TBOPUYECKHX TPy
Cymmnocts | 09. CymHocTh OmnpenensroT HOHTHS, Ha3bIBaTh 00IIHE P: ymenue Oco3HaBaTh
KHU3HU U 09 TIOHSTHS (hopmupyemsbIe B X071€ MpU3HAKK (CBOWCTBA) | ONMpPEENsTh eb CBOM MHTEPECHI,
CBOMCTBa <OKU3HBY. W3Y4YEHUS TEMBI: «OKU3HB», | )KHBOTO OpraHu3Ma paboTshl, HaXONTh U
XKHUBOTO CsoiicTBa <CKU3HEHHBIE CBOICTBAY, XapaKTepHU30BaTh TUTAHUPOBATh n3y4athb B
KUBOTO. YPOBHH | «OHMOJIOTHYECKHUE CBOICTBA )KUBOTO JTaIbl €€ BbI- yueOHHUKax
OpraHu3aIlyu CHCTEMBI», «0OMEH oprannsma (Ha TIOJTHEHHUS U Matepuai (u3




JKHBOM MPUPOJABI | BELIECTBY, «IPOLIECCHI KOHKPETHBIX OLICHUBATH 10~ MaKCUMyMa),
OUOCHHTE3a U pacmaiay, npHMepax); Jy4eHHbIC MUMEIOIIHI
«Pa3IPaKUMOCTHY, TPOBOJIUTH pE3yabTaThI OTHOIICHHE K
«pa3MHOXKCHHEY, cpaBHeHHWe xuBoit u | IT: CBOMM
«HACJICICTBEHHOCTBY, HEXKUBON MaTepuH, Ymenue, HHTEpECcaM.
«A3MEHYUBOCTDY, CpaBHHUBATH,
«Pa3BUTHEY, yPOBHU KITaCCU(HUITMPOBAT
OpraHM3aIy )KUBOTOY. b ¥ 0000111aTh
JlaroT XapaKTepUCTHKY TIOHSATHS
OCHOBHBIX CBOWCTB ; KOMMyHHUKaTHBHBI
>KHBOTO. e YVYI:
OOBSCHAIOT PUYHHBI OT1cTanBath CBOKO
3aTpyAHECHHA, CBA3aHHBIX TOYKY 3pEHHS,
C OIPEACIICHUEM TTOHATUA MMPpUBOANTH
<OKH3HBY. apryMEHTBHI,
IIpuBoasaT npumepsl MOJATBEPK sl UX
OHMOTOTHUECKUX CUCTEM (hakTamu.
pa3HOro ypoBH:A Yuutcs KpUTU4HO
OpraHH3aLHH. OTHOCHUTBCS K
CpaBHMBAIOT CBOICTBA, CBOEMY MHEHHIO, C
HPOSIBIISIOLINECS Y JOCTOMHCTBOM
00BEKTOB JKUBOU U MIPU3HABAThH
HEXUBOH MPUPOABI OIIMOOYHOCTD
CBOETO MHEHUS
(ecu OHO TaKoOBO)
U KOPPEKTUPOBATh
ero
Mounekyasipabiii ypoBeHb - 10 yacoB
Mornekynst | 11. Oo6mas OnpenensroT MOHATHS, JTaBaTh OTpeJeNeHe |P: yMEHHE OIPENIEITh  [Y UUThCS [TpezenTanns
PHBIi 09 XapaKTEepPUCTHKA (hopMupyemsbie B X0z1€ TEpMHHAM; [1e/Tb PadOTBI, MCII0/Tb30BATh CBOMKY POBHH
YPOBEHb: MOJNIEKYJIIPHOTO | M3YdEHHS TEMBI: TIepeuHCIATh [LIaHHPOBATD STAIIBI € B3MIA/E! HA MUpP  [OpraHU3aliiti
obmas YpOBHA e ——— STIEMEHTSL, BBIOJIHEHHS 1 1St OOBSICHEHUS  PKMBOM IIPUPOIBI
OLICHHBATB IOJTy4eHHBIGPA3TYHBIX
XapaKTepH OpraHU3aLN BEILIECTBAY, «OCIKI», npeodIasaronye B DC3yTETATEL CHTyarmii, pemery
CTHKa JKHBOTO. «HYKJICHHOBBIE KUCIIOTBD», | COCTaBE JKMBBIX IT: yMerwie PAGOTATh ¢ [BO3HHKAIOMIIX
Opranuueckue «YTTIEBOIBD, «KUPBI OpraHU3MOB, X PA3ITHIHBIMA npobneM 1
BellecTBa: OSNKH, | (JMIHABL)Y, CBOICTBA M 3HAUCHHUE HCTOYHUKAMU M3BIICUCHUS
HYKJICUHOBBIE «OHoToTMMeEphI», XapaKTepU30BaTh H(OpMALI, PKU3HEHHBIX YPOKOER
KHCIIOTHI, «MOHOMEPBI». 0COOEHHOCTH OCYIICCTBILATD Y amTbes
YIIEBOIBI, KUPHL | XapaKTepu3yroT crpoenns momuMepos | P COBOC uTenne, [pHsHABaTS
(T p). MOJICKYIISIPHBI yPOBEHb Y BXOJISIIIHX B X PTACIIATD TIABHOC OT Ep;;zi(;peqmocn
BTOPOCTEIIEHHOT 0, PIICHHOCTI
Buononimeps. OpraHU3aLKU KHBOTO. COCTaB MOHOMEPOB; CBOMX B3IVIA0B HA




MoHoMmepsI OmNKCHIBAIOT 0COOEHHOCTH OTIp eICIATh MUp, BO3SMOXXHOCTh
CTPOEHHS OPraHUYECKUX KPUTEpHUU U1 X U3MCHCHUA
BEILIECTB KaK XapaKTEPUCTHKH
TP U OHBIX
OUOTIONMEpOB. pupoa
00HEKTOB
OOBSCHSIOT IPUIHHBI
U3YUYCHHUSI CBOWCTB K:yMeHue
OpPTaHUYCCKUX BEIICCTB BOCIIPUHHMATH FH-
MMEHHO B COCTaBe KIIETKH; (hopMaIIo Ha CITyX,
pa3Ho00Opa3us CBOMCTB paborats B cocTaBe
OHMOTIOIMMEPOB, BXOIAIINX [FBOPYCCKIX IPYIL
B COCTaB JKHUBBIX
OpPTraHU3MOB.
AHaTU3HPYIOT TEKCT
yueOHHUKa C LIENbI0
CaMOCTOSITENBHOTO
BBISIBJICHUA
OMOJIOTHYECKHX
3aKOHOMEPHOCTEN
VYrnesomer | 16 YrneBoapl. OnpenesnsifoT NoHSTHS, JlaBaTh ONpEJe/ICHHE | . Oco3HalT U [Ipe3enTamnums«
.09 Vri1eBobl, WIH dopMupyeMbIe B X01€ TEpMHHAM; Pryverve OCMBICIIUBAIOT YraeBonp»
caxapusl. W3ydeHNs TEMBI: MEPEUnCIIATh OpraHM30BaTh uHpopmanuio o
BCILIECTBA, BXO/IAIINEC | BBITOJIHCHHE XapaKTEPHBIX
MoHocaxapuisl. «YTJICBOIBI, WITH o
B COCTaB YTJICBOJOB; | 3a[aHHN yUUTEIs. 0COOEHHOCTSX
Aucaxapunpt. caxapuibb, ocHOBHbIe QyHKIMK | Pa3BuTHe HABBIKOB YTILIEBOIOB
Homucaxapunsl «MOHOCaXapuIbD», YIJIEBOJIOB; TPYIIIIBI | CAMOOLICHKH U ca- Pedrexcupyror,
«Iucaxapuiby, YTIJIEBOJIOB MOaHaIn3a OIICHUBAIOT
«TIONTUCaXapUIBD), XapaKTepHU30BaTh Il 'ymenve iaBath pe3yNbTaThl
«puGo3ay, 0COOCHHOCTH onpeeeHIs JIeATEeIIbHOCTH
«IE30KCHPHGO03Y, CTPOEHUS YIICBOIOB, | TOHITHAM,
OCHOBHBIE (PYHKIMH | KilacCHPHUIUPO-
«TITFOK03ay», «PPYKTO3a,
YTJIEBOAOB BaTh OOBEKTHI,
«TaJIaKTO3ay, «Caxapo3ay, (IPUBOIATH OTpeIeNTE
«MaJIbTO3a», «JIAKTO3a), HpI/IMepr). KpUTEPUU IJIs
«Kpaxmai, «TJIUKOT'eH», OOBSICHATH KI1acCU(UKAINH
CKXUTHH. MIPUHAITISKHOCTh 00BEKTOB.
XapaKkTepu3ylT COCTaB U 6YUICB°ﬂOB K K:ymenme ciymats 1
HOMOJIEKYJIAM 3a/1aBaTh BOIIPOCKI
CTPOEHHUE MOJICKYIT Y 1p
VUIHTEITIO U OTHO-
YTJIEBOIOB.
KJIACCHHUKAM
VcraHaBIUBaIOT

TIPUYNHHO-CIIE/ICTBEHHBIE
CBSI3U MEX/Y XMMHUUECKUM
CTPOEHHUEM, CBOMCTBAMH U
(yHKIMAMU YTIIEBOOB Ha




OCHOBE aHAJIN3a PUCYHKOB
¥ TCKCTOB B YUCOHUKE.
[IpuBOIST TIPHUMEPHI
YIJIEBOJIOB, BXOISIINX B
COCTaB OPraHU3MOB, MECTa
UX JIOKAJIM3AIUH U
OUOJIOTHYECKYIO POJTb

JIutmmaer

18.

09

Jlunuper. XKupsr.
I'opmonsl.

D yHKIIH
JIUMHOB!
SHepreTuyeckas,
3amacaromasi,
3aIUTHAs,
CTpOUTENbHAs,
peryisaTopHas

OrnpenenstoT NOHATHS,
(hopMupyemsbie B x071€
W3y4EHUsI TEMBI:
«JTUIUZIBD), GKUPBD),
«TOPMOHBI»,
«@HepreTuueckas GpyHKIus
JIMITUIIOBY, «3aracaromias
(GyHKUMS TUTHAOBY,
«3anmrHas QyHKIUSA
JIMNUI0BY, «CTPOUTECIIbHAA
(GyHKIMS TUTHIO0BY,
«perynsTopHas GpyHKIus
JIUITUIOBY.

JlaroT XxapakTepucTuKy
COCTaBa M CTPOCHUS
MOJIEKY JIUITHI0B.
YcTaHaBIMBaOT
HMPUYUHHO-CIIC/ICTBEHHBIC
CBSI3U MEX]Y XMMHUUECKUM
CTpPOEHHEM, CBOMCTBAMU U
(yHKIMSAMU YTIEBOIOB Ha
OCHOBE aHaJIN3a PHCYHKOB
¥ TEKCTOB B yaeOHHKE.
IIpuBonsar npumepsl
JIMITAIOB, BXOJSIINX B
COCTaB OpPTraHW3MOB, MECTa
VX JIOKaJM3anuy 1
OHMOITOTHYECKYIO POJIb.
OO0cyxIaroT B Kilacce
IpoOJIEeMBI HAKOTUTEHHS
JKHPOB OpraHU3MaMH B
LENSX YCTAHOBJICHUS
TIPUYNHHO-CIIEACTBEHHBIX
CBsI3€H B IPUPOJE

JTaBaTh OMpEICICHUE
TEpMHUHAM;
MIEPEUNCIIATh
BEILIECTBA, BXOIAIIUE
B COCTaB MOJICKYJIBI
OOJIBIIMHCTBA
nunuaoB. HazeiBaTh
(yHKIMHK JIMTIH 0B
XapaKTepU30BaTh
0COOEHHOCTH
CTPOCHUS JINTIHIOB,
nX (YHKIHH.

Pryverve
OpraHH30BaTh
BBITIOJTHEHHE
3a7IaHUM YUUTEsL.
Pa3Butrie HABBIKOB
CaMOOIICHKH U Ca-
MOaHaJH3a.
1I'ymenue naBatb
OIIpe/IeNICHUS
IIOHATHAM,
KiaccuuIupo-
BaTh OOLEKTEI,
ONpEIENSITh
KPHUTEPHHU JUIS
kiaccudukanmm
00BEKTOB
K:ymenue ciyrmate u
3371aBaTh BOIPOCHI
YUUTEIIO U OJTHO-
KJIaCCHUKaM

Oco3HatoT u
OCMBICITUBAIOT
nHpopmanuio o
XapaKTePHBIX
0COOEHHOCTSIX
JIUITUIOB
Pednexcupyror,
OLIEHUBAIOT
pe3yabTaThI
JIEATENLHOCTH

[Ipe3enTanusi«
JIum e




CocraB u 23. CocraB u OnpenenstoT NOHATHS, Ha3bIBaTb MOHOMED P-yvierme OcMBICTHBAIOT Tabmua
CTpoeHHe 09 cTpoeHue 6enkoB. | GopMHpyeMbIe B X0z1e 0eKOBOH MOJIEKYITbI OpraHn30BaTh TEMY YpOKa «benkn»
6eIKOoB Besku, win W3ydeHNs TeMBI: «GeKH, U €ro BBIIOMHEHHE Oco3HaIoT 1 Mopnenb Oenka
— HTH POTeHHED, COCTaBJISIIOLINE; 3a/JaHHH YIUTEIISL. OCMBICITUBAIOT
YPOBHU OpraHM3auuy | Pa3BuTre HaBBIKOB | WH(OPMAIMIO O
TIpocTeie (HPOCTRIC H CIIOACHBIC 0EeNKOBOM MOJNIEKYIbI; | CaMOOLIEHKH U ca- XapaKTepHBIX
CIIO)KHBIE OCNKU. | OeJKI», «AMUHOKHCIIOTHI», XapaKTepU30BaTh MOAHAIIISA. OCOGEHHOCTSIX
AMMHOKHUCIIOTBL. | «TOJIUIIETITHI, 0COOEHHOCTH IT'ymenue aBath OenkoB
[onunenTun. «IEepBUYHAS CTPYKTYpa CTPOCHHSI MOHOMEpaA ONPEICTICHIA
[epBuunas, 0EIKOBY, «BTOpUYHAS Oenka u GeKoBOM HOHATHAM,
BTOpHUHAS, CTPYKTYpa GeNKoB, MOJIEKYJIBI B LIEJIOM; KJ1acCUPHUIIPO-
TpeTHHas 1 «TpeTHUHAs CTPYKTYpa OOBSICHATH MpOIIecC BaTh OOBEKTEI,
o0pa3zoBaHUs ONpENIENSITh
YeTBEPTHYHAS 0ENKOBY, «4ETBEPTHIHAS TIENTUIHOMN CBSI3H, KPUTEpUH AT
CTPYKTYPBI CTPYKTypa 6eiKoB». rpoiiecc KJ1accu(UKaIH
OeNKOoB. XapakTepu3ylT COCTaB U o0pa3oBaHUs OENKOB OOBEKTOB.
Jenarypanus CTPOEHHE MONEKyI pasIMYHBIX YPOBHEH
Oenka 0€NIKOB, IPUYUHBI OpraHu3aliiy. K-ymerme ctymars 1
BO3MOXKHOT'O HapyIICHUsI 3aMaBATh BOTPOCH
. YUUTEINIO U OJTHO-
MIPUPOJHOMN CTPYKTYPBI TACCHIKAM
(menaryparmu) 6€IKOB.
IIpuBonsaT npumepsl
JICHaTypauuu OelKoB
DyHKIUH 25. @OyHKuMM O€NKOB: | YCTaHABIUBAIOT MePEUnCIIATh P: ymenue OcMBICIHBAIOT Tabmuna
0enkoB 09 CTpPOUTEIIbHAS, MPUYUHHO-CIIEICTBEHHbIE | (pyHKIUM OENKOB B OpraHHU30BaTh TEMY YpOKa «benku»
JIBUraTesbHAs, CBSI3H MEKTy XUMUYECKUM | OpraHH3Me BBITIOTHEHIE OCO3HAIOT | Mogens Gernka
TpPaHCIIOPTHAS, CTPOEHHEM, CBOWCTBAMH M | XapaKTepU30BaTh 3aJaHU YYUTENs . | OCMBICIHBAIOT
3aIIUTHAS, ¢hyHKIIIMEU OENKOB Ha 0COOEHHOCTH Pa3BuTHe HABBIKOB | MH(POPMAIIHIO O
perynsaTopHasi, OCHOBE aHAJIN3a PUCYHKOB | CTPOCHHS MOHOMEpa | CAaMOOLEHKH U ca- | XapaKTepHBIX
CUTHAJIbHAS, ¥ TEKCTOB B ydeOHHKE. Oenka 1 OeTKOBOH MOaHaJIH3a. 0COOEHHOCTSIX
9HepreTHyeckas, | IIpuBomaT mpumepsl MOJICKYITBI B LieJioM; | [1: yMeHHe naBaTh | OEJIKOB
KaTaJUTHYCCKas 0eJIKOB, BXOSIINX B OOBSICHATH MpoLece onpeIeNIeHUs
COCTaB OPTraHU3MOB, MECT | 0Opa3oBaHHs TIOHATHSIM,
UX JIOKQJTU3aLUH 1 HENTUIHOH CBSI3H, KITacCUpUIHPO-
OHMOOTHYECKOH poiH mporiecc BaTh OOBEKTHI,
00pa3oBaHMs OENKOB | ONpenemsTh
Pa3NIYHBIX YPOBHEH | KPHTEPUH AJIS
OpraHU3aliH. KI1accU(pUKaIUH

00BEKTOB.




K: ymenue
CIIyIIaTh U
3aJ]aBaTh BOIIPOCHI
YUUTEIIO U OHO-
KJIACCHUKaM

Hyxneuno
BEIE
KHUCIOTHI

30.

09

HyxneunoBsie
KHCIIOTBI.
Je3okcuprboHyk
JIENHOBAs
KUCJIOTa, WITN
JHK.
PuGonykienHosa
s KUCJIOTa, VI
PHK. Azotuctbie
OCHOBaHHUSI:
aJIcHUH, I'yaHWH,
LIUTO3HH, TUMUH,
ypauuiI.
Kommemenrapao
CTb.
TpancnoptHas
PHK (TPHK).
Putocomuas PHK
(pPHK).
HNudopmanmonna
s PHK (uPHK).
Hyxneorun.
JBoitHas criupaiib

OrnpenenstoT NOHATHS,
(hopMupyemsbie B x071€
W3y4EHUsI TEMBI:
«HYKJICMHOBAs KHCIIOTay,
«J1€30KCUPHOOHYKIIEHHOBA
st kucnora, uiu JIHK»,
«pUOOHYKIIEHHOBAS
kuciorta, uiu PHK»,
«a30THUCTbIE OCHOBAHUSI»,
«aJICHUH», «TYaHUH»,
«LUTO3UHY», KTAMHHY,
«ypauum,
«KOMIUIEMEHTapPHOCTBY,
«tpancnoptaas PHK
(TPHK)», «pubocomuas
PHK (pPHK)»,
«uHpopmarmonHas PHK
(mPHK)», «myxneotun,
«nBoiiHas crimpais JJHK».
JlaroT XxapakTepucTuKy
COCTaBa M CTPOCHUS
MOJIEKY HYKIEHHOBBIX
KHUCIIOT. Y CTaHaBJIMBAIOT
TIPHYNHHO-CIICICTBCHHBIC
CBSI3H MEXY XUMHUUECKUM
CTPOEHHEM, CBOMCTBAMU U
(hYHKIHAMU HYKIEHHOBBIX
KHCJIOT Ha OCHOBE aHalIn3a
PUCYHKOB M TEKCTOB B
yueOHHKE.

[IpuBomAT pUMEpHI
HYKJIEHHOBBIX KUCIIOT,
BXOJISIIIIMX B COCTAB
OpraHW3MOB, MECT UX

JlaBaTh ONpe/eNieHne
TEpMHUHAM.
[epeuncisiTh THITBI
HYKJIENHOBBIX
KUCIIOT; YHKIIUU
JIHK u PHK; Tumsr
PHK. Ha3siBathb
COCTaBJISIIOIINE
moHomepoB JIHK u
PHK
XapaKTepu30BaTh
0COOEHHOCTH
CTpOCHUS
HYKJICHHOBBIX
kucnot (JIHK, PHK),
OOBSICHATH TIPUHLIMIT
KOMILJIEMEHTapHOCTH
; pyaxmmu JJTHK u
PHK (paznmusbx
tunoB PHK);

P: onpenensitor
e padoTsl /7
OCYUIIECTBIISTIOT
TIOUCK U OTOOp
HEO0XO0TUMOM
nHpopmanuu

K: 3amaror
BOITPOCHI,
BBIPAYKAIOT CBOM
MBICJIN

Oco3nanne
€IUHCTBA >KUBOH
TPUPOIIBI HA
OCHOBE 3HaHUI1 O
HYKJICHHOBBIX
KHMCJIOTax

[Ipe3enTarnust
«JITHK 1 PHK».




JIOKAJIM3aIVH U
OHOJTOTHYECKOH POJIH.
CocCTaBIISIIOT TU1aH
naparpada ydaeOHHKa.
Pemraror 6ronorunyeckue
3amaq (Ha
MaTEeMAaTUYCCKHUI pacuerT;
Ha MPUMCHEHHE TIPUHIIHIIA
KOMILJICMEHTaPHOCTH )

ATD n
npyrue
opraHuyec
KHe
COCAUHCHU
S KJIICTKU

02.

