


Ha 06ase mnentpa «Touka pocra» oOecneuumBaeTcs peaau3anus 00pa30BaTENbHBIX
IpOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOIMUECKOW HAIpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBAaHMSIMH 3aKOHOJATelIbcTBA B cdepe oOpa3oBaHus U € y4ETOM
pekoMeHnaanuii denepanbHOro oneparopa yuyeOHoro npeamera «buonorus». O6pazoBarenbHast
nporpaMMa I03BOJISIET HHTEIPUPOBATh pealn3yeMble MOAXO0Abl, CTPYKTYPY U COJACpKaHUE TPU
opranuzamnuu ooydenuss xumuu B 10-11 kaccax, BRICTPOCGHHOM Ha 0a3e JII000ro u3 JOCTYIHBIX
yuebHo-MeToauueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanusi «Touka
pocTa» npu peanusanuu faHHoi OIl no3BossieT co3aTh yCIOBUS:

. JUISL paCIIMPEHUS CO/ICPIKAHUS IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHHUS;

. JUTSl TIOBBIIICHUS MMO3HABATEIbHON aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
HAy4YHOU 00J1aCcTH;

. JUIL  pa3BUTHS JIMYHOCTH peOEHKa B Tmpolecce OOydeHHss OHOJOTHH, €ro

criocoOHOCTEH, (OPMUPOBAHUS M YAOBIETBOPEHHUS COIHAIBLHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHLHUKAMHU, OpPraHW3allid WX pPa3BUTUS B
pa3InYHBIX 00IaCcTsIX 00pa30BaTENLHON, TBOPUCCKOM JCSITEIHHOCTH.

B cucreme oOmero oOpa3oBaHusi «buonorusi» mnpu3HaHa 00A3aTEIBHBIM YYEOHBIM
OpEeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
peaMeThl». YUeOHbIM IUIAaHOM Ha e€ M3ydeHHe OTBeAeHO 68 yueOHbIX yacoB — mo 1 4 B
Henenro B 10-11 xitaccax COOTBETCTBEHHO.

Ilnanupyembie pe3yabTaThl 0CBOEHHMS Y4eOHOI0 MpeAMeTa
OcBoenne ydeOHOTO TIpenMeTra «bruoorus» Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs
JOJDKHO — oOecrieunBaTh  JOCTIDKEHHE  CICAYIONIMX  JIMYHOCTHBIX, METalmpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

JIUYHOCTHBIE PE3YJ/IBTATbBI

HampuomulteCKoe eocnumanue.

* OTHOILIEHUE K OMOJOrMM KaK K Ba)KHOM COCTaBJISIOUIEH KyJIbTYphl, TOPAOCTh 32 BKJIAL
POCCHUHCKHUX U COBETCKUX YUEHBIX B Pa3BUTHE MHUPOBOI OHOIOrMYeckoi Hayku. I 'paxknaHckoe
BOCIIUTaHHUE:

* TOTOBHOCTb K KOHCTPYKTMBHOW COBMECTHOW JEATEIBHOCTUA IIPU BBINOJHEHUU
I/ICCJ'IGI[OBaHI/Iﬁ 158 HpOGKTOB, CTpeMJ'[eHI/Ie K B3aMMOIIOHMUMAHUIK W B3aMMOIIOMOIIIHA. I[yXOBHO-
HPABCTBEHHOE BOCIIUTAHHUE:

®* TOTOBHOCTH OLICHUBATH ITOBCACHUEC U HOCTyl'[KI/I C IMO3UIlInn HpaBCTBCHHBIX HOpM nu HOpM
DKOJIOTUYECKOU KYJIBTYPBI;

* IOHNMAHUC 3HAYNMOCTH HpaBCTBeHHOFO ACIICKTa ACATCJIIBPHOCTH YCJIOBEKA B MCAUIINHEC
1 OMOJIOTHH. DCTETUUECKOE BOCIIUTAHHE:

* [OHUMaHUE poJiu OUONOTMH B (POPMHPOBAHUM ICTETUUYECKON KYJIbTYpPbI JIMYHOCTH.
Llennocmu nayunoeo nosHanus:

® OpI/IeHTaHI/ISI Ha COBpeMeHHYIO CI/ICTeMy HayllHI)IX HpeHCTaBJ'IeHI/If/'I 06 OCHOBHBIX
OMOJOTUYECKNX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YENOBEKa C MPUPOJHOW U COLUATBHON
cpenoi;

* IOHMMAaHUE POJIM OMONOTUYECKONM HAYKU B (DOPMHPOBAHUHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAyYHOW JIOO03HATEIBHOCTH, WHTEpeca K OHOJIOTMYECKOM HayKe, HaBBIKOB
HCCIICIOBATENIHLCKOM IeITEeILHOCTH.

Dopmuposarue Kyibmypbl 300POBbSL.

* OTBETCTBCHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO M YCTaHOBKA Ha 370POBBIA 00pa3
KU3HH (370pOBOE MUTAHUE, COOJIIOICHHE TUTUEHWYECKUX MPAaBWI U HOPM, COQTaHCHPOBAHHBIN
PEKUM 3aHIATUN U OTIbIXA, PEryJsipHas PU3NUecKasi akTHBHOCTD);



* OCO3HAHUE TOCIEACTBHIA M HEMPUSATUE BPEIHBIX MPUBBIUCK (YIIOTPEOICHHE aKOTOJIs,
HapKOTHUKOB, KypeHHE) U MHBIX (opM Bpeda s (U3MYECKOTO M ICHUXUYECKOTO 3I0POBbS; *
coOuo/ieHre TpaBuUi OE30MacHOCTH, B TOM 4YHCIE HaBBIKM O€30MacHOrO TIOBEJCHUSA B
MPUPOJHON Cpelie;

* chOpMUPOBAHHOCTH HAaBBIKA PEQIIEKCHH, YIPABIEHHUE COOCTBEHHBIM AMOIMOHAILHBIM
COCTOSTHUEM.