10

Anenosuntpudoc
¢at (ATD).
Anenosunmudoc
ar (ALID).
ANeHO3UHMOHOG)
ochar (AMD).
Makpospruuecka
s1 CBA3b.
ButamMuHbl
KHPOPACTBOPHMBI
eu
BOJIOPAaCTBOPUMBI
e

OrnpenenstoT NOHATHS,
(opmupyemsblie B xoz1e
W3y4EHUs] TEMBI:
«anenozuHTpudochar
(ATD)»,
«anenosuHaudochar
(A1D)»,
«aneHoznHMoHodocdar
(AMOD)»,
«MaKpOIPTUYECKast CBSI3bY,
<OKHPOPACTBOPHUMBIE
BUTaMHHBL,
«BOJOPACTBOPUMEIE
BUTaMHHBI».
XapakTepus3yroT COCTaB U
cTpoenue Monekyinsl ATO.
IIpuBonsaT npumepsl
BUTaMHHOB, BXOJSIINX B
COCTaB OPTraHU3MOB, U UX
OHMOTOTHYECKOH POIIH.
T'oTOBAT BBICTYIIIEHUE C
COOOIIEHHEM O POJTHI
BUTAMHHOB B
(hYHKIIMOHUPOBAHUH
opraHmu3Ma JejoBeKa (B
TOM YHCIIE C
HCTIONTb30BAaHNEM
KOMITBIOTEPHBIX
TEXHOJIOTHH).
OO6CyXaroT pe3ynbTaThl
paboTsI C
OJTHOKJIAaCCHUKAMHU

JlaBaTh
olpeeneHue
TEPMHUHAM.
Ilepeuncnsts
COCTaBJISIOLINE

Hykineotuga ATD

(AlD, AMD);

pa3jInyHbIE TPYIIIIBI

BHUTaMHHOB

XapaKTeprU30BaTh

0COOEHHOCTH
cTpoe-

HUS MOJICKYJIBI
AT® (AJ1D,
AM®); ee
CBOICTBA U
¢byHKIAH
(OOBICHATE POIH

MaKpO3PTrUYECKOU

CBSI3M).

P:
KOPPEKTUPYIOT
CBOM 3HAHUS

1I: ananu3upyroT
MIOJTy9YCHHBIC
3HAHUS,
BBIJICIISIIOT
TJIaBHOE,
BTOPOCTEIICHHOE
P: ouenuBaror
cOoOCTBEHHBIC
pe3yIaBTATHI

K: BeIpaxkaroT B
OTBETax CBOU
MBICTTH

Pedekcupyro
T, OLICHUBAIOT
pe3yabTaThi

JIEATEILHOCTH




Buonoruuec | 07. ITonsiTue o OnpenensitoT NOHATUS JaBaTh P: Oco3HaT " Tabnuma
KHE 10 KaTaJu3aTopax. (bopMmupyemble B Xoz1e ONpPENENEHUE KOPPEKTUPYIOT OCMBICIIMBAIOT | «benku»,
KaTaJIu3aTop Buonornueckue W3yYCHHS TEMBI: TEPMUHAM. CBOU 3HAHUA uH(popMaIUK O | TPOOUPKH,
BI KaTaJIu3aTOPBL «KaTaJIu3aTop», [Tepeuuncnsato K: B3auMmooIIeHKa | XapaKTEpHBIX | MEPOKCHUI
®epmenT. «(pepmeHTY, (baxTopsI, IT: aHamu3UpyOT | OCOOSHHOCTAX | BOAOPOAA,
AKTUBHBIN IIEHTP | LEHTP epMeHTay. CKOpOCTb 3HaHHA, CBIpOU U
depmenTa. XapakTepu3yIoT pob (bepMeHTaTHFHLIx BBIJIENISIIOT BapeHbI,
Jlabopamopnas OHMOJIOTUYECKUX peakinu TJIaBHOC, ChIPOC MIICO,
paboma KATATH3ATOPOB B KIETKE, XapaKTeva/ISOBaTL BTOPOCTENEHHOE IITaTUBBI.
CBOWCTBA
Pacmennenue OmnuUChIBAIOT MEXaHU3M
(dhepMeHTOB, K: BeIpakarT B
MepOKCHIA paboThl hepMEeHTOB.
MEXaHU3M OTBETAX CBOU
BOJIOpOJa [IpHBOIST MPUMEPBI N
JIEUCTBUSA MBICITH
(depmMeHTOM (hepMeHTOB, HX
. (bepMeHTOB,
KaTanazoi JIOKQJIM3aIMU B OpraHU3Me
5 H P 5 OOBSCHATH
U UX OHOIOTUYECKOM 0bpasoBamme
poH. KOMILIEKCa
YcranaBiauBaroT «pepMenT —
HNPUYMHHO-CIICICTBCHHbIE BEIL[CCTBO», POJIb
CBSI3U MEX[y OCIKOBON depMenTOB B
npupozoit pepMeHTOB 1 OpraHusMe
ONTHUMAaJIbHBIMH
YCIIOBUSIMHU KX
(yHKIIMOHUP OBAHUSL.
OTtpabaThIBaIOT yMEHUSA
(dhopMynrpoBaTh
THIIOTE3Hl,
KOHCTPYHPOBATh,
TIPOBOIUTH
9KCIIEPUMEHTHI, OLICHUBATh
MIOJTyYEeHHbIE PEe3yIIbTAThI
Ha OCHOBE COJICPIKaHUS
nmabopaTopHO paboTHI
Bupycsr 09. Bupycel. Kancun. | Onpenenstor NoHATHSA, HIEPEYUCIIATD Oco3HaIOT 1 [Ipesent.
10 CaMoc60pKa q)opMpreMLIe B X0[€e OJIEMCHTBI, BXOIAIINEC P: yMeHrie OCMBICIIMBAOT «BI/IPYCBI)).
BUPYCHBIX W3ydeHHS TEMBI: B COCTaB BHPYCHOH ONPENIENIATH LeNb nH(pOpMAIUH O
YaCTHIIBI, CIIOCOOBI paboTsl, XapaKTePHBIX
yactui. Lukn «BUPYCBI», «KATICUI,
5 60pp0sI co CITNlom | TTaHMPOBATH 3TAlbl |  OCOOEHHOCTSIX
PasBUTHA BUpYCd | «CAMOCOOpKa. XapaKTepH30BaTh €€ BBIIOJTHEHHS 1 BUPYCOB
XapaKTepusyoT BUPYCHI 0COOEHHOCTH OLICHUBATH I10- Pedrexcupyror,
KaK HEKJIETOUHEIE ()OPMBI CTPOCHHS Jy4eHHbIC OLICHUBAIOT
JKHM3HH, OMUCHIBAIOT UK (YHKIMOHUPOBaHHS Pe3YIIBTATEL. PE3yIAbTATHI




pa3BuTHs BHpYCa. BUPYCOB; IT: ymerme paboTaTh | JAEATENBHOCTH
OnwuchBarOT 00NN TUIAH 0COOEHHOCTH C Pa3IMYHBIMHU
CTPOEHUS BHPYCOB. PasIIIHBIX UCTOTHAKAMH
[puBonst npuMepsl BHPYCHBIX HHpopMAIYY,
. 3aboneBaHuil U UX OCYILECTBIIATh
BUPYCOB U 3a00J1€BaHUH, R r— CMBICIOBOG
BBI3BIBACMBIX IMHU. CI10c06bI GOPLOBI CO | UTEHHE, OTICISTH
OO0CyKIaroT MPOOIEMBI CIIN om. TJ1aBHOE OT
MPOUCXOXKICHNS] BUPYCOB BTOPOCTETIEHHOT'O,
OTIpEeACsATh
KPUTEPHH IS
XapaKTePUCTHKH
MPHUPOTHBIX
00BEKTOB
K:ymenue
BOCIIpUHHUMATb UH-
(hopmarmto Ha ciyXx,
paboraTs B cocTaBe
TBOPYECKUX IPYIIIL
10 | O6o6uiatomy| 14. OnpenesnsfoT NoHSTHS, JlaBaThb ONpEEICHUE P:Vmetor Bei6uparor
um YPOK 10 C(bopMHpOBaHHBIe B XOZ€ TEpMHUHAM. Ha3sriBath OpPTaHN30BbIBATH 1ICJICBBIC U
W3YHEHHUS TEMBL. MHOI'OMOJIEKYJISIpHbIE BBITIONTHEHHE CMBICJIOBBIE
KOMILJICKCHbIE 3aJaHul YUUTeIs, YCTaHOBKH B
Jarot oueHky
. CHCTEMBI; aHaIN3UPOBATh CBOHX
BOSpACTAIOLICH POITH MEPEYUCIIATD UX pPe3YyJIbTaThl CBOEH JICUCTBUSIX U
CCTCCTBCHHBIX HAYK 1 CBOMCTBA M 3HAUEHHE | pabOThI HA YPOKE. MOCTYTIKAX .

HAay4YHBIX UCCIICIOBAHMUIT B
COBPEMEHHOM MHpE,
HOCTOSHHOMY IIpOLieCcCy
9BOJIIOIIMHM HAYYHOT'O
3HAHUSL.

OTpabaThIBAIOT yMEHUS
hopmynHrpoBaTh
THIIOTE3Hl,
KOHCTPYHPOBATh,
TIPOBOJIUTh
9KCIIEPUMEHTHI, OLICHUBATh
MOJTyYEeHHBIE Pe3YIbTaThl

XapaKTepHU30BaTh
0COOCHHOCTH
CTpOCHUS U
(hYHKIIMOHHUPOBAHUS
MHOTOMOJIEKYTISIPHBI
X KOMILIEKCHBIX
CHCTEM, OOBSICHATH
HMX CBOMCTBA,
3HAYCHUE

I1: ¥meror
BOCIPOU3BOJIUTH
uHpopmanuio 1mo
MaMsITH, JaBaTh

ompeieNnieHue

TOHSITUSIM,
CTPOUTH PEUEBbIC
BBICKA3bIBAHHUS,

YCTaHABIMBAThH
MPUYUHHO-
CIIC/ICTBCHHBIE
CBSI3U.

K: Ymenue
paboraTh B

rpymrax,
00CyK1aTh

Kierounslii ypoBeHb - 14 gacos




Kiterounsr 16. OOmas OrnpenenstoT NOHATHS, Ha3bIBaTh (haMILTHI Yunrtecsa Mopenb
ﬁ ypOBCHB: 10 XapaKTepI/ICTI/IKa q)opMpreM])Ie B X0I€ BCJIIMKUX yqu])IX' P: yMeHI/Ie OCMBICIINBATH «KﬂeTKa»,
o6mas KIIeTOYHOrO W3yHeHNs TEMBI: «KJIeTKa, MI/IKpOCKOHI/IC}"OB, BEIOMpPATH 3Ha‘{IiI'MOCTB MWUKPOCKOITBI,
BHECIIIHUX CBOM BKJIaJ | CaMOCTOSATEILHEIC JTAHHOH TEMEI, MUKpoOIpenapa
xapakTepu YPOBHS «METOJTHI U3YUCHHUS
B U3YUYCHHE KIIETOK, cpencTBa YUUTBCS THI
crika OpraHHu3ann KICTKI), «CBETOBASL aBTOPOB KJICTOYHOU JIOCTHIKEHUS 1ETH HCIIONb30BaTh
KHBOTO. MHUKPOCKOIIND?, TEOpUU IT: ymenue CBOM B3TJISIIBI
Knerxka — «3IEKTPOHHAS XapaKTePU30BaTh HAXOJIUTh HY)KHYIO JUTSL PEIICHUS
CTPYKTYpHAs U MUKPOCKOITHS, OCHOBHEIE HH(POPMAITHIO mpo0IeM u
(byHKIMOHANBHAS | «KJIETOUHAS TEOPUS». HOJOMCHIA K ymenue U3BJICYCHHA
e IMHALA KI3HIL XapaKTepusyioT KIeTKy KJICTOYHOU TCOPHH. KOPPEKTHPOBATh JKU3HEHHBIX
. ITpoBoauTH CBOM 3HAHUA, YPOKOB
XUMU4eCKUi KaK CTPYKTYPHYIO U
CpaBHEHHE CTPOCHUS B3aMMOOLIEHHBATE
COCTaB KJIETKH. (yHKIIMOHATBHYIO NPOKAPHOTOB H JPYT Apyra.
Meroas! SIMHUITY J)KU3HH, € YYKapHOTOB,
U3y4YEHUs KJICTKU. | XMMHUYECKHI COCTaB, PaCTUTEILHON H
OcHoBHBIE METOJIbl U3YyUCHHS. KMBOTHO# KJICTOK
MONOKEHHUS OOBSCHSIOT OCHOBHBIE (aBTOTpO(OB M
o “ T'CT T B).
KJICTOYHOU TIOJIOKCHHUS KIICTOYHOU c epo pOd)O )
TEOpHHU TEOPHH.
CpaBHHUBAIOT MIPUHIIHIIBI
paboThl 1 BO3MOXHOCTH
CBETOBOM U 3JIEKTPOHHOMN
MHUKPOCKOITUYECKOM
TEXHUKH
OO6mue 21. O6umwe ceenenus | OnpenemnsioT MOHITHS, JIaBaTh OIpENEICHUE P- onpenensiror OCMBICITHBAIOT Mopenb
cBenenus o | 10 0 CTPOCHHH dopMupyeMbIe B X071e TepmuHaM. Ha3piBath 1enb padoThl,, eUHYIO «Knerkay,
KITeTKAX. KITETOK. W3YydeHNs TEMBI: COCTaBHH}OHVII/Ie KOPPEKTHPYIOT MIPUPOAHYIO [Ipesenrt.
HapyXHOH 3HAHUA. LIEJIOCTHOCTh
Kierounas IMuromnaszma. IUTOILIA3MaY, «SIAPOY, .
5 q KJIETOYHOU [1- ananu3upyrot
Membpata ApO. «OpraHonnel, MeMOpaHbI, COCTaB MOTy9YEeHHBIC
OpraHonsl. «MeMOpaHay, «KJIEeTOIHAas COEPIKIMOTO sIpa AHAHHS 1
Membpana. MeMOpaHay, «(paromuTos3y, XapaKTePU30BaTh 1 depeHIIpyIOT
Kinerounas ITHHOIIATO3). CTPOEHHE KIIETOYHOMI [IOJIy4YEHHBIE
MeMOpaHa. XapaxTepusyoT U MeMOpaHsI, GyHKIHH SHAHMA.
darormros. CPaBHHUBAIOT IIPOIECCHI HapyKHOH K ymenue
MeMOpaHbI KIIETKH, KOPPEKTHPOBATh
[TuroOIIMTO3 (harommrosa u
CITIOCOOBI CBOU 3HAHUA,
NMHOIMTO3A. TIPOHUKHOBEHHUSI B3aMMOOIIEHHMBATh
OmnuceIBarOT 0COOEHHOCTH BEIIIECTB BHYTPb YT Apyra -
CTPOCHUS YacTed 1 KJIeTKH ((paromnuros, BEIPaXArOT CBOU
MMAHOIUTO3. MBICIIH.

OpPraHOUAOB KIIETKH.
VcraHaBIUBaIOT
MIPUYHUHHO-CEICTBEHHbIE
CBSI3U MEX]y CTPOCHHEM




KJICTKU U
OCYIIECTBIICHUEM €I0
TIPOIIECCOB (haromuTO3a,
CTPOCHHEM U (PYHKIIUSIMH
KJICTOYHON MeMOpaHbI.
CoCTaBJISIIOT IJ1aH

naparpacga

Snpo 23. Snpo, ero OnpenensroT HOHATUS JIaBaTh OIpeEJIEIICHHE P- onpenensior OCMBICTUBAIOT Mopenb
b 2
10 CTpOEHUE U d)opMpreMLIe B X0Jie TCPMHUHAM. Ha3sniBatn ICJIb pa60TLI,, CANHYIO «KﬂeTKa»,
byHKIIY B W3YHeHHs TEMBI: COCT&BJ‘IHIOI{II/IG KOPPEKTHPYIOT MIPUPOIHYIO [Ipesenr.
Hapy>KHOM 3HAHMS. I[EJIOCTHOCTE
KIIETKE. IPOKAPHOTHD, .
i KIJIETOYHOU I1- ananmu3upyrotT
POKAPHOTEL. (OYKapHOTBD?, MeMOpaHBbl, COCTaB TOJIY4YCHHBIC
DyKapHOTBL. «XpOMAaTHHY, COZIEPIKMMOT O SI/Ipa 3HAHUSI U
XpOMOCOMHBIH «XPOMOCOMBD», XapaKTepHU30BaTh i depeHIupyoT
HabOp KIETKU «KapHOTUID», CTPOEHHE KIIETOYHOM [I0J1y4YEHHBIE
«COMATHYECKHUE KIETKH, MeMOpaHsl, pyHKLIH 3HAHHUA.
«IUTUTOUIHBIN HabopY, Hapy}HOH K ymenne
MeMOpaHbI KJIETKH, KOPPEKTHPOBATh
«TOMOJIOTHYHBIC
CIIOCOOBI CBOM 3HAHU,
XPOMOCOMBL, TIPOHUKHOBEHHUS B3aMMOOLICHHBATh
«TaTUIOUIHBIN HAOOP BEIIIECTB BHYTPb JPyT Apyra -
XPOMOCOMY, «TaMEThbD», KJIeTKH ((arouros, BBIPaXaroT CBOU
«SAIPBIIIKOY. ITMHOIIMTO3. MBICJIH.
XapaKTepu3yrT CTPOECHUE
sipa KIETKH U er0 CBS3H C
IHJIOILIA3MAaTHYECKOHN
ceTpio. Pemarot
OMOJIOTMYECKHE 3aJaUX Ha
oIIpeieNIeHNe Yrciia
XPOMOCOM B TaIUIOHTHOM
¥ AWTUTONTHOM Habope
DHmomas 06. Onpomnazmatude | OmpenemnsioT MOHSTHS, Ha3bIBaTh OPTaHOMIbI P- onpenensitor OCMBICITHBAIOT Mopenb
matudecka | 11 CKast CeTb. dopmupyembIe B Xoz1e KJICTKH, HX (yHKIIHH; LeIb PaboTEL, SAUHYI0 «Kretkay,
9 CeTh. PHGOCOMBL V3ydeHNs TeMBI: TIEPEUNCIIATH BUIBI KOPPEKTHPYIOT MIPUPOTHYIO [IpeseHT.exuus
IJIACTH], 3HAHUSL. LIEJIOCTHOCTD
Pubocomsl. Kommekc «IHOIIa3MaTHUYECKas
X T 5 XapaKTepU30BaTh [1- anamm3upyroT
OMILIEKC OJIBJIKU. CETb», «PUOOCOMBD», crpoerme TIC, MOy HeHHbIE
I'onb k. JIn30cOMEI «xommekc I'ombmxn», PHOOCOM, JIH30COM 1 SHAHHS U
JIn30coMBI «JTHU30COMBD». JIp. OPTaHOUJIOB, MIX TP PEpESHIUPYIOT




XapaxkTepHu3yloT CTPOCHHUE
MEPEYUCICHHBIX
OPraHOUJIOB KJIETKHU U UX
(GyHKLIUM. Y CTaHABIUBAIOT
IIPUYMHHO-CIIE/ICTBEHHbIE
CBSI3U MEX]y CTPOCHHEM U
byHKIIIMU
OUOJIOrMYECKHX CHCTEM Ha
npuMepe KIETKH, ee
OpraHOUJIOB U
BBITIOJTHSEMBIX UMH
GyHKIMHA.

PaGotatot ¢
WUTIOCTPALUsIMU
yueOHHKa (CMBICIIOBOE
YTEHHE)

¢$yHKIHN.
OOBSICHATH HATIMYKE

OOJIBIIETO
KOJIMYECTBA
MUTOXOHJIPUI B
MOJIOABIX KIETKaX U
B KJIIETKaX C
OOJIBIIIUMHA
JSHEPTeTUICCKUMHU
3aTpaTaMu

MONTyYCHHBIC
3HAHUSL.
BBIPAXXAIOT CBOU
MBICITH
K: ymenune
pabotath B
TpynIx,
00CYXIIaTh

Muroxons
puun

IInactuapl.

Knerounsr
W LEHTp.
Opranonng
Bl
JIBHDKCHHS.
Knerounsr
e
BKJIIOUCHU
i

11
11

MuTOXOHIpUH.
Kpuctsr.
IImactuasr:
JICMKOIIACTHI,
XJIOPOILIACTBHI,
XPOMOILIACTBI.
I'pansl.
Krnetounsrii
LIEHTP.
Ilutockener.
MuxkpoTpy0ouKH.
LenTpuonu.
Bepereno
JETICHUSL.
PecHuuku.
Kryruku.
Knerounsie
BKITIOUCHHUS

OnpenenstoT MOHATHS,
(opmupyemsblie B X01e
U3Y4ICHUS TEMBI:
«MUTOXOHAPHUNY,
«KPHCTBD, KIUIACTUIBD»,
«JICUKOILIACTBD,
«XJIOPOILIACTHI»,
«XPOMOIUIACTBD», «TPAHBDY,
«KJIETOYHBIN LICHTPY,
«LUTOCKETIET,
«MHKpPOTPYOOUKI»,
«UEHTPUOINY, «BEPETEHO
JETICHUSD, «PECHUYKI,
«CGKTYTHKH», «KJIETOUHbIC
BKITIOUCHHUS.
XapaKTepu3yroT CTPOECHUE
TIePEINCICHHBIX
OpraHOMJOB KIETKH U UX
¢hyHKIIMN. Y CTAaHABIUBAIOT
TIPUYNHHO-CIIE/ICTBEHHBIE
CBSI3U MEX[y CTPOCHHEM H
byHKIIIMET
OMOIOTNYECKUX CHCTEM Ha
TpuMepe KIETKH, ee
OpraHoOMJ0B U

Ha3bIBaTh 3JICMCHTHI,
BXOIAIIUE B COCTAB
KJIETOYHOTO IICHTpa;
MEePEUHCISITh
OpraHoM/IbI
JIBYDKCHUS; HAa3bIBATh
OpraHoM/IbI
[IPOKapUOTUYECKON
KJIETKH

XapaKTepH30BaTh
cTpoeHue u HyHKIHN
KIICTOYHOrO IICHTPA

OpPTaHOWIOB IBIKEHHUS,

P- onpenensitor

1eb padoThl,,

KOPPEKTHPYIOT
3HAHUS.

[1- ananu3upyrot
MOTyYECHHBIC
3HAHHS U
i depenumpyror
MOTyYEeHHBIE
3HAHUS.

- BBIPaXXaroT CBOU
MBICIH
K- BpICKa3BIBaroT
CBOIO TOUKY
3peHus

OCMBICITHBAIOT
e/IMHYIO
HPUPOHYIO
LIETIOCTHOCTD

Mopnens
«Knerkay,
IIpe3enT.exuust




BBITIOJTHSIEMbIX MU
GyHKIMHA.

Paboratot ¢
WILTIOCTPALHSAMHE
ydeOHHKa (CMBICIIOBOE
YTCHUE)

Ocobennoc | 13 [IpokapHoTEI. OnpenensroT NOHSTHS, MaBaThCPaBHUTEIBHYIO OcCMBICTHBAIOT Mopnens
TH 11 OyKapuOTHI. (hopMupyemsbie B x0z1€ XapPaKTEPUCTUKY P- onpenensiior CAUHYIO «Knerkay,
CTpOEHHUS AHa3poOBLI. W3y4EHUs TeMBI: [TPOKApPHOT C uentb paborer,, TIPHPOAHYIO IIpesent.exuus
KOPPEKTHPYIOT LEJIOCTHOCTh
KJIETOK Criopsl. «TIPOKApHOTHI», DyKapUOTaMH, BBIIEISS AR
9YKapUoT U UepThl CXO/ICTBA | «DYKapHOTHI», [MPU3HAKU T- asamusHpyoT
MIPOKAPHOT U pa3sIuyust «aHa3poOB», «CHOPBD). [MPUMHUTUBHOCTH MOy CHHbIE
KJIETOK XapakTepuzyoT [TPOKApPHOT MO 3HAHUA U
IPOKAPHOT U 0COOEHHOCTH CTPOEHHS CPaBHEHHIO C b depeHmpyroT
3YKapHOT. KJIETOK TIPOKAapHOT U BYKapHOTaMH. HIOITyCHHBIC
Jlabopamopnas syKkaproT. CpaBHUBAIOT SHAHIL.
- BBIPQXKAIOT CBOH
paboma 0COOEHHOCTH CTPOEHHUS
MBICIIN
PaccmarpuBaHue | KJIIETOK C LIENBIO K- BRICKA3BIBAIOT
KJIETOK OaKTepHil, | BBIABIECHMS CXOJCTBA U CBOIO TOUKY
pacTeHui u pasauuus 3peHus
KHUBOTHBIX MOJ
MHKPOCKOIIOM
O6o6maront| 18 OnpenesnsroT NOHSTHS, JlaBaTh ONpeeICHUE P:Vmetor Bei6uparor
um YPOK 11 C(bOpMHpOBaHHBIe B X0[€e TEPMHUHaM. Ha3seiBate OpraHu30BbIBATH LICJICBBIC U
W3 YqEHHS TEMBI. 0COOEHHOCTH BBITIOJHEHIE CMBICIIOBBIE
CTPOEHHS KJICTOK 3aJaHul YIUTENs CTaHOBKH B
OTtpabaThIBaOT yMEHUSA p . A i ’ y
JKHUBBIX OPI'aHH3MOB; aHaIN3UPOBATh CBOHX
bopmymuposars NEPEYUCIIATD UX pPEe3YyJIbTaThl CBOEH JICUCTBUSIX U
THIIOTE3BI, CBOICTBA M 3Ha4YCHHE | pabOoThHI Ha YpPOKeE. HOCTYIIKAX .
KOHCTPYUPOBATb, XapaKTepU30BaTh II: ¥meror
HPOBOJIUTE 0COOEHHOCTH BOCIIPOM3BOIUTH
JKCIIEPUMEHTHI, OIICHUBATH CTPOCHHUSA 1 MH(POPMALHIO 1O
(YHKIMOHUPOBaHHS NaMsTH, JaBaTh

TIOTY9EHHBIE Pe3yIbTaThl

orpe/ieNneHue
MOHSITUSIM,
CTPOUTH PEUEBbIC
BBICKA3bIBAHHUS,
YCTaHABIMBAThH
MIPUIHHHO-
CIICZICTBEHHBIC
CBSI3H.
K: Ymenue
pabortaTh B




TpyImax,

00CYXIIaTh
8 Accummsin | 20 AccuMunsnus. OnpenenstoT NOHATHS, JlaBaTh ONPENEICHUE P- mnanupytor u | Oco3HaBaTh Mogens
us u 11 JIMCCHMIISIIIHSL. dopMHpyeMbIe B X071€ TEpMHUHAM. MPOTHO3UPYIOT €/IMHCTBO U «Kierkay,
JICCHMIJIAIY MeTa6ommsm V3ydeHNUs TeMBI: [epeuncnste sTamns pe3ynbTar u LEJIOCTHOCTh [pesenrarms
- «ACCHMUTALISY, 9HEPreTUYECKOro BHOCSIT OKPY’KaIOIIEro
oOMeHa, OCHOBHEIE HEOo0X0/IMMBIE Mupa
Mertabonus3 «ITICCUMUITSLIHSD, HpoIecest JIOTOHEHIS.
M «META00MH3MY. MeTabonn3ma I1- HaxomIT U
OOcyxaroT B K1acce XapaKTepHU30BaTh oTOuparoT
npoOJIEeMHBIE BOIPOCHI, 0OMEH BElIeCTB U HEOOXO0IMMYIO
CBSI3aHHBIE C MIPOLIECCAMU HpEBpaIlCHHE MH(DOPMALIKIO 1
06MeHa BELLECTS B SHEPIHH. CTPYKTYPHPYIOT
OMOJIOrMYECKUX CHCTEMax ce.
K- BbICKa3bIBaIOT
CBOIO TOUKY
3peHust
9  Pmuepreruuec | 25 Henonnoe OnpenensfoT NOHTHS, OOBSICHITH P- muanupyror u | Oco3HaBaTh Monenb
Kkuii oomen B | 11 KHCIIOPOJIHOE (dopmupyembie B x071e B3aMMOCBSI3b HPOTHO3UPYIOT CAMHCTBO 1 «Knetka»,
KIIETKE (GepPMEHTATUBHOE | M3YUEHHUS TEMBI: ACCHUMUJISIIIAN 1 pesymbTat u LCIOCTHOCTD TIpesenTanus
pacIerieHue «HETIONHOE KUCIIOPOJHOE JHUCCHMMIIALIN, BHOCAT OKPYIKAIOMIEro
HEOOXOAUMBIE Mupa
TJIFOKO3BL. (epMeHTaTUBHOE obpazoBanne ATD B JTOTOTHEHHS.
I'ukonus. pacIleIUIeHHe TII0KO3b), | XoIe T1- HaxonsT u
[NomHoe «TIIMKOJIM3», «IIOJTHOE JHEPIreTHYECKOro OTOUpaKoT
KHCJIOpOJHOE KHUCJIOPOJIHOC oOMeHa B KJIETKE. HEOOXOIUMYIO
paclieruieHe pacuieruieHre TIII0KO3bl», | XapaKTepu3oBaTh MH(OPMALIHIO 1
[JIFOKO3BI. «KJIETOYHOE JIBIXaHHUEY. 0OMEH BEIIECTB U CprKTengpy}OT
Knerounoe XapaKkTepu3yloT OCHOBHBIE | IPEBpALICHUE K- BEICKA3BIBAIOT
JbIXaHUE 9Tambl YHEPTeTHIECKOT0 9HEPIUH KaK CBOIO TOUKY
oOMeHa B KIIETKax TIPOIIECCHI, 3peHHs
OpraHM3MOB. COCTAaBIISFOLINE
CpaBHHUBAIOT OCHOBY
9HEPTreTHYECKYIO KHU3HEIEATEITbHOCTH
3(h(HeKTHBHOCTH KIICTKH
TJIMKOJIM3a M KIIETOYHOT'O
JBIXaHUS
10 dortocuH 27 3HayeHne OnpenensroT MOHATHS, OOBACHATH CMBICT P: Ymers OCMBICIUBAIOT Tabmura»
T€3 U 11 ¢orocuHTE3A. (hopMupyemsbie B X071€ CBETOBOU U CaMOCTOATCIIPHO | NPUIHHBL dorocuHTE3,
XEMOCHH CseroBas (a3za W3Y4YEHUS TEMBbI: TEMHOBOH (a3 OOHApYHBATh M | pasHooOpasus
T3 ¢orocuHTE3A. «cBeroBas (aza ¢orocunTE32 bopumposars, fpoteccon
yueOHyI0 TIPOUCXOISIIINX
TemHoBas daza (hoTocuHTE3a», KTEMHOBAS npoGuemy, B JKUBBIX
¢orocuHTE3A. ¢a3za orocunresza, OLIPE/IENATh LeNb | OPraHM3Max

doTosm3 BOIEL

(((1)0TOJ'II/I3 BOJEBD»,

yaeOHOI




XeMocuHTE3.
XeMoTpodBI.
Hurpudurmpyto
e GaKTepun

«XEMOCHHTE3Y,
«xXeMOoTpodbI»,
CHUTPUDUIHPYIOLIHE
Gakrepum». PackpriBaoT
3Ha4YeHHe POTOCHHTE3A.
XapakTepu3yroT
TEMHOBYIO U CBETOBYIO
(a3br porocuHTE3a TIO
cXeMe, MPUBEICHHON B
y4eOHHKE.

CpaBHHMBAIOT IPOLIECCHI
(horocunTe3a U
XEMOCHHTE3a.

Pemarot pacuerHsle
MaTeMaTHUuYeCcKue 3a/1a4u,
OCHOBaHHbBIC Ha
(hakTHIECKOM
OHOIOTHYECKOM
MaTepuae

JIeATEILHOCTH.
‘YMeTh paborath 1Mo
TUTaHY, CBEPATH
CBOM JICHCTBUSA C
HENBI0 U, TIPH
HEOOXOIUMOCTH,
UCTIPABJIATH
OIIMOKHU
CaMOCTOSITEILHO.
I1. YMmeTb
aHAJIM3UPOBATh
coJiepKaHue
JIEMOHCTPAIIMOHHO
U TaOIHIBI U
PHUCYHKOB.

K: Ymetn
CaMOCTOSITEITBHO
OpraHMU30BbIBATH

yueOHOe
B3anUMOJIENiCTBHE

npu pabore B
rpymime (mape).
OOBbEKTHBHO
OLIEHMBATh paboTy
YJICHOB TPy

11

ABTOTpO
bl 1

TeTepoTpo

¢

02
12

ABTOTpOQBL
I'ereporpodsr.
dotorpodsr.
XeMoTpodsbl.
Campodursl.
ITapa3utsl.
T'onosoiinoe
MIUTaHUE

OnpenenstoT MOHATHS,
(dhopMupyemsbie B X071
U3Yy4CHUS TEMBIL:
«aBTOTPO(DBD»,
«TeTepoTPOPB»,
«PoTOTPOPB,
«XeMOTpO(ED,
«carnpoQuThD»,
«TIapasHTHI», «TOJI030HHOE
rmuTanne». CpaBHUBAIOT
OpPTaHU3MEI 10 CLIOCO0Y
MOTyYEeHHS TTUTATENbHBIX
BemiecTB. COCTaBIAIOT
cxemy «Kmaccngpuxanms
OpraHMU3MOB IO CIIOCO0Y
MTUTaHUS» C IPUBEICHIEM
KOHKPETHBIX TIPHMEPOB
(cMBICIIOBOE YTEHME)

JIaBaTh ONpeAeIeHne
tepmuHaMm. Ha3biBaTh
THITBI TUTAHUS
JKHUBBIX OPIaHH3MOB;
(ha3bl ¥ IPOTYKTHI
(hotocunTE3A;
TPYIIIBI
TeTepOTPOHBIX
OpraHH3MOB
XapaKTepH30BaTh
(ormMchIBaThH) OCOOCH-
HOCTH NHTAaHHS
aBTOTPO(HBIX U
TeTepOTPOPHBIX
OpraHU3MOB
(canpocuTos,
apa3uToB,
CUMOHOHTOB),
0cobeHHOCTH
nporeccoB (Goto- u
XEMOCHHTE3a.

P: Ymers
CaMOCTOSITENILHO
OOHAPYKHBATh U

(hopMupoBaTh
yaeOHYyI0
npobiemy,
OIIPENENATH LIeNb
yaeOHOI
JIEATEILHOCTH.
‘Y™MeTs paborath 1Mo
TUIaHY, CBEPSITh
CBOHU JEUCTBHUS C
LETBIO U, IPH
HEOOXOIHUMOCTH,
UCIIPABIIATh

OLINOKH
CaMOCTOSITEIIHHO.

I1. Ymetp
AHAIM3UPOBATh

cofiepKaHne
JIEMOHCTPAIMOHHO

OcMBICIHBAIOT
TPUYHHB
pa3HoobOpazus
THUIIOB IIUTaHUS
KIIETKH

Tabmuma»
dotocuHTE3N,
MIPE3EHT
«Tumsl
MMUTaHUS
KJIETOK)




[IprBoIMTH TPUMEPHI
pacTHTENBHBIX
OpraHH3MOB C

reTepoTpOPHBIM
THUIIOM ITUTaHWH,
OpraHU3MOB CO
CMEUIaHHBIM THUIIOM
TIUTaHMS.

H TaOIHIBI U
PHUCYHKOB.

K: Ymetp
CaMOCTOSTENBHO
OpraHU30BHIBATH

yueOHOe
B3aUMOJICHCTBHE

npu pabore B
rpymnre (mape).
OOBbEKTHBHO
OLIEHMBATh paboTy
YJICHOB TPYIII

12 Cunres 04 Cunre3 OenkoB B | OnpenenstoT MoHATHS, JlaBaTh OIpeJieNeHne P- Beigenstor n Oco3HaBaTh
GEJIKOB B 12 kierke. [eH. dopMHpyeMbIe B X071€ TepMHHaM. Ha3pIBaTh | OCO3HAIOT TO, YTO | €JUHCTBO U
KIIeTKe [eHeTHUYECKHi W3YYEHNS TEMbI: «TCH, aTarnbl OMOCHHTE3a yXkKe YCBOEHO, L[EJIOCTHOCTD Mopnens JJHK,
ko, Tpmrer. «CeHETHIeCKI: KO, Oenka (MecTo BHOCSIT OKPY>KaIoIIero IIpesn.
OCYIIECTBIICHHUS HEOOXO0/IMMBbIE MHpa «buocunres
Konos. (TPUILICT?, KKONOH», TPAHCKPHUIILIUH U jnononHenus. I1- Oernka»
Tpanckpumnims. «TPaHCKPUIILH», TpaHC/ISLMH) HCCIIELLYIOT,
AHTHKOIIOH. «QHTHKOIOHY, XapaKTEPU30BATh HaXOIAT U
Tpancusiuust. «TPAHCISILINN, (omMchIBaTH) oTOuparoT
IMonucoma «TIOJIMCOMAY. TpoLecc OHOCHHTE3a HEOOXOTHMYIO
XapakTepusyior 0EJKOB B KIIETKE. nHpopmanuro u
OOBACHATH POJIb CTPYKTYPHUPYIOT
IPOLIECCHI, CBA3aHHBIE C
TeHETHYECKOro KoJa, ee.
6uocuHTE30M OenKa B poITh
KJIETKE. K- ciymasor
OnuCchIBAIOT IMPOLECCHI YUHTENS, OTBEYAIOT
TPAHCKPHIILUN 1 Ha BOIIPOCHI
TPaHCIALUN TPUMEHSSA
TIPUHIIHTL
KOMIUIEMEHTAPHOCTH H
TeHEeTHYECKOro Koza
13 | Jdenenue 09 JKvznennsnit mukn | OnpenensioT HOHITHS, JlaBaTh ONpEJIEICHUE P- mnanupyroT u Oco3HaBaTh WHM, Gecena,
KJICTKH. 12 KJIIeTKU. MUTO3. q)opMpreMLIe B X0[€e TEPpMHUHAM. HaseiBaTh TIIPOTHO3UPYIOT €IUHCTBO U JICKIIUSL
Murto3 Unrepdasa. H3yYeHHs TEMBI: «MHTO3», haspt muTO3, pe3ynbTat 1 LIETOCTHOCTD
[Ipoda3a. «mHTepdazay, «podazay, OPTaHOWIB, BHOCAT OKpyKarormero
YYacTBYIOLIKE B HEO0O0XO0IMMBIE MHpa
Meradasa. «metadazay, «aHagaszay, JeICHHA KIETKH N —
Anacasza. «renodasar, XapaKTepU30BaTh I1- HaxomaT 1
Tenodasa. «peyITUKAIUsN, MEXaHHU3M JICIICHHS oTouparoT
Penymnmkarust. «XpOMAaTHIBI», KJIETKH; OTTHCHIBATh HEOOXO0IMMYIO
XpomaTHIbL. «LEHTPOMEPaA», «BEPETEHO HPOLECCEL, MH()OPMALIHIO 1
LenTpomepa. JICTICHUSD. TIpOMCXOJIALINC B CIPYKTYpHpYIOT
KaxJ10i n3 a3 ee.