Tpyoosoe 6éocnumanue:

* aKTUBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 3ajau (B paMKaX CeMbH, LIKOJbI, TOPO/Ia,
Kpasi) OWOJIOTMYECKOM U 9SKOJOrMYECKOW HAINpaBICHHOCTH, HHTEPEC K IMPAKTHYECKOMY
U3YYEHHUIO MPOQECcCHii, CBA3aHHBIX C OMOIOTHEH.

Okonoeuueckoe socnumanue:

* OpHEHTAallUd Ha MPUMEHEHHE OMOJOTMYEeCKHX 3HAHWN MPU PEIICHUHU 3a]ad B 00J1acTu
OKpYKarolleu Cpeibl;

* OCO3HAHHE SKOJIOTHUECKUX MPOOIEM U MyTeH UX PEIICHNUS;

* TOTOBHOCTh K YyYaCTHIO B TPAKTUYCCKOW JCATEIBHOCTH  JKOJIOTHYCCKON
HAIPaBIEHHOCTH.

Aoanmayus obyuarowe2ocss K UBMEHAIOWUMCA YCILOBUAM COYUANbHOU U NPUPOOHOLU
cpeoul.

* aJICKBaTHAs OLIEHKA M3MEHSIOIIUXCS YCIOBUH;

* MPUHATUE peUIeHHUs (MHIUBUIYyalbHOE, B TPYIIE) B H3MEHSIOUIUXCA YCIOBUSAX Ha
OCHOBAHMH aHaJIM3a OMOJIOTHYECKONW HHPOPMALINH;

* [JIAHUPOBaHUE JCWCTBUN B HOBOW CHUTYyallUd HAa OCHOBAaHWU 3HAHUN OMOIOTHYECKUX
3aKOHOMEPHOCTEHN.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHbI€ IO3HABATE/IbHbIE 1eHCTBUA

basoevie nocuueckue deticmeusi:

* BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKU OHMOJIOTHUECKUX OOBEKTOB
(s1ByIEHUN);

* YCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAINU OHOJIOTHYECKHX OOBEKTOB
(sIBJIEHUHM, MPOIIECCOB), OCHOBAHHS Il OOOOIIEHUS W CpPAaBHEHHS, KPUTEPUU MPOBOIUMOTO
aHanM3a; ¢ y4€TOM TMPEeJIOKEHHON OHOJOTHYeCKON 3a/lay BBIABISTH 3aKOHOMEPHOCTH U
IPOTUBOPEUUS] B pacCMAaTpUBAaeMbIX (axkTaXx U HaONIONEHUAX; Tpeasaratb KpPUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

* BBUIBJIATH JACPUIUTHI HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX IS peIICHUs
MOCTaBJIEHHOW 3a7auH;

* BBISIBIIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U MPU M3YUYCHUH OMOJIOTUYECKHX SIBICHUN U
MPOLIECCOB; JIeNaTh BEIBOABI C UCMOJIB30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOYEeHUN M0 aHaJIOTuH, (POPMYIHpPOBATh TUIIOTE3BI O B3AUMOCBSI3AX;

* CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pemeHus y4yeOHOW OHMONOTHYEeCKOW 3amayu
(cpaBHMBaTh HECKOJbKO BapHAaHTOB pEIICHUs, BBIOMpATh HauboJiee MOAXOIAUIMM C ydéToM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

basosvle uccneoosamenvckue deticmeus:

* HCMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

* popmynarpoBaTh BOMPOCH], GUKCUPYIONINE Pa3pbIB MEXY pealbHbIM U KeJaTeIbHbIM
COCTOSTHUEM CHUTYAIlHH, 00BEKTa, 1 CAMOCTOSATEIHHO yCTaHABINBATH HCKOMOE H JIAHHOE;

* (opMHUpOBaTH THNOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXXICHHH, apryMEHTHPOBATb
CBOIO TIO3UIINI0, MHEHHUE;

* MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HaOIOJCHHUE, HECIIOKHBII
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouosormueckoro o0bekTa (mporecca) W3Y4YEHHUs, MPUUYUHHO-CICICTBCHHBIX CBS3€H U
3aBUCHUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXIY COOOI;
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* OIICHUWBATh Ha MPUMEHHUMOCTH M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYCHHYIO B XOe
HaOJIOAEHUS U SKCIIEPUMEHTA;

* camocCToATeNbHO (opMynupoBarh 00OOIIEHHMS ¥ BBIBOJIBI IO  pPE3yJIbTaTaMm
IPOBEIEHHOIO HAOJIIOJICHHS, SKCIIEPUMEHTA, BIa/JeTh MHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB M 0000IICHMIA;

* IIPOTHO3MPOBATH BO3MOYKHOE JAJIbHEHIee Pa3BUTHE OMOJIOIMUYECKHX IIPOLECCOB U UX
MOCJECTBHSI B AaHATOTMYHBIX MJIM CXOJHBIX CUTYAIUIX, @ TAK)KE BBIABUTAThH PEIIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungopmayueri:

* NPUMEHATh PA3JIMYHbIE METOJbl, MHCTPYMEHTBl M 3aIpOChl IpPU IOUCKE U OTOOpE
Ouonornyeckoi MHPOPMAILIUU WM JAHHBIX U3 UCTOYHUKOB C YUETOM MPEATIOKEHHON ydeOHOMH
OuoJIOornYecko 3aaauu; BbIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
OHoNIOTNYEeCKYI0 HH(POPMAIUIO PAa3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS;

* HaXOJMTh CXOJHBIE apryMEHTHI (MOATBEPKAAIOIIME HIIM OIIPOBEPrarolliue OJHY U Ty XK€
UJICI0, BEPCHUIO) B PA3IMYHBIX WH(POPMAIMOHHBIX HCTOYHUKAX;

* CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpejicTaBieHUs HHGPOpMALMU U
WUTIOCTPUPOBATh pellacMble 3a7aul HECIIOKHBIMU CXEMaMH, HarpaMMaMy, UHOU rpadukoi u
UX KOMOUHAIUSIMU;

* OLICHMBATh HAAEKHOCTh OMOJIOTMYECKONH MHPOPMALMK [0 KPUTEPUSIM, HPEIJI0KEHHBIM
y4uTeNneM UK chopMyIUPOBAHHBIM CAMOCTOSTEIbHO;

* 3a[IOMHHATH ¥ CUCTEMATH3UPOBATh OMOIOTUYECKYIO HH(POPMAITHIO.