Bepereno XapakTepusyroT muto3a. OOBSCHITH
JICJICHUs OMoNOrnIecKoe 3HaYeHUE Gronornyeckuit K- BbICKa3bIBaIOT
MHUTO34. CMBICIT MUTO32 CBOIO TOUKY
OnuchIBalOT OCHOBHBIE 3peHI
(hazer MuTO3A.
YcTaHaBIMBAOT
NPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXIY
MPOJOIKUTENEHOCTHIO
JIETICHUS] KIIETKU U
MPOJOIKUTENLHOCTBIO
OCTaJILHOT'O TIepruoa
JKM3HEHHOTO IIMKJIa KIIETKU
14 | O6obmaro | 11 3HATh TCPMHUHBI, P: Yyurhcs
mmit ypok | 12 Ha3bIBaTh OPTAaHOWABI | KOPPEKTHPOBATh | CAMOCTOSTEIBHO
KJICTKH, I'PYIIIBI 3HAaHUA U ONpeaAcCiIATb
XUMHNYCCKHUX 06’beKTI/IBHO ux 3HAYUMOCTDb
3JIEMEHTOB, OLICHUBATb. U3y4aeMoro,
BKJIIOYCHHBIX B I1: ymenue BO3MOXKHOCTb
XUMUYECKUI COCTaB 00001maTe 1 HCIIOJIB30BATh
KJIETOK; IIEPEUUCIIATh | CHCTEMaTU3UPOBAT CBOM 3HAHUS
THIIBI IUTAHKS; Pa3el | b 3HAHUA, IEaTh NP U3Y4CHUH
MHTO32 3aKIIFOYCHHS U JOpyrux
XapaKTepH30BaTh BBIBOIBI, CTPOUTH IpeIMETOB U
cTpoeHHe, QyHKIUH JIOTHYeCcKoe peIICHUH
Y XUMHYECKHI paccyxIeHue. OHOIOrHIECKIX
COCTaB KJIETOK 3amayq
(OakTepuii, rpudoB, K : orcrauBas
pacTeHui u CBOIO TOUKY
JKUBOTHBIX); 3peHws,
(oHepreTHYecKHid | MPUCITYIIHBATHCS K
TUTIACTHYCCKHI MHEHHIO IPYrHX
0OMEHBI); CYITHOCTb YUaIInXCs,
muro3a. [IpuBoauTh CIIPaBeIUINBO U
TPUMEpHI, KOPPEKTHO
TIOKa3bIBAOIINE OLICHUBAaTh PadoTy
B3aUMOCBSI3b OJHOKJTACCHUKOB U
CTpOoCHHS U ()yHKLIUH YBaXKUTEIBHO
KIIETOK OTHOCHUTBCS K
MHEHHIO IPYrHX
Opranu3MeHHbIH YpoBeHb - 13 qacoB
1 PazmHOoxe | 16 OOmas OmnpenensroT HOHATHS, 3HaTh TEPMUHBI, Oco3HaBaTh IIpesenr.
HIe 12 XapaKTEepHCTHKA dopMupyeMBIe B x011e MePEYNCIISITh BUABI P: Ymenue €/IMHCTBO U «becnonoe
OpTaHH3MO OPTaHH3MEHHOTO | M3YHEHHS TEMBI: Gecronoro u CaMOCTOSITETILHO LEJIOCTHOCTh | Pa3MHOXKEHUE»
TI0JIOBOTO O00HapYXHMBATh U OKPY’KAIOIIEro




B YPOBHSI. «pa3sMHOXKEHHUE Pa3sMHOXEHHS (hopmupoBaTh MUpa.
PazmuoxeHune OpTaHU3MOBY, «Oecrooe OpraHU3MOB, y4eOHyr0
OpraHU3MOB. Pa3sMHOXKEHHEN, Ha3bIBATH MYXCKHC 1 npobuemy, Beicrpansats
JKEHCKHE TIOJIOBBIE | ONPEAEISITh IENU |
Becnosoe «IIOYKOBAHMEY, «JICIEHUE pel e coOcTBEHHOE
rameThl 3aa4n yaeOHOU LIEIOCTHO®
pa3MHOXEHHE. TeNay, «CIopb», ONHCHIBATE NeATEBHOCTH, MHDOBOFIpEHIE.
[oukoBanwue. «BETETAaTUBHOE CYILLHOCT YMenue paborars
Henenue Tena Pa3MHOKEHHUEY, «II0JIOBOE Pa3MHOKEHHS 10 IUIaHY, CBEPATH
HaaBoe. Copsl. Pa3MHOMKEHHE», «TAMETEI», | OPraHU3MOB(OaKTEpH CBOU JEHCTBUS C
BereraTtusHOe «repMa(poaUTED), i, TpHOOB, pacTeHHI, HETIBIO U, TIpH
pa3MHOXKEHHE. «CEMEHHHKW, «IUIHUKI, KHBOTHBIX 1 neobxonuMocCTH,
YeJI0BEKa); UCTIPaBIIATh
[onosoe «CIIEPMAaTO30UIBI»,
. XapaKTepu30BaTh OLINOKH
PasMHOMKCHHC. (CIHICKICTKID. BUJIBI 6ECTIONOro 1 CaMOCTOSITEITHHO.
l'amerer. XapaKTepusyroT MIOJIOBOT'O IT:.. laBathb
'epmadpoauTs. OpraHM3MEeHHBIH YPOBEHb Pa3sMHOXKCHUS orpeeneHus
CeMEeHHHUKH. OpraHu3aluy )XKUBOTO, OpraHM3MOB. TEPpMUHAM. .
SINYHUKH. MPOLIECCh 6ECTONoro 1 Ocymectsaats gasnmaﬂ)
CPaBHHTEIBHYIO €CI10JI0€
CrniepMaTo30u/pl. | MOJOBOTO Pa3MHOXKEHUS, p Y
i XapaKTEePUCTUKY TOJIOBOE
HIIEKIIeTKH CPaBHHBAIOT HX.
1 p 6ecrionoro u pa3sMHOXXEHHE
OnmcbiBaioT crocodw! TI0JIOBOTO AHanu3MpoBaTh
BETE€TaTUBHOI'O Pa3sMHOXEHHUS, COJZIEpKaHHUE
Pa3sMHOKEHUS paCTCHHI. OOBSCHSTH JIEMOHCTPAIIMOHHO
HpI/IBOZ[ﬂT MIPUMEPBEI NpeuMyniecTBa u Ta6HI/I]_H)I u
OpraHU3MOB, PUCYHKOB
K: Ymenue
Pa3MHOXAIOMNXCA
5 CaMOCTOSITENTEHO
MIOJIOBBIM U OECIIONBIM OPTaHW30BHIBATS
IIyTeM yueOHOe
B3anUMOJIENICTBUE
pu padoTe B
TpyIe
Pa3Burne 18. Craguu pazputus | OnpenemnsroT MOHTHS, JIaBaTh ONpEJIEIECHUE P: Ymers ®opmupoBanue | Tabmuma
TI0JIOBBIX 12 TI0JIOBBIX KJIETOK. (I)OpMI/IpyeMLIC B XOI¢e TEPpMHUHAM. CaMOCTOATEIIBHO AaKTHBHOHU «Metio3»
KIETOK. TaMeToreHes. W3ydeHNs TEMBI: IlepeuncnsaTe ctamuu | OOHAPYKUBATh U JKU3HEHHOU [Ipesenr.
. raMeToreHesa, (opmupoBaTh TIO3HIINHU B
Metios. Ilepuon «TaMEeTOreHe3y, «IEePUO, N
0 cTamuu Meio3a yaeOHYI0 3aIuTe
IUIOIOTB Pa3MHOXCHUSI. Pa3MHOXEHUS, CIIEPHOJT npoGemy, OpHPOIEI
OpeHune Hepuon pocra. poCTa», «Ieproa XapaKTepU30BaTh OIIPEENATH LIeNb POAHOIO Kpasi.
[epron CO3pEBaHM», «MeH03 I», cTaaun yueOHOM
CO3pEBaHMUL. «Meno3 II)), raMeTorcHesa, JACATCIIBHOCTH. (DOpMI/IpoBaHI/Ie
Meiio3: meiio3 I U | «KOHBIOTAIUN, CYIHOCTE U CTalnun 9KOJOTMYECKOU
meiio3 11. «KpPOCCHHT OBEPY, Menosa, mporecca I1: lasats KYJIBTYpPBI
OILTOJIOTBOPCHHS; OIpeeIeHHS i
Konbroramus. «HATIPABHUTENbHbIE P ’ P HeobX0 Mot B
K BBIJIETISTH OTINYMS B TEpPMHHAM. COBPEMEHHOM
POCCHHTOBEp. TEINbIaY, nporeccax TepeuncrsTs Mpe.




HampaButenbHbIe | «OIUIOOTBOPEHHEY, (hopmupoBanus CIIOCOOBI Pacnioznanue
Tenblia. «3Ur0Ta», «HAPYKHOE MYKCKHX U JKCHCKHX Pa3MHOXKCHUSA B3aUMOOTHOILICH
OIUIOIOTBOPEHUE. | OIUIOXOTBOPEHHUEY, ramer. IIposoants Cpapuusats uii
3urora. (BHYIpeHHEe CPaBHHTEIILHYIO JKUBOTHBIX C 4eJI0BEYECKOT 0
XapaKTEpPUCTUKY Pa3NuYHBIMH obmrecTa u
Hapyxmuoe OHHOEIOTBOPGHHG»’ XPOMOCOMHOI'0 BU/IaMH OECIIONOro TIPUPOJIBI.
OIUIOZIOTBOPEHUE. | «ABOHHOE HaGopa DPa3MHOXKEHHS 1
Buytpennee OIIOJOTBOPEHHUEC Y COMATHU4YECKUX U JKUBOTHBIX C
OIJIOJIOTBOPECHUE. IIOKPBITOCEMEHHBIX ), IOJIOBBIX KIJICTOK, BHCIITHUM H
JBoitHoe «QHZIOCTIEPM. 00BSACHS 5 BHYTPCHHUM
OmIo0TROpEHHE | XapaKTepH3yIoT CTAHH OHOTOrN4ecKuii OIJIOZIOTBOPEHUEM.
CMBICIT 3THX Jloka3biBaTh
y Pa3BUTHSI MOJIOBBIX KIETOK .
o pazmnuuit IBOJIIOIIMOHHOE
MOKPBITOCEMEHHBI | U CTaJui Melo3a o COBEPIIEHCTBO
X. DHJ0CTIEpM cxemam. BHYTPEHHET0
CpaBHUBAIOT MUTO3 U OILTO/IOTBOPEHUS U
ME03. pasBuTHA
OOBICHSIIOT 3apo/iplia B
OHMOTOTHUECKYIO CYIIIHOCTh MATCPHHCKOM
OpraHusMe.
MHUTO32a U OTUIOJJOTBOPEHHUS AHATH3HPOBATS
conepxanne K :
OTCTauBasi CBOIO
TOYKY 3pEeHHS,
MPUCITYIINBATHCS K
MHEHHIO JPYrUx
yUaIuxcs,
CIpaBeNIUBO U
KOPPEKTHO
OLIEHUBATh pabotry
OJJTHOKJIACCHHUKOB
Wumusuny | 23. Onrorexes. OnpenensroT MOHATHS, JIaBaTh OINpEEICHUE P: Ymers Oco3HaBaTth HWHM, Oecena,
aJIbHOE 12 3M6pHOHaHBHBIﬁ (I)OpMI/IpyeMLIC B XOII€ TEPMHUHaM. CaMOCTOATECIIBHO CIUHCTBO U JICKIIUA
pasBuTHE Teprox W3ydeHNs TeMBI: [lepeuncnsats O0HAPYXHUBATh U LETIOCTHOCTh
TIEPHO/IBI (opmupoBaTh OKPY’KAaIOIIEr o
OpTraHu3MO OHTOTEHE3a «OHTOTEHE3Y,
. OHTOT'CHE3a, ITAIIBI yueOHYIO0 MHpa.
B. (amOpuorenes). «3MOpPHOHANBHBIA TIEPHOT OMOPHOHATBHOrO HpoGIemy,
buorenern [TocTaMOproHane | OHTOreHe3a pasBHTHs OIIPEEIATH LEIb BricTpansats
YecKHi HBII Ieproa (ambpmorenes)», XapaKTepU30BaTh yueOHOM COOCTBEHHOE
3aKOH OHTOr'€HE3a. «IOCTAMOPUOHATEHBIN ICPHOABI ACATCIBLHOCTH. LIEJIOCTHOE
[psmoe TIEPHO]] OHTOTCHE3ay, OHTOrCHE34, YmeTb paboTath 10 | vyupoBosspenme.
pa3BUTHE. «OpsIMO€ PAa3BUTHEY, TIpOLECCRL, TUTaHy, SBepﬂTb OnenuBaTh
Henpsimoe «HETIPSIMOE Pa3BUTHEY, TPOMEXOAATLIE B CBOM JICHCTBILT © KU3HCHHBIC
KaXJIOM M3 LETbIO U, TIPH CHTyaLHu ¢
pas3BuTHE. «3aKOH 3apOJIBIIIEBOTO TEpHOJIOB. HEOGXOTHMOCTH, TOUKH 3peHHA
buoreneTnueckuii | cXoncTBay, ITpoBOIHTH VICTIPABIIATH 6€30MACHOr0
3aKOH. 3aKOH «OmnoreHeTnIeCcKui CpaBHEHHE TIPSIMOTO OLINOKH

o0pasa KU3HU U




3apOABIIIEBOTO 3aKOH», «(HIOTCHE3. 1 HEMpPsIMOTO CaMOCTOSITETILHO COXpaHEHHs
CXOJZCTBA. XapaKTepH?’y}OT TIEPUOJIBI HOCT3M6pHOHaJILHOF IT: Paznuuats 310POBbs
buorenetnueckuii | onrorenesa. OnUCHBAOT O pasBHUTIT KHBOTHBIX €
3aKkoH. @uiorene3 | 0COOEHHOCTH OHTOreHE3a OpratHsma. DasBHTHEM ¢
DopMyIHPOBATH Meramopdo3om u
Ha MPUMEPE pasIITHbIX OMOreHeTHYCCK U 0e3 metamopdo3sa.
pymni OpraHu3sMOB. 3aKOH, TTOSICHSIS €T0 OOBICHATD
OObsACHAIOT 3Ha4YeHHe OMOJIOTNIECKYIO
OMOIOTNYECKYIO CYITHOCTh poitb
OHMOTreHEeTHYECKOro 3aKOHa. MeTamop(o3oB B
V CTAHABITHBAIOT ’KU3HH )KUBOTHBIX
CpaBHUBATH
NPHYUHHO-CIICICTBCHHbIC
pas3BHUTHE C
CBSI3U Ha IIpUMepe Metamopho3oM i
JKHBOTHBIX C MPSAMBIM H 6e3 MeTamopdo3a.
HEINPSAMBIM pa3BUTHUEM K: Ymers
CaMOCTOSITENILHO
OpraHM30BbIBATH
yueOHOe
B3aMOJICHCTBHE
npu pabore B
rpymime (mape).
YMeTh 00bEKTHBHO
OLIEHMBATh paboTy
YJICHOB I'PYIIIIBL.
O6o06maromny| 25. OnpenesnsroT NOHSTHS, JlaBaTh ONpeeICHUE P:Vmetor Bei6uparor
um YPOK 12 C(bOpMHpOBaHHBIe B XO0Ie TEpMHUHAM. Ha3zeiBate OpPTaHNU30BbIBATH IICJICBBIC U
W3YHEHHUS TEMBL. CIIOCOOBI BBITIOJTHEHIE CMBICIIOBBIE
P —— Pa3MHOXKEHUS J)KUBBIX | 3aJaHU{ YUHTEIS, YCTaHOBKH B
p yM .
OpraHH3MOB; aHaIN3UPOBATh CBOHX
bopmymuposars NEPEYUCIIATD UX pEe3YyJIbTaThl CBOEH JICUCTBUSIX U
THIIOTE3EL, CBOICTBa ¥ 3Ha4YEeHHE | pPabOTHI Ha YPOKE. MOCTYTIKAX .
KOHCTPYHpPOBATh, XapaKTepU30BaTh II: YmeroT
TIPOBOIUTH 0COOEHHOCTH BOCIPOU3BOIUTH
9KCTIEPUMEHTHI, OLICHUBATh CTpPOCHHSA 1 MH(OPMALHIO 110
(YHKIMOHUPOBaHHS NaMsTH, JaBaTh

TIOTY9EHHBIE Pe3yIbTaThl

orpe/ieneHue
MOHSITUSIM,
CTPOUTH PEUEBbIC
BBICKA3bIBAHHUS,
YCTaHABIMBAThH
MIPUIHHHO-
CIIeZICTBEHHBIC
CBSI3H.
K: Ymenue
pabortaTh B




TpyImax,

00CYXIIaTh
3axonomepno| 13. 3akoHoMepHOCTH | Onpenenstor NOHATHS, JIaBaTh ONpeJIEIeHNE P- mnanupytoru | Yyarcs WHM, Gecena,
cTH 01 HacJIeJOBaHUs (bopMupyeMbIe B X0/1€ TEpMHUHAM MPOTHO3UPYIOT OCMBICITUBATh JIeKIUs
HAC/ICIOBAHH TPH3HAKOB, V3ydeHNUs TeMBI: XapaKTepHU30BaTh pe3ynbTar u 3HATUMOCTD
sl IPU3HAKOB, YCTaHOBJICHHBIE «THOPUIONIOT MYECKUH TPEAIMET H3YACHHA BHOCAT JIAHHOU TEMBI,
TEHETHKH, HEOo0X0/IMMBIE yuarcst
YCTaHOBJICHH I'. Mennenem. METOJ1», «YUCTHIC JINHUNY, FeHETHUCCKHE P — HCIONB30BATE
bIC Mouorubpuanoe | «MOHOTHOpHIHbIE TEPMHHBI, CHMBOIBI, I1- naxonar u CBOU B3IJISIbI
I[". Mennenem, CKpELIMBaHUE. CKpELIMBAHUSY, MIOHSATUS; OTOHMpAIOT JITISL pELICHUS
Monorubpun LluTonorudeckue | «aulenbHbIE TEHED, PAacKpBIBATh CYTh HEo0X0AUMYIO npobieM u
HOE OCHOBEI «OMO3HT'OTHEIE M THOPHI0JIOrNIECKOTr0 nHpopmanuro n W3BJICYCHUS
CKpelIMBaHue 3aKOHOMEPHOCTEW | TeTepO3UrOoTHHIE MeToza, €yTh CIPYKTYPUPYIOT | HUSHCHHEIX
HacJeI0BaHUs OpTaHu3MbD», fpasuiia ee- YporKoB
enMHO00pa3us K- BBICKa3BIBAIOT
TipH «NOMHHAHTHBIC 1 THOPHJIOB TIEPBOTO CBOIO TOUKY Y 10BIETBOPSIOT
MOHOTHOPHTHOM peLEeCCUBHBIE IPU3HAKIY, TIOKONEHHS, CyTh 3peHus NOTPeGHOCTH B
CKpEeI[BaHUH. «pacuierieHne», «3aKOH 3aKOHA YHCTOTBI CIpaBeUINBOM
['mOpunonoruyec | YUCTOTHI FaMET». raMeT; OICHUBAHNH
KU METO.I. XapaKkTepu3yroT CYITHOCT dopmymuposats cBoeii paboTeI 1
Yuctele TUHUN. THOPHUI0JIOT 1IECKOTO TpaBIIo paborst
paclieneHusI. OJJHOKJIACCHUKOB
Monorubpunssie | MeTona.
JlaBath
CKpEILBAHUSL. OnuchIBaIOT OMBITHI, LIMTONOTHYECKOe
AunenbHbIe TeHBL. | poBoanMele I.MeHnnenem 00OCHOBaHUE
I'omo3urorHsie 1 | MO MOHOTHMOPUIHOMY 3aKOHOMEPHOCTSIM
TeTEPO3UTOTHBIE CKPEILMBAHHUIO. HaclIeI0BaHNA IIpH
OpraHM3MBbL. COCTaBJIAIOT CXEMBI MOHOrHOPHAHOM
JloMuHaHTHBIE U ckpermBanusi. OOBICHIIOT
pelieccuBHbIE IIUTOJIOT NIECKHE OCHOBBI
TIPU3HAKHU. 3aKOHOMEPHOCTEMN
Pacmennenmue. HacJeJ0BaHMSA IPU3HAKOB
3aKOH YHUCTOTHI TIPY MOHOTHOPHITHOM
ramer. CKpEIIBAHUH.
Ilpaxmuueckas Pemarot 3agaun Ha
paboma MOHOTHOPHUITHOE
Pemenne CKpEILMBaHUE
TEHETHYECKUX
3a/1a4 Ha
MOHOTHOpHUIHOE
CKpeIBaHNE
Henomnoe | 15. Henonnoe OmnpenensroT HOHATHS, JlaBaTh OIPENEICHUE P- nnanupyrot u Vwuarcs WHM, Gecena,
nomunupo | 01 JOMHUHHUpOBaHHE. | (OpPMHUpPYyEMBIE B X0JIe TEPMHUHAM HPOTHO3UPYIOT OCMBICTTMBATH JICKIHA,
— TeHOTHII i W3yHeHHS TEMBI: XapaKTepHU30BaTh pe3ysbTar u 3HAYNMOCTh MIPaKTHKYM