Yuusepcanvnvie KommyHukamugvie 0eticmesusl

Obwenue:

* BOCHpPUHUMATh U (OPMYIHUPOBATH CYXKJIEHUs, BbIpaXaTb HSMOLUHU B IpoLecce
BBITMIOJTHEHUSI TPAKTUYECKUX U J1a0OpaTOPHBIX padoT;

* BBIpAXXaTh ce0s (CBOIO TOUKY 3PEHHUs) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

* pacrio3HaBaTh HEBEpOAIbHBIE CPEJICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLUATbHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEINOCHUIKA KOHGIUKTHBIX CUTYallMi U CMArYaTh KOH(IJIUKTHI,
BECTH MEPErOBOPHI;

* IOHUMATh HAMEPEHUS JIPYTUX, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOH opme popMyIupOBaTh CBOU BO3PAKECHHUS;

* B XO0J/I¢ Maora W/WiM JUCKYCCHM 3ajlaBaTh BOIPOCHI IO CYIIECTBY 0OCYXaaeMoi
OMOJOrNYEeCKON TEMBI U BBICKA3bIBAaTh UJIEH, HALIETICHHbBIE HAa pelIeHHe OMOIOTHYECKON 3a/1auu U
nojjiep)kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

* COINOCTAaBJISATb CBOM CYXKIEHUS C CYXKICHUSMH JPYT'MX YYaCTHHUKOB JHaJiora,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

* nyOJIMYHO TPEJICTaBIATh PE3yJAbTaThl BBIOJIHEHHOTO OHOJOTHYECKOTO OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);

* CaMOCTOSITENIBHO BBIOMpaTh (hOpMaT BBHICTYIUIEHHS C Y4E€TOM 3aJay Mpe3eHTaluu U
0COOEHHOCTEH ayIMTOPHH U B COOTBETCTBUM C HUM COCTABJIATh YCTHBIE M MMCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

Cosmecmuas desmenbHOCMb (COMPYOHULECBO):

* IOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON W WHANBUAYAILHOW PAOOTHI IPH
pELICHUH KOHKPETHOM OMOJIOrHuecKoi mpolieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
rpyNNoBbIX (GOpPM B3aUMOIEHCTBUS IPU PEIICHUH MOCTAaBICHHON y4eOHOH 3a1auu;

* IPUHUMAThH IeJIb COBMECTHOM AEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUA MO e
JOCTHKEHHUIO: paclpeleNsTh PO, JOroBapuBaThCS, O0OCYXKIaTh MpoIecc U pe3ylbTaT
COBMECTHOH paboThl; yMeTh 00O0OIIAaTh MHEHHS HECKOJIBKUX JIOJEH, MPOSBIATH TOTOBHOCTh
PYKOBOJUTb, BBINOJIHATh IOPYYEHUS, TOTUMHATHCS;

* IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOThI, ONpPEIENsATh CBOIO poOjb (C yu&€ToMm
IPEANOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHA), paclpeneniaTh 3ajadu



MEXy YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYNIOBHIX (hopmax paboTsl (00CyxaeHus, oOMeH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

* BBINOJIHATH CBOIO YacTh palOThI, JOCTUTaTh KAaYeCTBEHHOTO pPe3yJbTaTra IO CBOEMY
HalpaBJIEHUIO U KOOPAMHUPOBATh CBOU JICHCTBUSA C IPYTUMH YICHAMHU KOMaH/bI;

* OIICHMBATh KAYE€CTBO CBOETO BKJIA/Aa B OOIIMIA MIPOAYKT 11O KPUTEPHUSIM, CAMOCTOSITEIEHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aWMOJICHCTBUSA; CPABHUBATh PE3YJIbTaThl C HCXOJHOM
3aJaueil M BKJIAJ KaXIOro 4ieHa KOMaHJIbl B JOCTIDKEHHE pe3yibTaToB, pa3AeisaTh chepy
OTBETCTBEHHOCTHU U MPOSBIIATH FTOTOBHOCTb K IIPEOCTABICHHUIO OTUETA ITEepe]] IPYIIOH;

* OBJIAAETh CHUCTEMOM YHHUBEPCAIbHBIX KOMMYHHMKAaTUBHBIX JEHCTBHUH, KOTOpas
o0ecrieunBaeT CHPOPMHUPOBAHHOCTh COLMAJIBHBIX HABBIKOB M HSMOLIMOHAIBHOIO HHTEIUIEKTa
o0yyJaroumxcs.

Ynueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopaanuzayus.:

* BBIABJIATH MPOOJIEMBI JUUIsl PELICHUS B JKU3HEHHBIX M YYEOHBIX CUTYaLUAX, UCIOJIb3Ys
OMOJIOTMYCCKHE 3HAHHUS

* OPHEHTUPOBATbCA B PA3JIMYHBIX IOAXOJAX IPHUHATUS pelIeHU (MHIUBHIYyaJIbHOE,
IPUHSITHE PELLIECHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

* CaMOCTOSTEJILHO COCTABJIATh AJTOPUTM pPELIeHMs 3ahayd (WM €ro 4acTb), BHIOMpATh
croco0 pemeHus Y4eOHOH OHMONOTMYECKOH 3afadd ¢ y4ETOM HUMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IIpe/laraéMble BApUaHThl PELICHUH;

* COCTaBIATH IUIAH JACUCTBUH (IJIaH peayn3aliil HAMEYCHHOTO alrOpuTMa peIICHus),
KOPPEKTHPOBATh TPEAJOKEHHBIH aIrOPUTM C Y4YETOM MOJIyYE€HHUS HOBBIX OHMOJIOIMYECKHX
3HaHUH 00 N3y4aeMoM OMOJIOrHYECKOM OOBEKTE;

* JleN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

Camokonmpons (peghnexcus):

* BJIaJIETh CII0COOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIINH U pedIeKCHH;

* 1aBaTh a/ICKBATHYIO OIICHKY CHTYAllUU U MpeajiaraTh IIaH e€ n3MEeHEHMS,

* YYHTBHIBaTh KOHTEKCT M NPEIABUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIpH
pemeHnr  y4eOHOW OWOJIOTMYECKON 3ajadd, aJanTHPOBATh pEIIeHHE K MEHSIOIUMCS
00CTOSTENILCTBAM;

* 00BSCHATH MPUYNHBI JOCTIKEHUS (HEAOCTIDKEHHSI) PE3YIbTaTOB JIEITEILHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY ONBITY, YMETh HaXOJUTh O3UTUBHOE B IPOM3OIIE/IIEH CUTYallUH;

* BHOCHUTh KOPPEKTHBBHI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

* OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LI€JIH U YCIOBUSM.

IMoyuoHanbHuIl UHMENNeKm:

* pa3nu4aTh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMHU SMOIMSIMA M SMOIIUSIMU JIPYTHX;

* BBISIBJIATH M aHAJIM3UPOBATh MPUYMHBI AIMOIHIA;

* CTaBHUTH ceOs HAa MECTO APYTOro YeJ0BeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS IPYToTo;

* PEryJIMpPOBaTh CIIOCOO BBIPAYKEHHS SMOLIUH.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTHCS K JIPYTOMY Y€JIOBEKY, €r0 MHEHUIO;

* MpU3HABATh CBOE MPABO HA ONIMOKY M TAKOE K€ MPaBO JAPYToro;

* OTKpBITOCTb ce0€ W JPYrMM; * OCO3HaBaThb HEBO3MOXHOCTb KOHTPOJHPOBATH BCE
BOKDYT;

* OBJIQJIETh CHCTEMON YHUBEPCAIbHBIX Y4YEOHBIX PETyISTHUBHBIX IEHCTBUI, KOTOpas
obecrieunBaeT (GOPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TIO3HIIUS
JUYHOCTH), W IKU3HEHHBIX HABBIKOB JIMYHOCTH (yNpaBieHUs CcOOO0H, CaMOJUCHUIUIMHEL,
YCTOMYMBOTO TTOBEICHHUS ).

Ilpeomemnvimu pezyromamamu uzyuenus npeomema «buonocua» 6 10 knacce
AGNAIOMCA CNledyloujue YMEHUA:



1) chopMupOBaHHOCTh MPENCTABICHUA O POJIM W MeCTe OHMOJOTHMH B COBPEMEHHOMU
HAyYyHOW KapTUHE MHUpA; [OHUMAaHUE poiu Ouojoruu B (HOPMHPOBAHMM Kpyrozopa H
(GYHKIIMOHATHHOU TPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS TPAKTHYECKUX 3a71a4;

2) BNaJieHHE OCHOBOIMOJAralolMMU MOHATUSIMH U TPEJICTABICHUSIMU O >KUBOU MpUpoje,
e€ ypOBHEBOW OpraHm3allii W OBOJIOIMH, YBEPEHHOE IOJIH30BAHUE OHOIOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOMT;

3) BiajeHHE OCHOBHBIMH METOJAaMU HAyYHOTO T[O3HAHUS, WCIOJIb3YEMbIMU MpU
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OIMCAHHE, H3MEpEeHHE,
MPOBEJICHUE HAOIIOICHUI; BEISIBJICHHE U OIICHKA aHTPOITOTCHHBIX U3MEHEHUH B MPUPO/IE;

4) copMUPOBaHHOCTh YMEHUN OOBSICHATH PE3yNbTaThl OMOJIOTHUYECKUX SKCIIEPUMEHTOB,
pelaTh dJIeMEHTapHbIC OMOJIOTUYECKUE 3a1a4u;

5) chopMHpPOBaHHOCTH COOCTBEHHON IMO3WMLMU [0 OTHOUICHHIO K OHOJIOrHMYecKoit
uH(pOpMAIINH, TTOJTy4aeMOU U3 Pa3HbIX HCTOYHUKOB, K TTI00aTHHBIM SKOJOTHYECKUM IpodIeMam
U TYTSAM UX PEIICHUS.

Ilpeomemnvimu pezynomamamu u3zyuyenus npeomema «buonocua» ¢ 11 knacce
AGNAIOMCA CN1E0YIOUUE YMEHUA:

e OObBsCHATH: ponib Ouonoruv B (OPMUPOBAHWU HAYYHOTO MHPOBO33PEHUS; BKIAJ
OMOJIOTUYECKHUX TEOPUi B (OPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MHpa; €IMHCTBO JKMBOM M HEXKUBOW MPUPOIBI, POJCTBO JKHUBBIX OPraHU3MOB;
OTPULIATEIIFHOE BJIMSIHUE AJKOTOJIsl, HUKOTHMHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE
3apojblllla 4YeJIOBEKAa; BIUSHHUE MYTAareHOB Ha OpraHU3M YeJIOBEKa; B3aWMOCBS3U
OpPTraHU3MOB M OKPYKAIOIIEH Cpeibl; TPUUIMHBI IBOJIIOIUH;

e Pemarte snemMeHTapHBIE OHOJOTHMYECKHE 3aa4M; COCTABISATh SJIEMEHTAPHBIE CXEMBbI
CKPEIIUBAHUS M CXEMBI TIEPEHOCA BEIECTB U YHEPTUH B IKOCUCTEME;

e OmnuceiBaTh 0cobelt Buaa no MophoIorudecKoOMy KPpUTEPHIO;

e BpIBIATE MpUCTIOCOOSIEHUS OPTaHU3MOB K Cpelle OOMTaHUsl, UCTOUHUKH MYTareéHOB B
OKpY’Kalolllel cpefie, aHTPONIOT€HHbIE U3BMEHEHHS B IKOCUCTEMAX CBOEM MECTHOCTH;