'enorun n ¢deroTHI. «HEMOITHOE 3aKOHBI BHOCSIT JITAaHHOH TEMBI,
(l)eHOTI/IH. AHaHI/I3I/IpyI0mee JIOMUHUPOBAHUEY, HaCJICACTBCHHOCTH. H€06XOﬂI/IMBI€ ydatcs
Amnanuzup CKpEIMBAHKE. «TEHOTHI», «(EHOTHID, ObwsicuaTs AOTIOTHCHHA. HUCIOJIB30BATE
B3aMMOCBSI3b I1- HaxozmAar u CBOM B3TJISIIBI
yromee Ipakmuueckas «aHaJIM3UpyoLIee
6 TeHOTHIIA 1 oTouparoT JUISL PeIICHNUS
CKpeluBan pavoma CKpCLMBAHNC. (heHOTHTIIYECKNX HEOOXO0IMMYIO npoOIieM u
ue Pemenne XapaKTepu3yrOT CYLIHOCTb MIPU3HAKOB nHpopmanuro n H3BIICUEHUS
TCHCTUYCCKUX AHAJIM3UPYIOLICTO OpPraHu3MoB, CTPYKTYPHUPYIOT JKU3HEHHBIX
3a/a4 Ha CKpEIIUBaHUSL. MIPaKTUYECKOe ee. YPOKOB
HaclleZIoBaHNe CocCTaBIAIOT CXEMBI SHA1CHNE K- BrICKa3bIBAtOT
MPU3HAKOB MIPH cKpemmBanHs. Pemmaror MPUMEHEHHUS] METO/1a CBOIO TOUKY VY 10BNETBOPSIOT
aHAIM3HPYIOLIETO 3peHust MOTPEOHOCTH B
HETIOJIHOM 3a/lauy Ha HacJeJOBaHUE
CKpEIIUBaHUSL. CIpaBEIJIUBOM
JOMHHUPOBAaHUN | TIPU3HAKOB NP HEMOIHOM PemmaTs 3aa4 Ha OLlCHHBAHHAHY
AOMHUHHMPOBAHUH HETIOJIHOE CBOEi paboThI 1
JIOMUHHPOBAHHUE U padoThI
aHAIM3HUpPYIOLIee OJJHOKJIACCHUKO
CKpelIMBaHNe B
Hurudpun | 20. JurubpunHoe OnpenenstoT MOHATHS, JlaBaTh OIpeJieNeHne P- mnanupyroT u VYyarcs KV, rpymm.
HOE 01 CKpEIIMBaHUE. (opMupyemsbie B X071e TepMUHaM [IPOrHO3UPYIOT OCMBICINBATD
CKpeLHBaH 3aKoH W3YHCHHS TEMBI: XapaKTepHU30BaTh pe3ynbTar u 3HaYUMOCTD
3aKOHBI BHOCSIT JITAaHHOH TEMBI,
ue. 3aKoH HE3aBUCHUMOTO «IUTUOPHUIIHOE
HAacJIeJCTBEHHOCTH. HEO00XO0MMBbIe yuarcst
HE3aBUCUM Hacle10BaHusA CKpEILUBAHUE», «3aKOH PacKpBIBaTh JTOTOTHEHHS. HCITONB30BAT
oro MIPU3HAKOB. HE3aBUCHMOI'0 CYIITHOCTh 3aKOHa I1- HaxomAT U CBOM B3IUISIIBI
HacJjieoBa HOHI/IFI/I6pI/IIlHOG HaclIeaoBaHUA HE3aBHCHUMOT'O 0T6I/Ipa}OT 1S pELICHUS
HUS CKpeIlBAHUE. MPU3HAKOBY, HacJIeN0BaHusA HEOOXOAUMYIO npoOieM u
HPU3HAKOB Pemerka «TOMUTHOpUITHOE IIPH3HAKOB. HH(OPMALIHIO I H3BIICICHAA
enmera. CKPEIMBAHIE, «PEIIETKA PemaTb63a;1aqH Ha CTPYKTYPHUPYIOT JKU3HEHHBIX
JUTHOpUIHOE ee. OKOB
Ilpaxmuueckas IIennera». p M
y CKpEIBAHUE. K- BbICKa3bIBarOT
pavoma HlatoT XapaKTepUCTHKY 1 XapakTepu3oBaTh CBOIO TOUKY YV 10BIETBOPSIOT
Pemenne 00BACHSIOT CYIIHOCTbH BUJIBI 3peHus HOTpe6HOCTI> B
TEHETUYECKUX 3aKOHA HE3aBUCHMOTO B3aUMOJEHCTBHA CIpaBeINBOM
3aJ1a4 Ha HacCJIEA0BaHUs IIPU3HAKOB. AJICJIPHBIX T'CHOB OLICHUBAHUHI
IUTHOPUIHOE COCTaBISIOT CXEMBI cBoeH 18360“’1 1
a00TBHI
CKpeIBaHUE CKpEIIMBAHMUS U PEIICTKH p
OJJHOKJIACCHUKO
Ilennera. B
Pemarot 3agaun Ha
JTUTHOPHUITHOE
CKpeIBaHNE
I'eneTnka 22. I'enetuka moma. Ormpenensor NOHATHS, JlaBaTh ONpeJENeHNE P- mnanupyroT n VYuarca WHM, Gecena,
I10J1a. 01 HacnenoBanue (hopMupyemsbIe B X071€ TEPMHUHAM HPOTHO3UPYIOT OCMBICIMBATbL | JICKIIHA
Clemmienn TPH3HAKOB, W3ydeHHS TEMBI: XapaKTepHU30BaTh pe3ynbTar u SHAYUMOCTE KV, rpynm.
CYIIIHOCTbH 3aKOHa BHOCSIT JITAaHHOM TeMBbI, | paborta
o€ C IOJIOM CLICTUICHHBIX C «ayTOCOMBI», ITOJIOBBIE
T. MopraHna. HEO0OXO0/IMMBIE ydarcs




HACIIeZI0Ba TTOJIOM. XPOMOCOMBD», OOBSCHAITH JTOTIOTTHCHUSI. HCIIOJIE30BATh
HUE AYTOCOMBI. «TOMOTaMETHBIN 10, MEXaHU3M 1I- HaxoziT 1 CBOU B3IJIANBL
TTonosrre «TeTepOraMeTHbIN mom», CHOCILICHHOTr O OTOHMparoT JIISL PELICHUS
XPOMOCOMEL «CLLCIIICHME TeHa C HaCJIeIOBaHUs HEOOXOTUMYIO mpo0IeM u
. MIPU3HAKOB, Ha3HIBATh HHPOPMAIIUIO U H3BIICUCHHUS
FOMoraMeTHHH“H TIOTIOM». €ro MPUYUHBI CTPYKTYPHPYIOT JKU3HEHHBIX
rereporaMeTHeI | JaroT XapaKTepUCTHKY U (KOHBIOTALS, ce. YPOKOB
non. Cuemnnenne OOBSCHSIOT epPEKPeCT K- BBICKa3bIBAIOT
T'eHa C TIOJIOM. 3aKOHOMEPHOCTH XpOMOCOM), oOparuas CBOIO TOUKY Y 10BNETBOPSIOT
IIpaxmuyeckas HacJIe0BaHuUs IPHU3HAKOB, BHUMaHHIC Ha SpeHHA noTpedHoCTH B
paboma CLIETUIEHHBIX € TIOMIOM. Ouonoruieckoe CIpaBeINBOM
3HAauYCHHE TIEPeKpecTa | P- mIaHUpYIOT M | OLICHUBAHHHU
Pemenue COoCTaBIISIFOT CXEMBI N
XpOMOCOM MPOrHO3UPYIOT CcBOEi paboThI 1
TCHETHYCCKHIX CKpCIUMBAHIS. J1aBaTh ONpesIeeHIe pe3ynbTar u paGoThI
3aJa4 Ha VY cTaHaBnuBaoT tepmuHaMm. Ha3biBaTh BHOCSIT OJIHOKJIACCHUKOB
Hacje0BaHue MPUYUHHO-CIIEICTBEHHBIC TPYIITEI XPOMOCOM HEO0XOIUMBIC Yyuthcs
IIPU3HAKOB, CBSI3U Ha IpuUMepe XapaKTepru3oBaThb JOITIOJIHCHUS. CaMOCTOSTCIIbBHO
CIIETUIEHHBIX ¢ 3aBHCHMOCTH Pa3BUTHS TPYIIIBI XPOMOCOM I1- nHaxomdr u BBIOMPATH CTHIIb
HOJIOM [Ho/13 0COGH OT ce (ayrocomsl 1 oTouparoT padoThl,
TIOJIOBBIE HEOOXO0/IUMYIO OIpeeNATh
XpOMOCOMHOTO Habopa. XPOMOCOMBI); nHpopmanuro u 3HaYUMOCTb
Pewator 3anaun na MEXaHU3M CTPYKTYPHPYIOT U3y4aeMoro,
HacJICAOBAHUC TIPU3HAKOB, HacCJICJOBaHUS ee. BO3MOXHOCTbH
CIICTIIICHHBIX C MTOJIOM MIPU3HAKOB, K- BbICKa3bIBaIOT HCIIOJIb30BaTh
CIICTIJICHHBIX C CBOIO TOUKY CBOU 3HAHUS
nosnoM. IIpuBoauTh 3peHUs MIPU U3yICHUU
MIPUMEPHI IPH3HAKOB, JIPYTUX
CIICTIIICHHBIX C MIPEIMETOB U
nonoM. Pemate pelieHuu
3a/1a4y Ha OHOJIOTMUECKUX
CIICTITICHHOE C TIOJIOM 3amaq
HaCIICIOBaHHE
O6o06maromny| 27. OnpenensroT MOHATHS, JlaBaTh ONpEJIEICHUE P:Ymeror Bribupator
un YPOK 01 C(I)OpMI/IpOBaHHLIe B XOI€ TEpPMHUHaM. Ha3seiBate OpraHu30BbIBATH TICJIICBBIC U
V3yHeHNs TEMBL. cnoco?m BBITIOTHEHHE CMBICIIOBBIE
OrpaGaTeiBaior ymenns B3aMMOJICHCTBUS 3a/IaHIH YIUTEIIA, YCTaHOBKH B
TEHOB; TICPEUNCIIATH aHAIM3UPOBATh CBOHX
bopmymiposars UX CBOMCTBA U pPe3YNbTaThl CBOEH JICUCTBUSIX U
THIIOTE3EL, 3HAYCHHE paboThI Ha ypOKe. MOCTYTIKAX .
KOHCTPYHpPOBATh, XapaKTepru30BaTh II: YmeroT
TIPOBOTUTH 0co0eHHOCTH BOCIIPOM3BOJIUTH
OKCIIEPUMEHTBI, OUEHUBATh CTPOCHUS 1 MH(OPMALHIO 110
(hYHKIIMOHUPOBAHUS MaMSTH, JaBaTh

TNOITYUCHHBIC PE3YIIbTAThI

OIMpCaACICHUC
IIOHATHAM,
CTPOUTH PCUCBLIC
BbICKAa3bIBaAHUA,




YCTaHaBJIMBATb

NPHYHHHO-
CIIC/ICTBEHHBIE
CBSI3U.
K: Ymenue
pabotath B
rpymmnax,
00CYXIIaTh

10 | 3axonomep | 29. 3akoHomepHOCTH | OTpeaenstoT MOHATHSA, JlaBaTh ONpe/eNieHne Pezynamuenvie Yuutbcs WHM, Gecena,
HOCTH 01 HW3MEHYHUBOCTH: (hopMupyemsbie B x071€ TepMHUHaM 714 [IpU3HABATH JICKIHA
H3MEHUHBO MOMGbUKAIMOHHA | H3YqeHHS TEMBI: XapaKTepU3OBAaTE CaMOCTOATENIFHO | TPOTHBOPEYUBO

CBOICTBA JKUBBIX OOHapy>KUBaTh U CTb U
CTH: s U3MEHYHBOCTb. | «U3MEHYHBOCTDY,
M OpraHM3MOB: (hopmynrpoBaTh He3aBEPILIEHHOC
MonupHuKa O UKAIHH. «MOTM(HUKALTHID, HACJIEICTBEHHOCTDb U npoOsieMy B Th CBOUX
LIMOHHAS Hopwma peakiuu. | «MoaudukanyuoHHas M3MEHUUBOCTD; KIACCHOM B B3IJISIOB HA
HU3MCHYUBO HpaKmuleKa}l HN3MCHUYMBOCTB», «HOPMa 00BSICHATD I/IH}IHBI/I}IyaHbHOﬁ MHD,
cte. Hopma paboma peaKium. BO3JIEICTBUE yueOHOM BO3MO>XHOCTh
peakiuu BLISBICHHE XapakTepusyoT TEHOTHIIA M YCIIOBHI JIeSTEIbHOCTH. UX U3MEHEHHUS.
WU3MEHYHBOCTH 3aKOHOMEPHOCTH Cpe/bl Ha Hosnasamenvisie
. (hopmMupoBaHue YviIT.
OpraHu3MOB MoAN(UKAIMOHHOM
(enoruna [pencraBnsth
U3MEHUYHBOCTH HH(OPMALIHIO B
OpraHu3MOB. BUJE KOHCIIEKTOB,
[IpuBOAAT MpUMEPEI Tabnui, cxeMm,
MOIM(UKATHOHHOM rpadHKOB.
V3MEHYMBOCTH U AHaJM3MpoBaT
. b, CABHUBATh
MPOSIBJICHUH HOPMBI i '
KiaccuUIMpoOBaT
€aKILHH.
peakit b ¥ 0000111aTH
YcTaHaBIMBaOT HOBSITHSL
NPUYMHHO-CIICICTBCHHbIE
CBSI3H Ha IIpUMepe Kommynuxamuenvl
OpTaHM3MOB C IMIMPOKOH 1 e YVII.
Y3KOH HOPMOM peakiuu.
OtcrauBas
Beinonustor
5 CBOIO TOYKY
MPaKTHYECKYIO paboTy 1o 3peHHsL, TPHBOMIHTS
BBISIBIICHUIO apryMeHTSI,
U3MEHYMBOCTH Y NOATBEPIKIAST UX
OpPTaHNU3MOB (hakTamn.

11 | 3akonomep | 03. 3akoHOMepHOCTH | OTpenensioT MOHATHA, Ha3bIBATh BUBI P- nnanupyrot u VYuarcs KV, rpynm.
HOCTHU 02 M3MEHYHUBOCTH: (hopMupyemsbIe B X071€ B3aMMOJCHCTBUA IPOTHO3UPYIOT OCMBICINBATD pabora
M3MEHYHBO MyTalMOHHAs M3yYEHUs TEMBL: «reHHple | HCAVICIBHBIX ICHOB | PESYIbTAT U 3Ha4YUMOCTD

XapaKTepHU30BaATh BHOCSIT JITAHHOM TEMBI,




CTH: HN3MEHYUBOCTD. MyTalum», «XpOMOCOMHBIE 3aKOHBI HE00X0/IMMBIe y4arcst
MYTAIlHOH IIpuunHEL MYTAIII), «TeHOMHbIE HACJIEJCTBEHHOCTH, | JIOIOJHEHHSI. UCIIOIb30BaTh
Hast MyTarii. MYTALIHY, «YTpaTay, BIIBL I1- HaxozmAar u CBOM B3TJISIIBI
— Tenmbre, ey, B3aNMOJICHCTBHA oTOMparoT JUTSL peIIeHNS
HeaJIeNbHBIX TeHOB. | HEOOXOIUMYIO npoOiieM u
crb XpOMOCOMHBIC 1 CHAYITAKANHD, Pematp 3a1aun Ha | uH(OPMALUIO U W3BJICYCHUS
TCHOMHBIC «HHBEPCHA», «CHHIPOM B3aUMOJICICTBHS CTPYKTYPHUPYIOT KU3HEHHBIX
MyTanuu. YTparta. | JlayHa», «IIOTHILIONIHS, HeaJJIeIbHBIX TEHOB | €e. YPOKOB
Henenus. «KOJIXMIIMHY, JaBath onpeneneHue | K- BhICKa3bIBaIOT Yuurbces
Hymnukanust. «MyTareHHbIE BEIIECTBAY. TCpMUHAM. Ha3H:33TL CBOIO TOYKY CaMOCTOSITEJILHO
WuBepcusi. XapakTepuzyoT BIABL MyTaLlH, SPCHHA BBIOMpATh CTUIIb
(akTopsl, criocoonbie P. CaMOCTOSTENBHO
Cungpom JlayHa. | 3aKOHOMEPHOCTH paboTHI,
8 BBI3BATh YBEJIMYEHUE OCO3HABATH MPUYMHBI
[onumonawus. MYTallMOHHOM 4ACTOTHI MyTamuii  [cBOETO yerexa | OMPEASTATE
Komxumwms. WU3MEHYHBOCTH Heycriexa 1 HaxofuTp| 3HAYHMOCTb
Myrarennsie OpraHHU3MOB. XapaKTepu30BaTh CIIOCOOBI BBIXOA U3 | U3y4aeMoro,
BEIIICCTBA IIpuBoasaT npumepsl hopMbI CUTYyalluK HCYCIICXa. | BO3MOXXHOCTh
MyTalyil y OpraHu3MoB. M3MEHYMBOCTH; Paborast o MCIIOJB30BATh
CpaBHHBa}OT BBIJICIISATH OCHOBHBIE [IPEATIOKCHHOMY CBOU 3HAHHUA TIpU
CaMOCTOSITEIILHO
MOIUGHKALNY U MyTALMH. | Pa3iuuusi MEKILY COCTABIICHHOMY U3Y4CHHUHU APYIUX
OO0cyx1atoT NpoodIeMBbI MoAU(PUKALUSIMH U [1aHy, KCronb3oBaTp | MPEAMCTOB.
U3MEHYUBOCTH MYTallUsAMH; HapsIAy C OCHOBHBIMH
OpraHu3MoB NCPECUMCIIATE BUIBI 1 NOIOJHHUTC/IbHBIC
MyTaiii, hakropel, CPEACTBA (CIPAaBOYHAs
criocoGHbIE BhI3BaTh [ 11oPATYPa,
KOMITBIOTED).
YBGHI/I‘IGVHI/IG 4acToThl | OCyIECTRIATS
MyTalHu. TOrI4ecKyo
OO00CHOBBIBATH oIIEpaIIIo
OHOJIOTHYECKYIO YCTaHOBJICHUS
poJIb MyTEl].[PIfI. OTHOHleHPIfI;
IIpuBonuThe IpUMeEpHI
W3MCHIHBOCTH, K. Yuurbcs KpuTHUHO
OTHOCHTHCS K CBOEMY
HACTEACTBEHHOCTH H | v ¢
MPHUCTIOCOOIEHHOCTH TOCTOMHCTBOM
pacTeHuii 1 MpU3HABaTh
JKUBOTHBIX K Cpe/iec  [DIIMOOYHOCTH CBOETO
OOUTAHUS MHEHUS (eCIId OHO
TaKOBO) U
KOPPEKTHPOBATh €TO
12 OcnoBupeie | 05. Cenexuusi. OnpenensroT MOHATHS, MaBaTh ONpENEICHHE P: OcmeicuBaror | MHM, Gecena,
METOIbI 02 'uGpuaM3aImsL. dopMupyeMbIe B X071€ repmuHaM. Ha3biBath KOPPEKTHPOBAThH TIPUYNHBI JIeKIus
CEJIEKIINH MaccoBblit 0TOOp. | M3Y4EHUS TEMBI: HEHTPEL SHaHWA 1 MHOroo6pasus




pacTeHuii,
JKUBOTHBIX
u
MHUKpOOpra
HU3MOB

WNHuBuayanbHbI
it or6op. Yncrsie
JIUHUH.
BruskoponcTBeHH
0€ CKpeIINBaHuUE.
T'ereposuc.
MexBuoBas
THOpUIU3aIIHSI.
HckyccTBeHHBIN
MyTareHes.
buorexHomnorus.
AHTHOMOTUKH

«CJEKIIHD,
«TUOPUITU3AIIS»,
«MacCOBEI 0TOOPY,
«WHIAUBHUIYaITbHBINA
0TOOP», KIHUCTHIC THHAW,
«ONHM3KOPOICTBEHHOE
CKpPEIIMBAHUCY,
«TETEPO3HCY,
«MEKBUIOBAs

THOPH U3,
«UCKYCCTBEHHBIM
MyTarecHes»,
«OUOTEXHOJIOTHS»,
«aHTUOMOTUKI.
XapaKkTepu3yroT METO/IbI
CEJICKITMOHHOM paboThI.
CpaBHMBAIOT MacCOBBIN U
WHJUBUAYaIBHBIA 0TOOP.
[oToBsT cooOuIeHNSs K
YPOKY-CEeMUHapy
«Cenexmust Ha ciyxoe
YeIOBEKa»

[IPOMCXOXKTCHUS
KYJIBTYPHBIX PacTeHHH

XapaKTePU30BaTh
BaIauy U IICHTPOB
[TPOUCXOXKICHUS
KYJIBTYPHBIX PAaCTCHHM C
MECTaMH PaCIOIOKECHUS
BHa4YE€HHNEOOOCHOBBLIBATH
COBIIaICHHE BEITUKUX
TPEBHUX ITUBILTH3AIHIA;
[IPUBOIUTE TIPUMEPHI
MICIIOIb30BaHUS
YICHBIMHU B
CeJICKIIMOHHOM paboTe
BaKOHA
FTOMOJIOTHYCCKHUX pH}IOB
HacJIeJICTBEHHOM
N3MCHUYHUBOCTHU

maBaTh OMPEICIICHHIE
repmunaMm. Ha3biBaTh
OCHOBHBIE METObI
CEJIEKLIMM; BUIBI
rUOpUIU3aIU
XapaKTepHU30BaTh
ODCHOBHBIE METOIbI
CEeJIEKLIMH, BHIBI
FUOpUIU3alINY, SBIICHHE
rerepo3uca; 3HaTh
METOIHKY,
[TO3BOJISFOIIYTO
[IPEOIONIETh
CTEepUIIBHOCTD
MEXBHIOBBIX
MEKPOJIOBBIX )
ruopunos. [IpuBonuTh
[IPAMEPHI
CeIEKIIMOHHBIX paboT

00BEKTUBHO UX

OIICHUBATH.
: YMEHHE
paborats c

TEKCTOM, BBIIIEISITD
B HEM [JIaBHOE,
AHanu3upoBars,
CpaBHHBATh,
KiaccuuIpoBaT
b H 0000maTh
TIOHSITHSL.

K: orcrausaror
CBOIO TOYKY
3peHus, TMPUBOIST
apryMeHThl, YMeTb

BSFJ’[S{HyTI) Ha
CUTYyallUl0 C HHOU
TMO3UIUU "
JIOTOBapUBaThCS C
JIIObMU HWHBIX
TTO3UIIHM.
OrcrauBas

CBOIO TOUKY
3pEHUs], IPUBOJUTH
apryMEHTHI,

MOATBEpXKIast X
(hakTamu.
IP: KOppeKkTUpOBaThH

MX OLICHUBATH.

I1.. HaBaTh
OIIpEe/ICIICHIE
MOHATHSIM Ha OCHOBE
M3y9IEHHOTO Ha
[Pa3ITIIHBIX
mpeaMeTax yaeOHOro
MaTepuaa;
[TpeoOpazoBEIBaTH
MH(pOpMAITHIO W3

st ce0st popmy
(buKcanuu u
[peICTaBICHHS
MH(OPMALTIH.