e (CpaBHuBaTh: OHOJOTHYECKHE OOBEKTHI, MPOIECCHl W JeNaTh BHIBOALI Ha OCHOBE
CpaBHEHUS;

e AHanM3UpOBaATh U OLICHUBATH PA3TMYHBIC THIIOTE3bl CYIIHOCTH KU3HU, TPOUCXOKICHUS
JKU3HM W 4YeJIOBEKa, TJI00ANbHBIE SKOJOTHYECKHE MpOOIeMbl U IMYTH HMX pEIIeHUs,
MOCJIEJICTBHSI COOCTBEHHOM JEATEIHLHOCTH B OKPYXKAIOIIEH cpeie;

e Haxonute wuHboOpManuio o0 OHOIOTHYECKUX OOBEKTaX B PA3IUYHBIX HMCTOYHHUKAX
(y4eOHBIX TEKCTaX, HAyYHO-TIOMYJISIPHBIX W3/IaHUSX, KOMIBTEPHBIX 0a3ax IJaHHBIX,
pecypcax MHTepHeTa) U MPaKTUYECKH UX HCIIONIb30BaTh;

Conep:xanue 00pa3oBaHus M0 rogaM 00y4eHUs
(mpakTHuYecKass 4YacThb Y4YEOHOTO COJEpXKaHUs IpeiMeTa YCWIEHa MaTepHallbHO-
TeXHU4ecKol 0a3oif nentpa «Touka poctay

10 KjIACC
Beeoenue ¢ kypc oowent ouonozuu (4 u).
buonorus — nayka o xu3nHu. Conepxanue kypca. Ilonarue Ouocucremsl. CBOICTBa KU3HU:
€AMHCTBO XMMHYECKOrO COCTaBa, OOMEH BEIIECTB U DSHEPIrUH, CaMOBOCIPOU3BEACHHE,
CIIOCOOHOCTP K POCTY M Pa3BUTHIO, Pa3ApaXUMOCTh, AUCKPETHOCTh. CrenupuyHoCTh
B3aMMOOTHOIIIEHUI OPraHUu3MOB CO CPEIOM.
[TonsiTvie CTPYKTYpHl U €€ opraHusanuu. [IoHsATHE CTPYKTYpHBIX YPOBHEH OpPraHHU3ALMH KU3HU.
MHorooOpa3ue ypoBHEW OpraHHM3alUU >KU3HU: MOJEKYJSPHBIM, KJICTOUHBIM, OpraHu3MEHHBIH,
HOMYJSIIUOHHO-BUAOBOM, OMOTeo1eHoTHYeCKuid, OnochepHsIil.

5



N3  wucropum Ouonorumu. JlocTwkeHHs: COBpeMEeHHOW Owosnoruu. HWHTpomykumss U
akkiauMmaTusanus. buorexnonorus. buonuka. B3anMocBsA3b HayKu U IPAKTUKU. TpagulMOHHbIE
MeTo/1bl Onosiorun. CoBpeMEHHbIE METO/Ibl: MOJEIUPOBAHUE, MOHUTOPHHT.

Bompocer mnst oocyxkaenus: 1. Uro takoe kynbrypa? 2. OTpakeHHE B3aUMOJICHCTBHS
4eJI0BEeKa M MPUPOABI B pa3IMYHbIX (opMax KyIbTyphl. 3. Poib KHBOW NMpUPOIBI B Pa3BUTUHU
KynbTypbl. 4. llepemaua AOCTMXKEHUH KyJIbTYypbl HOBBIM IIOKOJEHUSIM U B IEPBOOBITHOM
oOuiecTse.

Buocgepustii yposens scuznu (7 ).

[Tonsitue Omocdepsl. Crpykrypa Omochepsr. CpoiictBa Omochepsl. OCOOCHHOCTH KUBOTO
BemjecTBa. DYHKIMM KUBOTO BEIIECTBA: Tra3oBas, OJHEPreTUYECKas, KOHIIEHTpAIlMOHHA,
JNECTPYKTUBHAs, cpefoodpasytomias. Pois xuBoro Bemiectsa B Ouocdepe.

Pannue rumote3sl 0 MPOUCXOXKACHUM XU3HU. buoreHes m abuorene3. CaMompon3BOJIbHOE
3apoxkaeHue. lumoresa mnancnepmuu. CoBpeMEHHBIE THUIOTE3bl MPOUCXOXKICHUS >KU3HU.
[Ipenopranu3Mel WM KoauepBaTbl. XHUMHUYecKas U OWOJIOTMYECKAas 5SBOJIOLUSA.  ODTallbl
BO3HUKHOBCHUS KHU3HU.

Ponp mpokapuor B 3Bomronuu xu3HH Ha 3emue. [lomstre apomopdosa. I'ereporpodsr u
aBTOTpodbl. PONb dyKapuoT B 3BOIONUHU KXU3HA. DOpMBI HAa3eMHOH ku3HU. Hagano mcropuu
YKU3HU.

buochepa kax Ouocucrema. IIponyneHTbl, KOHCYMEHTBI, penyleHThl. buocdepa Kax
skocuctema. lloHsaTne OMOIOTHYECKOTO KpyroBopota. KpyroBopoT BelIecTB B MHpPHUPOJIE.
[Tpumepsl KPYyrOBOPOTOB BEIIECTB B MPUPO/IE.

[Tonstne o HOOChepe. Drtambl Bo3AecTBUS uenoBeka Ha Ouocdepy. CrocoObl BO3AEHCTBUS
yenoBeka Ha Owuochepy. VYcmoBusi coxpaneHus Ouocdepsl. OCOOEHHOCTM U 3HAUYCHHE
ouochepnoro ypoBHs. YenoBek kak ¢akrop B Ouochepe. Hayunas ocHoBa coxpaHeHUs
O6uocdepsl. 3a1a4M yCTOWYUBOTO PA3BUTHSI.

Cpenpl XKM3HU OpPraHM3MOB Ha 3emile: BOJHAs, HA3eMHO-BO3JYIIHAs, IMOYBEHHAs U
OpraHM3MeHHas. OKoOJIoTUYecKue (QakTopbl cpelnpl: a0MOTHYEeCKHe, OMOTHYECKHE U
AHTPONIOTEHHBIE. AHTPOTIOTCHHBIE (PAKTOPHI: CO3HATENbHBIE U CTy4YailHbIE.
buozeoyenomuueckuii yposens ncusnu (8 u).

BI'l] xak wactb Ouocgepbl. OCOOEHHOCTH OMOr€OLEHOTUYECKOTO YPOBHS KM3HU. 3HAUEHUE
OuoreoneHoTnyeckoro yposHs xku3Hu. CporiictBa BI'Ll. Yuenue o BI'Ll. Yuenue o0 sxocucreme.
Tpoduueckas crpykTypa O6uoreonenosza. Ceru nutanus. [lepBuunas 1 BTOpUYHAsS MPOIYKITHSI.
[TpoctpanctBennbie cBsizu B BI'Ll. Ilonstue spycHocty u emkoctd Ouoroma. IlonsTue
HKOJOTUYECKON HUIIH.

Tunsl cBs3eil U 3aBUcHMOCTed B OuoreorieHoze. B3ammMHO mpucrocOOUTENbHBIE CBONCTBA —
koamanrtanus. [lonarue mumukpun. B3anmasie anantanuu B Ouoreonenose. Ko3BomonoHHbIE
CBsi3U B OuoreoneHo3e. MHoroo0pasue cBsizeil B OMOreoIeHo3e.

[Tonsitue ycroitumBocTH OuoreorieHo3a. CBoiicTBa, omnpeaensione ycrounBocts bI'TI:
0oraTcTBO BHIOBOTO COCTaBa M (YHKIIMOHAJIHLHOE Pa3HOOOpas3me, KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBA BUIOB, aHTPOIIOTEHHOE BO3/IEHCTBUE.

[Tonsitue cmenb OworeorieHo3a. Tumbsl cmen BI'1l. IlepBuuHble W BTOpPHYHBIE CYKIIECCHHU.
Cytounsie u ce3onHble u3MeHeHHs bI'Tl. Muoroob6paszue Bomubix bBI'T[. Tumbl BoIHBIX
sKocucTeM. MHOrooOpasue OMOreoeH030B CYIIIH.

Antponiorennoe BimsiHHE. [lyTm coxpaHeHust OwuoreomneHo3oB. Hawamo ocBoeHwms
Ipupoasl JiroAbMU. Hagano KyneTypHOro ocBoeHust npupozsl. Hauano HaydyHOro ocBOCHUS



npupoabl. [IpomblinuieHHOEe ocBoeHue npupobl. Oco3HaHue posu 4yenoBeka B mpupoge. bBI'L]
KaK UCTOYHHK OJaronoay4us Jito1ed. DKOJIOrHuecKUe 3aKOHbI IPUPOIONOIb30BAHHUS.
Honynayuonno-6udoeoii yposens yncusznu (15).

[Tonstue Bupma. Kputepuu  Buga:  Mopdosorudeckuii,  (HU3HOIOro-OMOXUMUYECKHIA,
reorpapuuecKuii, IKOJIOTUIECKUN M PenpoayKTUBHBIH. COBpEMEHHOE IMPEICTABICHHE O BUJE.
buonornueckass koHUENUuUs BUAA.

[Momymsimust kak ¢dopMma cymectBoBanus Buaa. [lomymsmus kak komnoneHT BI'T. IMomymsimus
KaK reHeTudeckas cucrema. Tumnbl nonynasauuid. [lomynsiuonHbsie 0CHOBBI 3BotoIUH. [loHsTHE
MHUKPOAIBOJIONHH. J[BHXKYIIHE CHIIBI U (PaKTOPHI BOIIOLIHH.

[Tonsitue BumooOpa3oBanus. buopazHooOpasue. CrocoObl 00pazoBaHus BHUIOB. [IpUdauHbBI

BbIMUpaHus. [lombITku cucremaruzauuu Ouonorudeckux BuIoB. CoOBpeMeHHas cHucTeMa
opranusMoB. CoxpaHeHue OnopazHoobdpaszusi.

ITpoucxoxnenue yenoseka. Otpsag npumarsl. CemelictBo I'omunuasl. HampasieHnus sBoonnn
cemeiictBa ['omunua. CraHoBiieHHe yesloBeka Kak BHJa. OOInas 3aKOHOMEPHOCTb 3BOJIIOLIUU
YyeJloBeKa.

[TonynsiiMOHHBIE OCHOBBI AaHTPOIIOTEHE3a. Y HUKaJIbHasi 0COOEHHOCTh BUAa YenoBek pa3yMHBbIH.
[Tonsitue pac. Pacbl uenoBeka: HerpoujiHas, MOHIOJOWJHAs, €BpOINEOHAHAas. [unoressl o
IIPOMCXOXKIEHNUN YEJIOBEKAa COBPEMEHHOT'0 BHU/IA.

[Tonsatue Ouonornueckoi sBoironuu. llonsTHe kpeaunonusme u Tpanchopmusme. Teopus
Yapnza J[lapsuHa o060 »sBomtouuu. DOpMbl HW3MEHYMBOCTH OPraHU3MOB: OIpEJEICHHAs U
HeonpeneneHHas. [IoHATHe HCKyCCTBEHHOTO 0TOOPa U €CTECTBEHHOr0 0TOOpa.

dopmMupoBaHuEe CUHTETUYECKOW Teopuu 3Botonuu. CoBpeMEHHas TEOpHs SBOJIIOLMM JKUBOTO
MUpa. OJEMEHTAapHble €AMHMIIBI, 3JIEMEHTAapHBI MaTepuanl U dJeMEHTapHble (HaKTOPbI
ABOJIIOLMU. JIBIDKyIIME CHiIbl 3BOJOUMUA. OCHOBHBIE TOJIOKEHUS CHUHTETUYECKOM Teopuu
HBOJIIOLIHH.