BHAHHUSI U OOBEKTHUBH(

OZIHOTO BUJIA B IPYroil
1 BBIOMPATH yIOOHYIO

JKUBOTHOT'O
Mupa




K: orcrauBaror
CBOIO TOYKY 3PCHUS,
MPUBOJIST apTyMEHTEHI,
VYMeTh B3TIISHYTH Ha
CUTYalUIO C HHON
[TO3UIIUN U
TOrOBapUBAaTHCS C
ITFOJIEMM MHBIX
[TO3ULINH.
OTcranBas CBOIO
TOYKY 3PCHUS,
PUBOIUTH
APTYMCHTEI,
MOATBEPKIAsT UX
(baxTamMu

13

(O606aromu
1 ypOK-
CeMHHApP

ITo Teme
«Cenexuusi»

10
02

Cenexuus Ha
ciyx0e yenoBeka

BeicTynator ¢
COOOIIIEHUSMU,
00CY)K/IaI0T COOOIIEHHS C
OJTHOKJIACCHUKAMU U
YUHUTENAMHU

JlaBaTh ONpenenecHe
tepMuHaMm. Ha3biBath
CITOCOOBI CENEKIINN
OpPraHu3MOB,
Hepe‘{I/ICHHTb nux
CBOMCTBA U 3HAUCHHE
XapaKTepu30BaTh
0COOCHHOCTH

P:¥YmMmeror
OpraHM30BbIBATH
BBIIIOJTHCHHUEC
3aJaHUN y4uTens,
aHaJM3MPOBAThH
pe3yJIbTaThl CBOEM
paboThI Ha ypOKe.
I1: ¥meror
BOCIIPOU3BOJIUTH
uHpopmanuio 1o
MaMsTH, 1aBaTh
oIpesieNeHNe
HOHSITUSIM,
CTPOUTH PEUEBbIE
BBICKa3bIBaHUS,
YCTaHaBIIMBATh
MPUYHUHHO-
CIIC/ICTBEHHBIE
CBSI3H.

K: Ymenune
paboraTs B
TpyIIax,
00CYXIIaTh

Briouparot
1I€JICBBIE U
CMBICJIOBBIE
YCTaHOBKH B
CBOMX
IEUCTBUIX U
MOCTYTIKAX .

IonyasiMOHHO-BHI0BOI YPOBEHDb - § JacoB

Ionynsuon
HO-BUJIOBOH
YPOBEHbB:
oOmmast
XapaKTepUCTH
Ka

12
02

TTonsiTue o Buze.
Kpurepun Buaa:
MOpPQOJIOTHYECKUH,
(hMU3HOTOTHYECKIH,
TE€HETUYECKUM,
9KOJIOTUYECKHH,

OnpenensroT MOHATHS,
(hopmupyembIe B X011
M3YYCHUS TEMBL: «BUI»,
«mopdomoruaeckuit
KPHUTEPHiA BUIAY,
«pI3HOIOTnIeCKUI

JTaBaTh OTIpeIIeIIeHIe
tepmuHaM. Ha3biBath
KpUTEpHUHU BUIA
XapaKTepU30BaTh
OCHOBHYIO
CHCTEMATHYECKYIO
CIVHUITY B

. CaMOCTOSITEILHO
IIOCTaBUTH ICNTb
paboTEI, COCTaBUTH
IJIaH U
IIOCTICIOBATEIILHOC
Tb ICUCTBUH
,CIINIUTD

Yuutecs
OCMEBICIIBATh
3HAYNMOCTh
JTaHHOM TEMBI,
YIUTBCS
HCIOJIB30BaTh
CBOM B3TJISBI

HWHM, Oecena,
JISKITAS




reorpapyecKui,
HUCTOPUYECKUH.
Apeai.
[Monmynsus.
CaoiicTBa
TIOMYJIALUH.
buornueckue
coolmiecTBa.
Jlabopamopnas
paboma
N3yuenne
Mopdonoruyecko
T'O KpUTEpHs BUIa

KpPHUTEpUHA BUIA»,
«TEHETUYECKUI KpUTepuil
BU/Ia», «IKOJIOTHYECKUN
KpPHUTEpHUH BUAY,
«reorpaduyeckuit
KpHUTEpH BHIaY,
«HMCTOPUUYECKHI KpUTEepH
BUJIa», «apeaj,
«TIOMYJISILIUS», «CBOMCTBA
TIOTTYJISILINIAY,
«OnoTnvecKue
coo0111ecTBaY.

JlaroT xapakTepucTuKy
KpPHUTEpPHEB BUJIA,
TOIYJIALIMOHHOM
CTPYKTYpHI BU/IA.
OnuceIBarOT CBOHCTBA
nonysuid. OObSICHIIOT
POJIb PENPOAYKTUBHOM
W30JISILIUM B TIOZUIEPIKaHUU
LIETIOCTHOCTH BUJIA.
Bemonnstor
MPaKTUIECKYI0 paboTy 1mo
U3Y4IEHUIO
Mopdonorudeckoro
KpUTEpHs BUJA.
CMBICIIOBOE YUTCHUE

OHOIOTHY, KPUTCPHUH
BHJA
(Mopdonornueckui,
(hM3HOTOTHYCCKUH,
TeHEeTUYECKHH,
3KOJIOTHYECKHH,
reorpauyecKu,
HUCTOPUYECKUH).

pe3y/IbTaThl U
BHECTH
HEO0XOTUMBIC
JIOTIOJTHEHUS,
OLIEHUTH CTEIEHb
YCHEIHOCTH CBOEH
HHIUBHIYaTbHON
00pa3oBaTeNpHON
JIESITETLHOCTH.
II : ymenue
HAaXOJNUTh HY)XHYIO
nHpopmanmro,
HCIIOJIb30BATh
pasu4HbIE
HUCTOYHUKHU
[OJTy4EHHUs
nuHpopmanum,
NIPEACTABIATD
nHpopmanuio B
BHJIE CXEM ,Ta0JIHI]
Y KOHCIIEKTOB.
K : orcraBath
CBOIO TOUKY
3peHus! IPUBOJHUTH
apryMeHTBbI,
MOATBEPXKIATh UX
pUMepamu, ¢
JIOCTOMHCTBOM
MPU3HABATH CBOU
OLIHOKH U
KOPPEKTHPOBATh
3HAHMS,
B3aMMOOILICHUBATH

JpYT ApyTa.

JUTSL peIICHNUS
npoOiieM u
W3BJICYCHUS
JKU3HEHHBIX
YPOKOB

(DKOJIOTUIeCK
e GaKTOpHI U
[yCITOBHSI
CpebL.

17
02

ITonsiTHe 00
9KOJOTHYECKUX
(hakTopax.
VYcnous cpenpl.
DKOJIOTUIeCKHe
(hakTopsr:
abMoTHYECKHe,
OMOTHYECKHE,
AHTPOIMOTeHHBIE.
DKOJIOTUIeCcKHe
YCIIOBHS:

OnpenensroT MOHATHS,
(hopmupyembIe B X011
H3YUYCHUS TEMBI:
«a0HOTHYECKHE
IKOJIOrU4eCcKHe (HaKTOPbD»,
«OHMOTHYECKHUE
IKOJIOTHYECKUE (PAKTOPHI»,
«aHTPOTIOTeHHBIC
9KOJIOTHYECKUE (PAKTOPHD»,
«IKOJIOTHYECKUE
YCIIOBHSD, BTOPHYHEIC




TeMIiepaTypa, KIIMMaTHYeCKUe
BJI&KHOCTB, CBET. | (akTope. Jlaror
Bropuunsie XapaKTEPUCTUKY
KIIMIMaTHYeCKUe OCHOBHBIX 3KOJIOTHUECKHUX
(axTopHI. (hakTOpOB M YCIIOBHUHA
Bnusinue Cpensbl.
9KOJIOTUIECKIX YcraHaBIUBaOT
YCIIOBHH Ha NPUYUHHO-CIICICTBEHHBIE
OpraHHU3MEI CBSI3U HA IIpUMepe
BIIMSTHHSI DKOJIOTHYECKHX
YCIIOBUI Ha OPTaHU3MBI.
CMBICTIOBOE YTEHUE
[poucxoxne| 19 IIpoucxoxnenue | OnpenensioT NOHATHSA, JlaBaTh onpejeneHue [P : caMoCTOATENbHO Yuarcs KY, rpynm.
HUE BUIOB. 02 BHUJIIOB. PazButue d)opMpreM])Ie B X0/l TCPMHUHAM. Ha3swiBaTh [mOCTaBHUTHL IcJib UCIIOJIB30BaTh pa60Ta
PasBurue SBOJTIOI[IOHHBIX U3YUEHUS TEMBIL; (I)aMI/IJ'lI/II/I YUCHBIX- pa60T1)1, COCTaBUThH CBOH B3IJIAbI
o OBOJIIOIIMOHUCTOB, MJIaH U Ha MUp AJ1sd
SBOJTIOLMOHH Npe/ICTaBICHUMH. «OBOJIIOLIUS», «TEOPHS
0 OCHOBHBIE MOJIOKEHHS [T0CIIEA0BATENILHOCTh 00BsICHEHUS
bIX CHOBHBIC HlapBHEay, «IBIDKyIHE teopuu Y. JlappuHa  [ieiicTBUi pa3Iu4HbIX
Npe/ICTaBIICH TIOJIOXKEHUS CHJIBI 3BOJTIOIINY, 1 : yMeHIe HAXOIHTE CHUTYalUH,
uit Teopun Y. «U3MEHYUBOCTEY, «00pr0a | xapakTepu3oBaTh HY>KHYIO peleHus
JapsuHa. 3a CYIIECTBOBAHUEY, OCHOBHBIE IIOJIOXKEHHA H(pOopMAaIHIo, BO3HUKAIOIIUX
DBOIIOLUA. «ECTECTBEHHBII 0TOODY, teopun Y. [lapBuHa;  CIONB30BaTh poGieM 1
Teopust JlapBUHA. | «CHHTETHYECKAsS TEOPHS 000CHOBBIBaTh poib U.pa3nuuHbie U3BJICYCHUS
JlapBuHa B pa3BUTHH |[ICTOYHUKHU AKHU3HEHHBIX
JIBIDKYIIME CHIIBI | 3BOJIIOLIUI. .
SBOJTIOLIMOHHBIX UICH. [TOTydEeHUs YPOKOB
SBOJIFOLHH: JlaroT XapakTepucTuKy 1 BeienaTs obutee . MHMOPMAIIHIL Oco3HaBarh
H3MCHYHBOCTB, CpaBHUBAIOT pa3iInyHOe B K : oTcTaBaTh CBOIO | CBOHM MHTEPECHI,
6oprba 3a SBOJTIOIIIOHHBIE SBOJTIOIIOHHBIX TOYKY 3pEHUS HaXOIUTh U
CYIIIECTBOBAHHUE, MPEICTAaBICHUS TEOpUAX HaMapKa u IPUBOIUTH n3y4JaThb B
€CTECTBEHHBIH JK.B.Jlamapka u ocHoBHble | /13PBUHA, APTYMEHTBI, yuebHuKax 110
XapaKkTepu3ys MOITBEPXKIATH X A3HBIM
otoop. TIOJIOKECHUS YUCHHUS PAKTCPH3Y: ATBEPK]L p
OCHOBHYIO 3aciyry Y. mpumepamu. npeaMeTam
Cunternieckas Y.dapBuHa.
HapBuna P yMeroT onieHuTh MaTepuan (13
Teopus dBoMoLHH | OOBACHSIOT CTEIIEHD YCIEMIHOCTH | MaKCHMyMa),
3aKOHOMEPHOCTH cBOCH UMEIOIINH
IBOJTFOLIMOHHBIX MHINBUTYAJIbHON OTHOLICHHE K
TPOLIECCOB C MO3MIHIT 00pazoBaTeIbHOM CBOUM
yuenus Y.JlapBuna. [LCATENLHOCTH.
/] :aHaTU3UPYIOT,
TotoBsT coobmeHns uin
CPaBHMBAIOT,

npeseHTanmu o Y. Jlapsune
B TOM YHCIIE C
HCIONb30BaHUEM
KOMIMBIOTEPHBIX
TEXHOJIOTUil.

KTacCUu(UIUPYET U
0000IIIaeT MOHSTHS,
MAlOT OmpeieeHue
[OHSITHSM Ha OCHOBE

M3Yy4YCHHOI'O HAa




Paboratot ¢ InTepaeTom
KaK C HCTOUHHKOM
nHpOpMaU

pa3TMYIHBIX
mpenMerax yaeOHoro
MaTepHana;

K- ymerot ciymats
VIUTEINS U OTBEYATh
Ha BOITPOCHI

Ibronoruueck
ast
Knaccugukar
I58;1
[omymsaus
KaK
pIeMeHTapHa
S eTMHULIA
PBOJIIOITUH

24
02

[onynsanuonnas
TeHEeTHKa.
W3meHnunBoCTH
reHooHaa

OrnpenenstoT NOHATHS,
(hopMupyemsie B X011
W3yYEHUS TEMBI:

IO YJISIIIUOHHAST
TCHETHKAY, «TCHO(OH/I».
HasbIBaroT npuyuHEL

W3MEHYMBOCTH TeHO(hOH A,

[TpuBonmAT MpUMEPHI,
JIOKa3bIBAIOIIHE
MPUCTIOCOOUTETHHBIIH
(amanTHBHBIN) XapakTep
W3MEHCHUH reHopoH A,
OO0cyxatoT NpodIEMBI
JBIDKYILIUX CHJI DBOJIIOIUU
C IIO3MLIMHA COBPEMEHHOM
OHOJIOTHH.

CMBICIIOBOC YTCHHE

JTaBaTh OMpPEICICHUE
TepMHUHAM
XapaKTePU30BaTh
3JIEMEHTAPHYIO
SIMHUITY 3BOJIFOIINN
(monynsinmio),
00OCHOBBIBATH POJIb
MOMYJISIUH B
IKOJIOTHUCSCKIX
cUcTeMax.
IIpoBoauts
CpaBHI/ITeJ'lI)HyIO
XapaKTEePUCTUKY
OPraHu3MEHHOI0 U
MOy ISIITOHHO-
BUJIOBOI'O YPOBHEHN
OpraHu3aluM KUBOKI
TIPUPOJIBI
JlaBaTh OIpeJieNeHne
TepMHUHAM
XapaKTepHU30BaTh
OCHOBHBIE
CHCTEMaTHYECKHE
KaTeropuu; Npu3HaKu
LAPCTB KUBOM
TIPUPOABI (OTIETIOB,
KJIaCCOB, CEMEHCTB
I[BETKOBBIX
pacTEeHMI;
TIOIIAPCTB, THUIIOB 1
KJIACCOB KUBOTHBIX ).
OnpenensTh
TaKCOHOMHYECKYIO
TIPUHAIICKHOCTD
pacTeHui

IP : camocTosITeNNbHO
MOCTABUTH IICITh
[pabOTHI, COCTABUTH
MUIaH |
MOCJIeZIOBATEILHOCTh
meicTBUIA

LIT : yMeHHe HaXOTUTE
HY>KHYIO
MH(OpMAIIHIO,
MCITOJIb30BaTh
pa3Iu4HBIE
MCTOYHUKH
[OTyYEHUs
MH(OPMALIUH.

K : oTcTaBaTh CBOIO
TOYKY 3pECHUS
PUBOJHUTH
APTYMEHTBI,
MOATBEPKIATh UX
puMepaMu.

P ymMeroT onieHuTh
CTENEHb YCIIEITHOCTU
CBOEH
MHIMBUIYAJIBHOM
00pazoBaTeIbHOM

e TeIIbHOCTH.

/] :aHAIU3UPYIOT,
CpPaBHHUBAIOT,
KIacCUPUIHUPYET U
0000IIIaeT OHSITHS;
[TafoT oIpeeeHue
MOHSTHSM Ha OCHOBE
M3Y4EeHHOTO Ha
[Pa3IMIHBIX
mpeaMeTax yaeOHOro
MaTepHana,;

K- ymeror cirymats
VIUTENSI 1 OTBEYATh

Ha BOIIPOCHI

Yuurees
OCMBICIIHBATh
3HAYUMOCTb
JIAaHHOM TEMBI,
YUUTBCS
HCIIOJIb30BaTh
CBOY B3TJISIIBI 151
peuieHust mpoodiiem
Y U3BJICUCHUS
JKU3HCHHBIX
YPOKOB

Yuarces
UCIIOJIb30BaTh
CBOM B3IJIAAbI HA
MUDp U1
00BSICHEHUS
Pa3IMYHBIX
CUTyalluH,
peneHns
BO3HUKAIOIIHX
npoOIieM u
W3BJICUCHHS
JKA3HEHHBIX
YpPOKOB
Oco3HaBaTh CBOH
HWHTEPECHI,
HaXxOJHUTh U
M3y4JaTh B
Y49eOHHKAX 110
pa3HBIM
mpeaMeram
MaTepuan (13
MaKcuMyMa),
UMEIOIINH
OTHOIIICHNE K
CBOUM

WHM, Oecena,
JIEKIUS




Boprba 3a | 26 Boproa 3a OnpenenstoT NOHATHS, JlaBaTh OIPENEICHUE P- Beipensror n Oco3HaroT KY, rpynm.
CYLIECTBOBaH 02 CYILIECTBOBAHHUE. q)opMpreM])Ie B X0I€ TCPMHUHAM. Ha3zsiBaTh OCO3HAKT TO, YTO AKTHUBHOC pa6OTa
e u DopMBI GOpE6HI V3yHeHNUs TeMBI: (hopmbI GOpHOBI 3a YK€ YCBOEHO, B3anMoyIeiicTBIE
CYIIECTBOBAHUE, BHOCSIT JKUBBIX
€CTECTBEHHBI 3a «BHYTpUBHI0Basi 6b0pr0a
016 thopmbl HE00X0/IMMBbIe OpPTraHU3MOB C
i oTOOp CYIIIECTBOBAHHE. 3a CYIIECTBOBAHHE, CCTECTBEHHOIO N —— OKpyKaroreii
DopMBI «MeXBHUIOBas OoprOa 3a ot6opa CpeIoi.
€CTECTBEHHOI 0 CYILECTBOBAHUEY, «OOpPE0a | XapakTepHu3oBaTh I1- uccnenyior,
or6opa 32 CYIIECTBOBAHME C (bopmbI 60pBOEI 32 HaXOJIAT U
HeGIArOLPUATHBIME CYIIIECTBOBAHHE, oTouparoT
VCITOBHSIME CPEIIBI», POJb €CTECTBEHHOT O HEOOXO0IMMYIO
. ot0opa u ero HopMBbL. HHPOPMAIIUIO U
«CTaOMITM3UP YOIt
- o6 CpaBHUBaTh CTPYKTYPHPYIOT
€CTECTBEHHBIH 0TOOpPY, CTaGUIM3UpYIOIHii 1 ce.
«ABIDK LI JBIOKYIIAR 0TOOP.
€CTECTBEHHBINH 0TOOPY. IIpuBoauTh NpUMEPHI K- coymator
XapaKTepH3y}0T (bopr] ananTauHﬁ KakK Y4uTeiisd, OTBEUArOT
6opBOBI 3a cyliecTBoBaHmMe | PE3YIbTATa JIeNCTBUS Ha BOIIPOCHI
€CTECTBEHHOT O
M €CTECTBEHHOr0 0TOOPA.
otbopa,
IIpuBoasaT npuMepsl Ux
MPOUCXOISIILETO O
MPOSIBJIEHUSI B IPUPOJIE. JaBIeHneM GopbObl
PaSpa6aTLIBaIOT 3a CYILECTBOBAHHE
9KCIEPUMEHTHI 110
U3YUYEHHIO JEUCTBUM
0TOO0pa, KOTOpPBIE CTaHyT
OCHOBOMH OyyIero
yuebHo-
HCCIIEZI0BATENBCKOTO
MPOEKTa.
CMBICIIOBOE YUTCHHE
Bumoobpas | 03. [TousaTre o OnpenensroT MOHATHS, JIaBaTh OINpEEICHUE P- BHOCAT Oco3HaT HWHM, Oecena,
OBaHHE 03 IMHKPO3BOJIIOLIUH. (I)OpMI/IpyeMLIC B X0[€e TEPpMHUHAM. HaseiBaTh HCO6XO,Z[I/IMBIC MHOFOO6pa3I/Ie JICKIIUSL
Visomsirst W3ydeHNs TeMBI: OCHOBHBIE (hOPMBI JIOTIOJTHEHUS, JKUBOTHOT'O
BHI000pa30BaHU BBIIEIAIOT U MHpa Ha 3emIre.
[eorpaduaeckoe «MHUKPO3BOITIOLH,
5 XapaKTepHU30BaATh OCO3HAIOT TO, YTO
BUIO00pa30BaHME. | «H3OJSALID», nporrece TOIIEKHT
MHKpOIBOMIOLMSA. | «PENPOLYKTHBHAS MHUKPOIBOJOIHH, €TO YCBOEHHIO.
M3omsiiust. HU30JALHAY, OCHOBHBIE (DOPMBI; I1-
PeriponykTrBHAas «BUIOOOpa30BAHUELY, OPpUBOIUTE IPUMCEPBI. CTPYKTYPHUPYIOT
M30JISIIAS. «reorpaduueckoe JlokaspiBath, 4TO yueOHbIii
BumoobpasoBanue. | BHIOOOpa3oBaHHEY. JBIDKYIEMY OTOOPY Matephal,
MPUHAJICKHUT BBIJIETISIFOT B HEM
eorpaduaeckoe XapakTepus3yroT
pemiaromnias poib B TJIaBHOE
BHA00Opa30BaHWE | MEXaHH3MBI nporeccax K- BOCHPHHHMAIOT
reorpaduyecKoro B11000pa3oBaHusl, nHpopmanuio Ha




BUII000pa30BaHUs C
HCIOIb30BaHHEM PUCYHKA
y4ueOHuKa. CMBICIIOBOE
YTEHHE C MOCIICAYIOIIM
BBIJIBIDKCHUE TUIIOTE3 O
JPYTHX BO3MOYKHBIX
MeXaHHU3Max
BHII000pa30BaHUS

4TO
HAaCJIEJCTBEHHOCTb,
WU3MEHUYHBOCTb,
Oopr0a 3a
CYIIIECTBOBAaHHUE U
€CTECTBEHHBIN 0TOOp
SIBJISFOTCS
JIBIDKYIIAMHE CHJIaMU
SBOJIOLIUH.
Xapaktepu3oBaTh
poJib B
BHZI000pa30BaHIH
Pas3IuIHBIX
MeXaHH3MOB
W3O0JISIIUH

CJIYX, OTBCUATh Ha
BOIIPOCHI YUUTECIIA

Maxkpo3Bo
JIFOIMSA

05.