Pesynbrarel aBomonmu. BumooOpaszoBanme. EcTecTBeHHass cucTeMa >KHMBBIX OpPraHU3MOB.
OykapuoThl U npokapuoThl. IIpucnocobnenHocts U aganTanus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIHH.

buonoruueckuit nporpecc. Apomopdo3s, uamoamanrtanus, oOmas aereHepauus. OCHOBHbIE
HaIPAaBJICHUS HBOJIIOLINH.

Crieruduka nonyssiiMOHHO-BUI0BOTO YPOBHSI )KU3HHU, €r0 CTPYKTypa M OpraHu3aius. 3HaueHue
MOMYJISIIIMOHHO-BUIOBOTO ypoBHs. DYHKIMOHAIbHAS pOJIb MOMYJSALMN B IpuUpoje. 3HaUECHUE
JTUKUX BUJOB pacTeHUil. 3HadeHHe NUKUX BHUJIOB KUBOTHBIX. [ €HOPOHA M MPUYMHBI THOenu
BUJIOB.

[ToBTOpEHME MPOIiIEHHOr0 MaTepuaa Mo nepBoi U BTopoil rnaBam. O000IIEeHHE U 3aKpeTIeHHe
3HAaHUH C TOMOIIBIO OMOJIOTUYECKOTO0 TECTUPOBAHUSI.

[ToBTOpEHME MPOIACHHOTO MaTepuaia 1Mo TpeTbel U yeTBepToil rimaBam. O600IIeHNEe U
3aKpeIuIeHUe 3HaHUH ¢ TOMOIIBI0 OMOJIOTHYECKOTO TECTHPOBAHUS.

11 KJ1ACC
Opzanuszmennstii ypoeens sxcuznu (17 u).
Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpraHHW3alluM >KU3HU. 3HAYEHHE OPraHUu3MEHHOTO
ypoBHs B mpupozae. OpraHu3M — OCHOBHAs ITUCKpPETHAs >KUBAas €IWHUIA. DBOIIOIMOHHOE
yueHUEe OPraHU3MEHHOT0 YPOBHS B MPUPO/IE.
[Tonsitue 06 opranusmax. CBoiicTBa opranuzma. Opranus3m Kak omocucrema. Bumbl perymnsaiuu
OpraHM3Ma: CaMOpEryJsilusi, TyMOpajbHas pEryisdluus, HEpBHAas W HEPBHO-TyMOpaJibHas



perynauus. MHOTOKJIeTOYHble oOpraHu3Mbl. OOMEH BEIIECTB M MPEBpallleHUs SHEPruu B
opranusme. CUCTEMBI )KU3HEAEATEIBHOCTH )KUBOTHOTO OPraHU3Ma.

Pa3mHoxkeHue: monoBoe u Oecnionioe. Buael 6ecrionoro pazmuoxkeHus. OCOOEHHOCTH TOJIOBOTO
pasmMHOkeHusa. Ilonm wu mosoBele mpu3Haku opranuszMa. OrmulomoTBopeHue.  Bumsl
OIUIOAOTBOpPEHHUs. VICKyCCTBEHHOE OIUIOAOTBOpEHHUE. [IBOMHOE OILUIOAOTBOPEHUE LBETKOBBIX
pacTeHuil.

[TonssitTue 00  OHTOreHe3e.  OMOpPHUOHANBHBIM  (3apOJBINICBBIA)  MEPUOJI  PA3BUTHS
MHOTOKJIETOYHOT'O Opranuisma — smOpuoreres. [loctaMOproHaNbHbIHM, WK MOCIE3apOAbIIIEBBIH,
nepuoa. Craauu B3poCaoro OpraHu3ma.

3apoxaenue reHetukd. Pabotel I'peropa Mennens. XpoMocoMHasi TEOpUsl HACJIEICTBEHHOCTH.
Ocuosusie nosnoxennss XTH. Otnomenus renotuna u gpenoruna. [lonsarue o reHome.

[lonstue 00  w3MeHumBOCTH. HacnencTBeHHass  M3MEHYHMBOCTH:  MOAM(DUKALMOHHAS
(enorunmueckast), reHOTUIMYECKasi, KOMOMHATHBas, MyTallMOHHas. MyrareHe3, MyTareH,
MyTaHT. MyTalluu: eCTECTBEHHbIE U UCKYCCTBEHHbIE. TUIBI MyTalluii: XpOMOCOMHBIE U T€HHBIE.
3aKOH «rOMOJIOTMUECKHUX PSAIOB HACIEICTBEHHON N3MEHYUBOCTHY.

Mertoapl pabotsl I'. Menaens. Yucteie muaur. MoOHOTHOpUIHOE, TUTHOPUIHOE U TPUTHOPHIHOC
ckpeumuBanue. [lonarue amneneil. 'oMO3UroTHbIe U reT€pPO3UTOTHBIE aiienu. JJOMUHAHTHBIE U
peueccuBHbIe TpU3HAKKU. 1IepBelii 1 BTOpOM 3ak0oH Mennens. ['unore3a 4ucToThl raMer.

Omnpitel I'. Menaens. Monorubpuanoe u nuruOpuaHoe ckpemuBanue. PekomOunammu. Tperuit
3akOH MeHuens. Ananmusupytomiee ckpemuBaHue. OTKJIOHEHHE OT CTaTUCTHYECKUX
3aKoHOMepHocTel. ClenieHHOe HaclleJoBaHHe IeHOB. ['eHeTnyeckue KapTbl OpraHu3MOB.
3aKperIeHue U CUCTEMATHU3alMsl 3HaHUH 10 NIEpBOMY, BTOPOMY M TPETbEMY 3aKOoHaM MeHens
3a CYET PEIICHUs TEHETUYECKUX 3a1a4. THUIIbI B3aUMOIEHCTBUS TEHOB.