03

Ilousatue o

MaKpOSBOJIFOIUH.

Hanpasnenus

MaKpOSBOJIFOIUH.

Ilytn
JIOCTHXKCHUS
OHOJIOTMYECKOT0
nporpecca

OnpenenstoT NOHATHS,
(opMupyemsbie B x0z1€
H3Yy4Y€HUSA TEMBI:
«MaKpO3BOITIOIIHS,
«HAIpaBJICHUA
3BOIOLUNY,
«OMOoNMOrnYecKui
mporpecey,
«OMoNMOrnYecKui
perpeccy», «apoMopdo3»,
«UANOAJANTALM,
«JIETEHEepaIHsD).
XapaKTepu3yroT IN1aBHbIE
HaIpaBJICHNS 3BOJIONNH.
CpaBHHUBAIOT MUKPO- H
MaKpO3BOJIIOIHIO.
O6cyxaaroT mpoOIeMbl
MaKpO3BOJTIOIIHH C
OITHOKJIACCHUKaMH 1
YUHUTENEM.

PaGorarot ¢
JOTIOJTHUTENIbHBIMH
“H(pOPMAIMOHHBIMH
HCTOYHUKAMH C IETBIO
TIOATOTOBKU COOOIIEHUS
WIN MyIbTHMETUa
TIpe3eHTalny o Gakrax,
JIOKa3bIBAIOIINX

JlaBaThb OIPENEIICHHUE
tepMuHaMm. Ha3biBaTh
OCHOBHbIE
TaKCOHOMMYECKHUE
IPYIIIbI, IPOLIECCHI,
SIBJISIFOILIAECS
JBHKYLIUMU CUJIaMU
MaKpO3BOIOLUI
XapaKTepru30BaTh
IIOHSITHE
«MaKpO3BOJIIOLIVSDY;
[IPUBOJUTH
JI0Ka3aTeNnbCTBA
MaKpO3BOJIIOLMH.

P- mnanupyroT u
MPOrHO3UPYIOT
pe3ysbTar u
BHOCAT
HEOOXOJUMEIE
JIOTIOTHEHNS.
I1- naxonmar u
oTOuparoT
HEOOXOIUMYIO
nHpopmanuro u
CTPYKTYPHUPYIOT
ee.

K- BBICKa3bIBaIOT
CBOIO TOUKY
3peHust

Oco3HaBaTh
CBOU UHTECPECHI,
HaXOJUTh U
U3y4aTh B
yueOHHKaXx 110
pa3HbIM
npeaMeram
MaTepuan (13
MaKkcumyma),
HMEIOIINHI
OTHOILIEHHE K
CBOUM
HUHTEpPECaM.

HNHM, Gecena,
JICKIIUA




9BOJIFOILUIO

O0606maront| 10 Beicrynaror ¢ JlaBaTh ONpe/eNieHne P:VYmetor Beiouparor
Wit ypoK- 03 COOOIICHUSMH, TepMuHaM. Ha3pIBaTte | OpraHm3oBBIBAaTh LieJIEBBIE U
ceMmHap 0BCYIKIAIOT COOBIIEHHS C 9Tamnbl U BUIIBI BBITIOJIHEHHE CMBICIIOBBIE
O THOKIIACCHUKAMH 1 SBOJIOLIUH; 3a/laHui yduTes, YCTaHOBKH B
MIEPEYHCIATh UX aHaJIM3HPOBaTh CBOMX
YAHTCILAMH CBOICTBA M 3HAUEHHE | DPE3YJbTATHI CBOCH JCHCTBUSAX U
XapaKTepHu30BaTh paboTHI Ha ypOKe. MOCTYTKAX .
0COOEHHOCTH IT: Ymeror
BOCIPOU3BOJIUTH
nHpopmanuio 1o
MaMsTH, JaBaTh
ompeeNeHne
TIOHSTHSIM,
CTPOUTH PEUYEBbIE
BbICKA3bIBAHUA,
YCTaHaBJIMBATh
NIPUYUHHO-
CIIC/ICTBEHHBIE
CBSI3H.
K: Ymenue
paborath B
rpynmax,
00CYyKaTh
JKOCHCTEMHbIi ypoBeHb - 6
Coobmecr | 12 Buornueckoe OmpenensoT MOHATHS, tepmuHaM. HazpiBaTh P- onpenenstor VYuarcs VHM, Gecena,
BO, 03 COO6H.[CCTBO, WIUN q)opMpreM])Ie B XO0JIe TNpUPOAHBIE oeiab pa60TbI,, HCIIOJIB30BaTh JICKIIUA
9KOCHCTEM GUOTIEHO3. M3YdEHHS TEMBI: coobIiecTsa. KOpPEKTHPYIOT CBOM B3LJIAIbI
[Tepeuncnsts 3HAHUA Ha MHp IS
a, DKocucTeMa. «OHoTHYECKOE
3JIEMEHTHI SKOTOIIa, . I1- ananu3upyrot 00BSICHEHUS
OuoreoreH Buoreonenos COO0O0IIIECTBOY, 6HOTOMA 1 " PA3THIHBIX
03 «OHOIEHO3Y, GuoreoreHo3a 1 hepeHIIpyoT CHTYAIIHIA,
«IKOCHUCTEMA, XapaKTepu30BaTh MOJTyYCHHBIC penIeHus
«OHOT€OLIEHO3Y. MPUPOTHBIE 3HAHUSL BO3HHUKAIOIINX
OIUCLIBAIOT U coo011eCcTBa, UX K- ymeror npo0iIeM u
CPABHHBAIOT IKOCHCTEMBI OCHOBHBIC CBOMCTBA | CIyIIaTh YUUTENsS W3BIICUCHUS
¥ 3aJa4H; Y OTBEYATh HA JKH3HEHHBIX
Pas3IMYHOrO YPOBHS.
NePEYUCIISATh BOIPOCHI YPOKOB
IIpuBoasT npumepsl BaKHeiIe Oco3HaBaTh
9KOCHCTCM PasHOr'o KOMITOHEHTBI CBOH MHTEPECHI,
YPOBHSL. 9KOCHCTEM U HX HaxOIUTh U
XapakTepu3yroT akBapuyMm KIacCH(UKALHIO; n3y4athb B
KaK HCKYCCTBEHHYIO POJIb PEryiasiTOpOB B y4eOHHKaX T10
SKOCHCTEMY NOJUIepKaHHH pa3HBIM
YCTOWYHBOCTH npeaMeTam




SKOCHCTEMBI. MaTepuai (13
IIpoBoauThH MaKCcUMyMa),
CPaBHHUTEIHHYIO HAMEFOIINI
XapaKTEPUCTUKY OTHOIICHUE K
co00I11ecTBa, CBOUM
3KOCUCTEMBI,
OHoreoleHo3a.
[TpuBOANTH IPUMEPHI
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
C0001IeCTB
CocraB u 17. Bunosoe OrnpenenstoT NOHATHS, JlaBaTh OINpeeNeHue P - OcwMmeicauBaror | MTHM, Gecena,
CTPpYKTYypa 03 pa3H006p33He. (bopMpreMLIe B X0/l TCPMHUHAM. HasniBath OpPraHnU30BbIBAIOT CANHYIO JICKIIUSL
€000IIECTB Mopdonoruuecka | U3ydeHHs TeMbl: «BuaoBoe | | PYHIBL OPraHnsMos, BBITOTHCHHC HPUPOAHYIO
a au pasHOOBPasHey, CBHIOBOI COCTaBIISAIONIHE 3a/IaHUI YYUTEII, LETOCTHOCTh
TpoduuecKyro JIENIAIOT BHIBOBI
MPOCTPAHCTBEHHA | COCTaB», «aBTOTPO(BD», CTPYKTYPY 10 pesynbTaTam
A CTPYKTypa «TeTepoTpoduD, coo0l1IecTBa; paboTEL.
COOOIIIECTB. «TIPOILYLIEHTHD», MEPEUYMCIIST CBSI3H B [1- ymeror
Tpoduueckas «KOHCYMEHTBD, 9KOCUCTEMAX pabotath ¢
CTpyKTypa «PEILYLICHTBD, (TeppuTopHaNbHbIe, | TEKCTOM, BBIACIATH
coo01IecTBa. «SPYCHOCTbY, «PEIKUE TTHILCBLIC, B HCM IJIaBHOC.
MEXIOMYJISIHOHHbIC
IInmeBas nene. BUJIBD»,
) K- BeIpaxaror B
IumeBas cetb. «BHIBI-CPENO0Opa3oBaTen XapaKTepH30BATS OTBETAX CBOM
JKusHeHnoie w». XapakTepu3yoT MOP(hOTOTHIECKYIO i MBICITH
(hopMBI. MopdoIOrHIecKyo u MPOCTPAHCTBEHHYIO
Tpoduuecknii MPOCTPAHCTBEHHYIO CTPYKTYpY
YPOBEHB CTPYKTYPY COOOIIECTB. coo0mecTBa;
AHATHIEPYIOT CTPYKTYPY 3HAYEHNE BUIOBOTO
pa3Ho00pa3ms Kak
OHOTHYECKHX COOOIIECTB OKa3aTeNns
O CXEMC COCTOSIHMS
C000I1IECTBA;.
Mexsumos | 19. Turibst OnpenensroT MOHATHS, JIaBaTh OINpENEICHUE P- PazBuBarot Oco3HaIT HWHM, Oecena,
bIE 03 OUOTHUUECKUX q)opMpreMLIe B XOII¢e TEPpMHUHAM. HaswiBaTh HAaBBIKH AKTHUBHOC JICKIIUSL
OTHOIIIEHN B3aHMOOTHOIIEHH | M3ydEHHS TEMBI: BUJIBI CaMOOUCHKH H B3aMMOJICHCTBUC
o i, Heifrpasuswm. «EeHTpaTIMY, OHOreOIEHO30B; caMoaHam3a. JKHABBIX
MEePEUHCISITh I1- ymeror OpraHU3MOB C
OpraHu3Mo AMeHCaIN3M. «aMeHCalln3My, OXpaHHBIE CTPYKTYPHPOBATS OKpYRAROIIEH
BB Kommencammsm.C | «KOMMEHCAIM3MY, MEpOIPHUSTHS IO yueGHBblit cpesIoi.
9KOCUCTEM HMOMO3. «CHIMOHN03», COXPaHEHHUIO MaTepHal,
e [Iporokoomnepany | «IPOTOKOOIEPALIUS, 9KOCUCTEM BBIZICTISITH B HEM
. «MyTyaIusm», XapaKTepU30BaTh IJIaBHOE
Myryamism. KoHK | «KOHKypeHIms», JKOJIOTUYECKYIO K- BBICKa3BIBAIOT
CYKIIECCHIO, € CBOIO TOUKY
YpEHIIHSL. «XHITHAYECTBOY,

HIPUPORY H

3peHUs




XUIIHUYECTBO.
[Tapazutuzm

«Tapa3suTU3M».
PemaroT sxonoruaeckue
3aJlauy Ha MPUMEHEHUE
JKOJIOTHIECKUX
3aKOHOMEPHOCTEM.
IIpuBonsaT npuMepsl
MOJIOXKUTEIBHBIX K
OTpHIIATENbHBIX
B3aUMOOTHOIIICHU I
OpPTaHU3MOB B TIOMYJISITUSX

MEXaHHU3MBI; CTAJINN
CYKILIeCCUH
(nepBHuHYyIO,

BTOPUYHYIO);
000CHOBHIBaTh

3HAYEHHE CYKIIECCUH.
Boiaensats cxoacTsa
Y pa3nnyus B
(D YHKIIMOHUPOBAHHUH
HA3eMHBIX U BOJHBIX
skocucteM. [laBaTh
XapaKTePUCTUKY
JIeSITENIbHOCTH
YeNoBeKa Kak
OJIHOMY U3
PEryaNpyIOmuX
(hakTOpOB B
IKOJIOTMYECKUX
CHUCTEMax

ITotoku
BEIIECTBA
U SHEPTUH
B
9KOCUCTEM
e

31

03

IToroku BemecTBa
Y DHEPTHUH B
3KOCHCTEME.
IInpamuast
YHCIICHHOCTH M
OHoMacchl

OnpenenstoT MOHATHS,
(hopMupyemsbie B X071
U3Y4dCHUS TEMBI:
«TUpaMKJa YUCICHHOCTH
1 GMoOMacchI.

JlaroT XxapakTepucTuKy
poiu aBTOTPO(HBIX U
rerepoTpodHbIX
OpraHU3MOB B 9KOCHCTEME.
Pemaror sxonorundyeckue
3a/laud Ha IPUMEHEHUE
9KOJIOTUIECKUX
3aKOHOMEPHOCTEMN

JIlaBaTh OMpPEICICHUE
tepmuHaMm. Ha3biBaTh
IPYIIbI OPTaHU3MOB,
COCTaBJISOIIMX
TpoduUecKyto
CTPYKTYpYy
coo01ecTsa
XapaKTepU30BaTh
MOTOKHU SHEPTUH U
BEILIECTBA B
JKOCHCTEMAX,
KOJIMYECTBEHHEIE
WU3MEHEHHUS SHEPTUU
B TIIpoI[ecCe MepeHoca
€€ 110 IHUIIEBBIM
LETISIM, TAPaAMUIBI
YHCIEHHOCTH U
OMOMAcCCHI.
OOOCHOBBIBATH
HENpEepbIBHBII
MPUTOK BEIIECTB
W3BHE KaK
HE00X0uMOe
ycIoBHe
(hYHKIIMOHHUPOBAHUS
9KOCHCTEMBIL.
CocCTaBISTh LeH
[IATAaHUS

P-
OpraHU30BBIBAIOT
BBINOJTHEHHE
3aJaHUN y4UTeNs,
JIeTIat0T BBIBOJBI
IO pe3ybTaTaM
padoThI.

I1- ymeror
paboTathb ¢
TEKCTOM, BBIACIATH
B HEM IJIaBHOE.

K- BeIpaxkaror B
OTBETaxX CBOU
MBICITH

OCMBICTUBAIOT
e/IMHYIO
HPUPOHYIO
LIETOCTHOCTh

HMHM, Gecena,
JIEKIHS




nHpopmanuio 1mo
NaMsTH, JaBaTh
ompeeneHue
TIOHSITHUSIM,
CTPOUTD PEUEBbIC
BBICKA3bIBaHUS,

Camopassut| 02 Camopa3zButHe OnpenenstoT NOHATHS, JlaBaTh ONpeJIEIeHNE P- PasBuBatot Oco3HaroT WHM, Gecena,
ue 04 KOCHUCTEMBL. dopMHpyeMbIe B X0/1€ tepmuHaM. Ha3wiBathb HaBBIKH aKTHBHOE JIeKIUs
9KOCHCTEMEBI JKonornaeckas H3Y4EHHUS TEMBI: BUJIBI CaMOOUCHKA 1 B3aNMOJICHCTBHC
CYKIIECCH. (pABHOBECHE, OHoreoneHo030B; caMoaHanu3a. JKUBBIX
MIePEeYHCIITh I1- ymeror OpPraHU3MOB C
Dxonoruyec PaBHOBecHe. «TIepBUYHASI CYKIIECCHSI», OXpPaHHbIE CTPYKTYPHPOBATH OKpYy»Karomiein
Kast [epBuunHas «BTOPHYHAS CYKIIECCHSD). MEPOIIPUATHS [0 yaeOHBbIit CpeIoii.
CyKLeccust CYKIIECCHSL. XapakTepu3yloT IpOIECChI COXPAaHEHHIO Marepual,
Bropuunas CaMopa3BUTHUS 9KOCUCTEM BBIJIETSITH B HEM
CcyKuecens SKOCHCTEMEL XapaKTepHu30BaTh TJIaBHOE
CpABHHBAIOT TIEPBUYHYIO HKOJIOTUUECKYIO K- BbICKa3bIBarOT
CYyKIIECCHIO, €€ CBOIO TOUKY
Y BTOPHYHYIO CYKIIECCHH.
TPUPOLY H 3peHust
Pa3pabatsiBaroT miana MEXaHH3MBL, CTaIHH
YPOKa-5KCKYpCHH CYKLIECCHH
(nepBuuHy1O,
BTOPHYHYIO);
00OCHOBBHIBATh
3HA4YEHUE CYKIIECCU.
Brimensite cxoncrBa
U pa3yInyus B
(hyHKIIMOHUPOBAHUH
Ha3eMHBIX U BOIHBIX
akocucTteM. JlaBaTth
XapaKTEPUCTUKY
JeATENbHOCTH
YyeJIoBeKa Kak
OITHOMY U3
PETYIIUPYIOLINX
(hakTOpOB B
9KOJIOTUIECKUX
CHCTEMax
O6o6maromm | 07 OKcKypeus B T'oToBsT oTueT 06 JlaBaTh ONpEJIEICHUE P:Ymeror Bribupator
171 YPOK — .04 6I/IOFCOHCHO3 SKCKYpCHH TEpPMHUHaM. Ha3seiBate OpraHu30BbIBATH TICJIICBBIC U
bKCKYpCHs] 3JIEMEHTHI BBINIOJTHEHHE CMBICIIOBBIE
OMO1IEeH030B; 3aJaHUH yInuTes, YCTaHOBKH B
MEPEUHCIATh UX AHAIM3UPOBATh CBOHMX
CBOICTBA M 3HAUEHUE | PE3yNbTATHI CBOEH JICUCTBUSIX U
XapaKTepPHU30BaATh paboTHI Ha ypOKe. MOCTYTIKAX .
0CcOO0EHHOCTH IT: Ymeror
BOCIIPON3BOJIUTH




YCTaHaBJIMBATh

NPHYHHHO-
CIIC/ICTBEHHBIE
CBSI3U.
K: Ymenue
pabotath B
rpymmnax,
00CYXIIaTh
Buocdepnsiii ypoBenp - 13
Buocgepa. | 09. Buocoepa. OnpenesnsroT NOHTHS JlaBaTh ONpe/eNieHne P- BeImensror u Oco3HaBaTh WHM, Gecena,
Cpeﬂoo6pa 04 Cpeﬂoo6pa3y}0m ((61,Ioc(1)epa», «BOJIHAs TCPMHUHAM. Ha3sniBath OCO3HAKT TO, YTO CAUHCTBO U JICK
syiomas A JICATEIBHOCTD | CPEJIay, «HA3EMHO- Cpelbl )KU3HH KHUBBIX YK€ YCBOCHO, LEJIOCTHOCTh
OpraHH3MOB; BHOCSIT OKPYKaIOIIEro
JEATENTLHO OpraHn3MOB BO3JLyIIHAs CPeaay,
(hamMuIMM yueHsbIX, HEO0X0/IMMBIE MHpa.
CTh «TI0YBaY», OPTraHU3MbI KaK pAGOTABIIHX B JLOTOJHEHS.
OpraHu3Mo cpena obuTaHus, 007acTH U3y4eHHUs I1- uccnenyror, BblcTpanBath
B «MEXaHUYECKOe orocdepsr HaXOJST H COOCTBEHHOE
BO3JICHCTBHEY, OpPraHU3MOB K KH3HU oTOUparoT 11E7IOCTHOE
«(puzuko-xummuyecKoe B OIPEICICHHOU HEOOX0MMYI0 MHUPOBO33pEHHE
BO3/ICHCTBHEY, cpene HH(OpMALHIO H
XapaKTepH30BaTh CTPYKTYPHPYIOT ee
«TepeMelieHre pakrep TPYKIYPHPY
cpezpl OOUTaHU
BEILIECTBAY, «TYMYC», OpraHH3MOB, K- crymator
«bunbTpanms. 0COOEHHOCTH YUuTeNs, OTBEYAIOT
XapaxtepusyloT onochepy Pas3NIMYHBIX Cpell Ha BOIPOCHI
KaK IJI00aIbHYIO JKU3HY,
KOCHCTEMY. MPUCTIOCOOIECHHS
JKHBBIX
IIpuBonsaT npumepsl
. OpraHM3MOB K KU3HH
BO3JICHCTBHS )KUBBIX o
B ONpPEACIICHHON
OpraHM3MOB Ha pa3INYHbIC cpese, KOTopEIe
CpPEAbI JKU3HU BEIPAa0OTAINCh B
nporiecce
Kpyrosopo | 14. Kpyrosopor OnpenensroT MOHATHS JlaBaTh ONpPEEIECHUE P: Yuurscs WHM, Gecena,
T BEILIECTB 04 BEIIECTB B «OMOTeOXMHNUECKUN TEPpMHUHAM. Ha3seiBate CaMOCTOATCIBHO OCMBICJINBATh JICKIIUA
B Grochepe. MK, «GHOTCHHBIE OuoreHHbIC CTaBST LIEJN 3HAUMMOCTH
JJIEMEHTHI; padoTHl, JIAHHOW TEMBI,
6uocdepe broreoxumudeck | (MUTATENBHBIE) BEMIECTBAY
. NePEYUCIIATh COCTaBIISIFOT IUIAH YUHUTHCS
HIH IGCI. > «MUKDOTPOQHBIE OHOTreOXUMHYECKHE " UCIIONB30BaTh
Brorennsre BCILIECTBAY, LUKJIBI MIOCJIEIOBATEIBHOC CBOM B3TJISIZIBI
(TMTaTeNbHEIE) BE | «MaKpOTpodHBIC Th JCHCTBHIA JUISL PeIICHNUS
IIeCTBa. BEIIECTBAY, XapaKTepHU30BaTh OLICHNBAIOT npobnieM u
MuxkporpocdHsie «MHKPOSJIEMEHTBI. 0COOEHHOCTH CTCTICHD H3BJICHCHIA
1 MakpoTpodHsle | XapaKTepusyloT ocHOBHbIe | KPYTOBOPOTa YCHCIIHOCTH CBOCH KUSHCHHBIX
BEIIECTB B NMPUPOJIC, WHIMBHIYaJIbHON YPOKOB
BEILIECTBA. OHOTreOXUMHYECKHE [IKITBI N
€ro 3HauYCHHE,; 00pa3oBaTeNbHOM
MuKpossieMeHThl | Ha 3emile, UCTIONb3Ys IOC/IeICTRYS eSTEIBHOCTHL.




WITIOCTPAIN yIeOHUKa.
Y cTaHaBIMBAIOT
MPUYHHHO-CIICICTBCHHBIC
CBSI3U MEXIy OMoMaccoii
(IPOYKTHBHOCTHIO) BHIA
U €ro 3HaYCHHEM B
NONICPKaHUU
(YHKIIMOHUPOBAHHS
coo01ecTBa

HapyIIeHUs
KpyroBopoTa
BEIIIeCTB B Onocdepe;
OUOreOXUMHYCCKHE
IUKJIBI a30Ta,
yriepona u docdopa;
OOBSICHATH POJIb
JKHBBIX OPraHU3MOB B
NONICPKAHUI
KpyroBopoTa
OMOreHHBIX
AIIEMEHTOB

Ilo3HaBatenbHbIE
VYV : ymerot
HaXOANTH HY)XHYIO
nHpopmanmro,
UCIIONB3YIOT
pas3nu4HbIe
WCTOYHUKHU
TIOTYYESHHUS
nHpopmanum.
KoMMyHUKaTHBHBI
e YV :
OTCTaBalOT CBOIO
TOYKY 3pEHHS
MPUBOAST
apryMeHTBI,
MOATBEPKIAIOT UX
pUMepamu, ¢
JIOCTOMHCTBOM
MPU3HAIOT CBOH
OILIHOKH 1
KOPPEKTHPYIOT
3HAHHU,
B3aUMOOLICHHBAIOT

JpYT JApyTa.

DBOmIOLUS
ouochepsl

16.

04

DBONIOLHSA
ouochepsl.
JKusoe BermiecTBo.
buorennoe
BEIIIECTBO.
burokocHoe
BCIIIECTBO.
Kocnoe
BCIIIECTBO.
DKOJIOrH4eCKUi
KpHU3HC

OnpenenstoT MOHATHS
«KHBOE BEICCTBOY,
«OHOreHHOoE BEIIECTBOY,
«OHMOKOCHOE BEIIECTBOY,
«KOCHOE BEIIICCTBOY,
«3KOJIOTUYECKHI KPU3HUCY.
XapakTepu3yroT MPOLECCHI
paHHETOo 3Tamna 3BOJIFOLUI
orocdepsl.

CpaBHHUBAIOT OCOOCHHOCTH
KpyroBopoOTa yriiepojaa Ha
PAa3HBIX 3Tamax 3BOJOIUI
omocdepsr 3emMim.
OOBACHIIOT BO3MOKHBIE
TIPAYNHEI SKOJIOTUIECKAX
KpPHU3HCOB.
VcraHaBIUBaIOT
TIPHYNHHO-CIICICTBEHHBIX
CBSI3U MEXKITY
JISSITEIIBHOCTRIO YeI0BeKa

JlaBaTh ONpe/eNieHne
tepmuHaMm. Ha3siBaTh
OHOTr€HHBIE
DJIEMEHTEHI;
MePeYHCISITh
OHOr€OXUMHUYECKHE
TIAKJIIBI

XapaKTepHU30BaTh
0COOCHHOCTH
KpPYroBopoTa
BEILIECTB B MPHUPO/IE,
€ro 3HaYCHUE;
MOCIEICTBHS
HapyIICHUS
KpPYroBopoTa
BEIIIeCTB B Onocdepe;
OHOreOXUMHIECKHUE
IUKJIBI A30Ta,

yriepona u docdopa;

P- BeIACTSIOT M
OCO3HAIOT TO, YTO
YK€ YCBOCHO,
BHOCSIT
HEOOXOAUMBIE
JIOTIOJIHEHHS.
I[I- uccnenyror,
HaXOoIAT U
0TOMparoT
HEOOXOTUMYIO
uHpopmanuo u
CTPYKTYPHUPYIOT €€

K- caymaror
YUYUTENS, OTBEYAIOT
Ha BOIPOCHI

Oco3HaBaTh
€IMHCTBO U
[ETOCTHOCTh
OKPYXKaIOIIEro
Mupa.

BeicTpanBath
COOCTBEHHOE
LIEJIOCTHOE
MHPOBO33PEHHUE
s

HWHM, Oecena,
JIEK




H 5KOJIOT'MYCCKUMH

OOBSICHATH POIIb

XapaKTepI/By}OT OCHOBHBIC
JTallbl BOBHUKHOBCHUSA U

KpHU3HCaMU JKUBBIX OPTaHU3MOB B
MO IeP>KAHUH
KpyroBopora
OMOr €HHBIX
3JIEMEHTOB
Tumotessr | 21. T'unoressl OnpenenstoT NOHATHUS Ha3bIBaTh OCHOBHEIC P- BHOCAT OcmeicnuBaor | MTHM, Gecena,
BosHukHoBe | 04 BO3HUKHOBEHMUS «KpEealroOHU3MY, TUITOTE3BI HEOOXOIUMBbIE CIMHYIO JICKIIMA
HUS JKU3HH KM3HN. «CaMOMPOU3BONBHOE BOSHUKHOBCHHA AOTIOTHCHHA, TIPHPOAHYIO
JKHA3HH BBIZEISAIOT U LIEJIOCTHOCTD
Kpeaunonuzm. 3apOXKICHUEY, «TUTIOTE3a
C XapaKTepru30BaTh OCO3HAIOT TO, YTO
aMOMpOU3BOILH | CTALMOHAPHOTO OCHOBHBIE THIIOTE3BI MOTEIKHT
0€ 3apOoXKJIEHHE. COCTOSIHUS», «THUTIOTE3a BO3HHKHOBEHHUS YCBOCHHIO.
I'umotesa MAHCTIEPMUNY, «TUMOTE3a | KU3HU I1- cTpyKTYypHpYIOT
CTAIIMOHAPHOT O OHOXHMMHYECKOM (kpearioHu3M, yueOHbIH
COCTOSTHMSI. IBOJIIOLIAM. pasinius B Matepuall,
I'umotesa XapaKTepu3yr0T OCHOBHBIE TIO/IXO/IaX pEIMrii 1 BBIICIIAIOT B HEM
HAayKH K 00bsSICHEHHIO TJIaBHOE
TMaHCIICpMUU. TUITOTE3bl BOBHUKHOBCHUS
BO3HHUKHOBCHUA K- BOCIIPUHHUMAIOT
T'nnoresa KU3HU Ha 3emite. JKU3HHU; THIIOTE3a MH(OPMALHUIO Ha
OHOXMMHYECKOI Obcyxaior Bonpoc CaMOIIPOU3BOJILHOIO CI1yX, OTBEYaTh Ha
SBOJTIOIUH BO3HHUKHOBEHUS )KU3HH C 3apOXKICHUS JKU3HU; BOIIPOCHI YIUTENSA
OJIHOKJIACCHUKAMMU U rurnoTesa
yunTenem MaHCIICPMUH;
TUIOTE3a
OMOXHUMHYECKOM
JBOJTIOIAH
IPa3zBuTHE 23. Pa3Butne OnpenenstoT MOHATHS Ha3bIBaTh ATAIlbI P- BHOCAT (OCMBICIIMBAIOT THM, Gecena,
npeacrtasnen | 04 NIPEACTABIECHUM O | «KOaLEepBaThl», Pa3BUTHsA HeobXoauMbIe CAUHYIO KA
it o HPOMCXOKIEHUH | «IIPOOHOHTEI», «Turote3a [ PCACTABICHHN O [LOTIOIH CHHA, [IPUPOAHYIO
BO3HMKHOBEHUH KU3HU BBIJCISAIOT U [ETIOCTHOCTh
MPOMCXOXKICH] JKU3HH. CUMOHMOTHIECKOTO
C XapaKTepPHU30BaTh DCO3HAOT TO, UTO
M KHSHIL. OBPEMCHHOC TIPOMCXOXKACHIS DCHOBHBIE 3TaIThl [TOJUTEXKUT YCBOCHHIO.
CoBpemeHHOE COCTOSTHHE JYKapHUOTHIECKUX Pa3BHTHS KU3HU Ha [1- CTpyKTYpHpYIOT
ICOCTOSIHUE TpoOIEMBI KJIETOK», «TUIIOTE3a Bemite; TUIIOTE3y yaeOHBII MaTeprall,
MpoGIIeMbI MIPOUCXOKICHHUS AOHOTCHHOT'O BBIZICIISIOT B HEM
3YKAPHOTHYECKUX KIETOK ~PAPOIKICHHS JKU3HU U Ce[IaBHOC
W MX OPTAHOMIOB MyTeM PKCIIepUMeHTanbHOe K- BOCTIpHHHMAIOT
. [TOJITBEPKICHIE MH(POPMAIIHIO Ha
BIISIYMBAHUS KIIETOTHOM
runote3a OmapuHa —  CIIyX, OTBEUaTh Ha
MEMOpaHBD», «IIPOT€HOTY, Xomeiina); BOTIPOCE! yaHTENs!
«9ybaKTepHm», COBPEMEHHBIC TUIIOTE3bI
«apxeOaKTepum». [TPOMCXOXKICHUS JKU3HU




Ppa3BHTHS XH3HU Ha 3emIie.
OMUCBIBAIOT TTOJIOXKEHUS
OCHOBHBIX THITOTE3
BO3HUKHOBCHUS KU3HH.
CpaBHHBIOT TUIIOTE3bI

A N.Onapuna u JIx.
XonpeiiHa.

OO6cyxaroT IpoodIEMEBI
BO3HHKHOBEHUS U
Pa3BUTHS KU3HH C
OJIHOKJTACCHUKAMH U
yUIHUTETIeM

PasButne
JKU3HU Ha
3emie.
Opbl
JpEBHENII
el u
JpeBHEN
JKU3HU

28.

04

OCHOBHBIE ATaIbI
paSBI/ITI/Iﬂ JKU3HU
Ha 3emiie. Dpbl
JIpeBHeNIIEN 1
JIpEBHEN KU3HU

OnpenenstoT NOHATHS
«3pay, «Iepuoay,
«3M0Xay, «KaTapxen»,
«apxei», «IpoTepo30i»,
«IAIC030M», «ME3030iD»,
«KaMHO3011,
«TIaJICOHTOJNIOTUSD,
«KeMOpHiD», «OPIIOBUKY,
«CUITYP», «ICBOHY,
«KapOOH», KIIEPMbY,
«TPHIIOOUTHDY,
«PUHUODUTHD),
«KHCTEenepsie phIObD»,
«creroredanbny,
«UXTHOCTETT»,
«TePaTICUIIBD».
XapaKTepus3yroT pa3BUTUE
JKU3HU Ha 3eMJIe B DPHI
JIpeBHEULIEH U IpeBHEN
sku3HU. [IpuBoasT
TIPAMEpPHI OPTaHU3MOB,
HACEIISBIIHNX 3EMITIO B DPHI
JIpeBHEWLIEN U IpeBHEN
JKU3HIL.

YcraHnaBnuBamT
TIPHYNHHO-CIIC/ICTBCHHBIC
CBSI3H MEX]Y YCIOBUSIMH
cpeapl oOuTaHuA U
SBOITIOIOHHBIMH

Ha3bIBaTh 3pBI U
TIEPHO/IBI, KPYITHBIE
apoMopd o3I
XapaKTepu30BaTh
COCTOSIHUE
OpPTraHUYeCcKOro MHUpa
Ha IPOTAKCHUU
apXeNCKOH 3phl,
BayKHEHIIINE
apoMopdo3sl
apXEHUCKOH,

P- BHOCST
HEO0XO0/IMMBIE
JIOTIOJTHEHUS,
BBIJACIIAOT U

OCO3HAIOT TO, YTO

TO/IIEIKUT

YCBOCHHUIO.

II- ctpykTypupytor
yueOHBbIH
MartepHar,

BBIZICNISIOT B HEM
IJIaBHOE

K- BocmpuamMMaioT

uHpopmanmio Ha

CITyX, OTBEYaTh Ha

BOIPOCHI YUHUTEIS

OCMBICTUBAIOT
CIUHYIO
HPUPOIHYIO
IIEITOCTHOCTD

KII3Y, ung,.
pabora




TPOIIeCCaMU Y PA3ITUIHBIX
TPYIIIT OPTaHU3MOB.
CMBICIIOBOE UTEHHE C
TTOCTIC Ty FOIITIM
3aII0JIHEHHEM TaOJIHIIBI

7-9 | Pa3Burue 30 PasBurne xn3Hu OnpenenstoT NOHATHUS Ha3bIBaTh JPbI U P- BHOCST OcwmeicouBaror | KII3Y, ung.
JKU3HU B 04 B M€3030€ U «TPHACY, KIOPaA», «KMED, NEPUOLBL; KPYIIHBIC HEOOXOMMbIC CIUHYIO0 pabora
M€E3030¢€ U KaitHO30€ «ITUTHO3aBPBD), «CyMYaThIC apomopdo3bI 1 HOTOTHCHHA, HPUPOAHYIO

. HM0aanTaliK BBIZICTIAIOT U LETOCTHOCTh
KaiiHO30¢e 05. MJICKOITUTAIOIINEY,
05 XapaKTePU30BaTh OCO3HAIOT TO, YTO
«ITallCHTApHBIC COCTOSTHHE MOITEIKUT
07. MIICKOTTUTAIOIIHCD, OpPraHu4ecKoro Mupa YCBOCHHUIO.
05 «TIaJIEOTEHY, KHEOTE€H, B Me3030€, OCHOBHBIE | [I- CTpYKTYpUpPYIOT
«aHTPOIIOTCHY. apoMopdo3bI U YUCOHBIH
XapakTepu3yloT ocHOBHbple | HAHOAdaNTalmy, Marepual,
HepI/IO}IbI pa3BI/ITH$[ SKU3HU paijBHTPIC JKU3HU B BBIJICIISIFOT B HEM
KaiHO30€; 3HATh TJIaBHOE
Ha 3eMJie B Me3030¢ 1
. OCHOBHbIE K- BocmpuHnMaioT
KarHO30¢€. HarnpaBJeHUs MH(OPMALHUIO Ha
HpuBoast npumeps! 9BOJIFOLIMY PACTEHUI CIIyX, OTBEYaTh Ha
OpPTaHU3MOB, HACETSABIINX | U )KMBOTHBIX. BOIIPOCHI YUUTENS
3emiTio B KaitHO30€ 1 OOBSICHATH CMEHY
ME30306€. TOCIOACTBYIOMINX
TPYII PaCTeHUN U
YcranaBnuBaroT pymi p
>KUBOTHBIX
MPUINHHO-CIIEICTBEHHbBIE
(mpuBOIUTH
CBSI3U MEXY YCIOBUSIMHU npHMepb
cpeapl obuTaHug U
SBOTIOIIMOHHBIMU
mporeccaMi y pa3InyHbIX
TPYIIIl OPTaHU3MOB.
CMBICIIOBOE YTEHHE C
TTOCTICTYFOIITIM
3aII0JTHEHNEM TaOJIUIIEL.
PaspabatsiBatoT mana
YpOKa-3KCKYPCHH B
KpaeBeI4eCKUil My3el Wi
Ha TeoIOruuecKoe
oOHa)XKeHHE
10 12. | AroroBas koHTpoABLHas pabdoTa.

05




11

12

13

14. | O6o6mEeHne

05

19. | OGobuienne
05.

21. | Utorossii ypok
05

TPEBOBAHNS K OLIEHKE 3HAHMIA, YMEHHWI1 1 HABBIKOB
YUYAIINUXCA 1O BUOJIOTMN1.OIIEHKA YCTHOI'O OTBETA:

«5» - OTBET IOJIHBIN U TIPaBUJIbHBINA, OCHOBaH HA U3YYEHHON TEOPUH, U3JI0KEH
JIOTHYHO, TTOCIIC0BATEIbHO, IUTEPATYPHBIM S3BIKOM;
«4» - OTBET MOJNHBIN U MPAaBUIBHBIA HA OCHOBAHUU M3YYECHHBIX TEOPHIl, U3JI0KEH B OMPECIEHHOMN JIOTHYECKON TIOCIIEJ0BATENBHOCTH, TIPH 3TOM JIOIYIIEHBI 2-3 HEeCyIIeCTBEHHBIE
OLIMOKH, UCTIPABJICHHBIC YYEHHUKOM 110 TPEOOBAHHUIO YUUTEIS;
«3» - OTBET MOJHBIH, HO IIPH ITOM JOMYIICHBI CYIECTBEHHbIEC OIIMOKH, M OTBET HETIOJIHBIM, HE IMEET JIOTHYECKOM TI0CIIeI0BATEIbHOCTH;
«2» - IpU OTBETE OOHAPY)KEHO HETIOHUMAHUE YYaI[MMCSl OCHOBHOTO COJIEpKaHusl yueOHOro MaTepHaria, WiIH JOMYIIeHbI CYIECTBEHHbIE OIMOKH, KOTOPhIE YJaIlMIACS HE MOXKET
HCTIPaBUTH MIPU HABOISIINX BOIIPOCAX YIUTEIS.
2.0LIEHKA DKCITEPUMEHTAJIbHBIX YMEHUI
«5» - pabota BBIIOIHEHA MTOIHOCTHIO M MIPABIIIHHO, CACTIaHbI BEPHBIC HAOIOICHHUS U BBIBOJEI,
SKCHEPUMEHT OCYIIECTBIICH IO TUIAHY C YIeTOM TEXHUKHU 0€30MacHOCTH U IMPaBWII pabOoTHI C BEMIECTBAMH U 000pPYIOBaHUEM, IIPOSBIICHBI OPTaHU3aIMOHHO-TPYIOBBIE YMEHHS
(momnepxuBaeTcst YUCTOTa paboyero MecTa U MOPSAOK Ha CTOJIE, SKOHOMHO HCIIOIB3YIOTCS PEAKTHUBHI);
«4» - TIpaBIITFHO BBITIOJTHEHA paboTa, CAETaHbl BEpHBIC HAOMIOACHNUS M BRIBOJBI, HO TP STOM IKCIIEPIMEHT MPOBEICH HE MOTHOCTHIO FIIH JIOMYIICHBI HECYIIECTBEHHBIE OIIHOKH B
paboTe ¢ BemecTBOM U 000PYIOBAHHIEM;
«3» - IpaBIIIFHO BBITIOTHEHA paboTa He MeHee 50% Wiu JOomyIIeHa CYIIECTBeHHAs OMIMOKa B XOJIe SKCIIEPUMEHTA, B O0BSICHEHUH, B OOPMIICHUN paOOTHI, B COOIOCHNH TIPABIIT
0e30macHOCTH P paboTe ¢ BEMIECTBAMU M 000PYIOBAHUEM, KOTOPAst UCTIPABIISIETCS TT0 TPEOOBAHUIO YIUTEIIS;
«2» - moryIieHsl 2 1 0ojee CYIIeCTBEHHEBIE OMUOKH B XOZE SKCIIEPUMEHTA, B 00BSICHEHNH U 0) OpMIICHUH PabOTHI, B COONIOICHUN TPABUII IO TEXHUKE 0E€30IMacHOCTH P padboTe ¢

BCIICCTBaAMU U 060py,HOBaHI/IeM, KOTOpbIC y‘laHIHfICSI HC MOXCT UCIIPABUTDH 10 TpC6OBaHI/IIO YUUTCIIA.




JOKYMEHT NOAIMNCAH

JIEKTPOHHOI NOANUCBIO

Bramenen Kopuakos Poman Anekcaraposm
OcHoBaHne 3aInTa o ITHHHOCTH JOKYMEHTa
Cepruduxar 0081b0eccOb1701325

JlelicTBUTENEH C11.01.2021m0 10.01.2026




		2024-10-28T16:37:48+0300
	Корчаков Роман Александрович