[Tonstue cenekuuu. 3anaun cenekuuu. OCHOBHBIE METO/BI CENEKIMU: UCKYCCTBEHHBIH 0TOOp
(OeccozHaTenbHBIE M METOAMYECKUI), TUOpuAM3auus (BHYTPUBHAOBAS M MEXBHJOBAA).
WNubpununr u ayropuaunr. ['ereposuc. Mertoasl rubpuauzanuy. MosekysspHas TuOpuan3anus.
Myrarenes. [lonunnouaus. [lepBuuHble M BTOpUYHBIE LIEHTPBI MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHuM.

[TonsiTue nona. Mexanusm omnpeaeneHus nosa. Oorenes. AyToCOMHBIE U MTOJIOBBIE XPOMOCOMBI;
MY>KCKHE M )KEHCKHE XPOMOCOMBI. 'oMorameTHoe u rereporameTHoe coueranune. Hacienosanue
NPU3HAKOB, CIEMJIEHHOe ¢ MojioM. ['omMorameTHwlii M rereporameTHblii mon. ['emodwmnus u
JabTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcobeHHOCTH TeHeTHKH uenoBeka. OCHOBHOE HampaBlIeHHE TeHeTHKH dvenoBeka. I[loHsarue
kapuotuna. Myrauuu. HacnencrBennsle 6one3nu. Mynbrudakropusle 3aboneBanus. ['eHHble
6osie3Hn. XpoMOCOMHBIE Oosie3HH. MoHOCOMUSI. METO I JIeUeHUSI.

[IpenMer u 3amaun MEOUUIMHCKOW T€HETHKHU. BHOATHYECKUI KOJEKC. DTUYECKUE MPUHIIMIIBI
MEIUIIMHCKOW TeHeTuku. [lonstne OwmorexHomornu. ['eHHas wHxeHepus. CoBpeMEHHbBIC
aCHeKThl OMOTEXHOJOTUYECKUX UCCIIEOBAHUNA. DTUYECKUE aCTIEKThl KJIOHUPOBAHMUS.

['ére Worann Bonbdranr. XXusHenHbslii nukin venoBeka. BrickaspiBanus ¢unocodon: Dpux
®pomm, Huxonait Anekcanaposuy bepses.

[TonsATHE O BHpycax Kak OpraHU3Max. SIBJsieTCs M BHPYC KUBBIM OpraHn3MoM. Kakumu
CBOWCTBAMM JKHMBBIX OpPraHM3MOB 007analoT BuUpYChl. CTpoeHHE U CBOWCTBAa BHUPYCOB.
[IpoHnkHOBeHHE BHPYCOB B KieTkH. [Ipomcxoxaenme BupycoB. Bupycel kak Bo30ymuTenn
3aboneBanuii. CIIMJ]. OPBU, rpunm.

Knemounwuii ypoeenw ncusnu (7 u).



Kiiletka — mpencraBUTENbh KIETOYHOIO YPOBHS JKM3HHM. 3HAUYEHHE KJIETOYHOTO YPOBHS KUBOU

MaTepuu. 3HAYCHHE KIIETOYHOTO ypoBHs. OCHOBHAsl €IUHHIIA JKU3HU U dJEMEHTapHas ¢opma

JKU3HHU.

OBoironusl NepBUYHOM KieTku. [lanbHelinee ycnoxHeHHe KiIeTKU. OCHOBHBIE YacTU KIIETKU.

[ToBepxHOCTHBIN KOMIUIEKC KieTKU. LluTormnasma u ee cBoiictBa. OpraHouibl Kak CTPYKTYpPHBIE

KOMITOHEHTBI LIUTOIJIA3MBbl.

Ku3Hp kneTku. Dtarbl KIETOYHOTO LMKJA: MEepBbId U BTOPOM. JIMTENBHOCTD )KU3HU KIIETKH.

Henenune knetku. MUTO3 WM HENpsIMOE JEJIEHUE KIETKU. bHojormyeckoe 3Hauy€HHWE MHUTO3A.

Meiio3 — penpoayKTHUBHOE JeieHue kiaeTku. CpaBHEHHME MHTO3a W Meio3a. buosnoruueckoe

3Ha4YCHHUE Meio3a.

[Tonsitre 0 xpomocomax. CTpykTypa XpoMocoM. HerncTtoHoBbIE ¥ TUCTOHOBBIC OCIKH. Y POBHU

KOMITAKTU3aluK XxpoMatnHa. OyHKIMKM XpOMOCOM. ['eHeTnuecknii koa. TpaHCKpuIus.

Hayka o xknerke — muuronorus. Ilonsarue o kierke. AHUMaIbKynu. llepBbie MOJIOKEHUS

KJIETOUHOU Teopun. PazButue yuenus o kierke. CoBpeMeHHas KJI€TOUHAas TEOPHUS.

[TonsiTre nenecoodbpasHocTH U rapMoHuH. COOTHOLIEHHE TAPMOHUHU JKUBOM KJIETKU U TaAPMOHUU

Mupa. B3auMocBs3b 1 pazHUIIa MEXTY TOHATUSMU «TAPMOHUS» U «IIPUPOIOCO00PAZHOCTDY.
O00011eHre U cucTeMaTu3alus 3HaHuH 10 IJ1aBe 2.

Monexynapuuwtit yposens sxcuznu (10 u).

Oco0eHHOCTH MOJEKYISPHOTO YPOBHA ku3HH. [loaumepsl 1 MoHOMEpbl. PUBUKO-XUMHUECKHE

cBoiictBa Monekyn. buonormueckwe  GyHkuuu  MoJekyld.  CTpyKTypHBIE — 3JIEMEHTBI

MOJIEKYJIIPHOTO YPOBHS KU3HU. OCHOBHBIE NPOLECCHI, 3HAaUeHHE U opranuzanus MY K.

Heoprannueckue BemiecTBa: BOJA, MHUHEpalbHbIE COJM, JBYOKHCHh YIJepoia, KHUCIOTHl U

ocHoBaHUsl. OpraHUYEeCKHE BEIIECTBA: YIJICBOJBI, JUMHUILI, OCIKH U HYKJICHHOBBIC KUCIIOTHI.

Crpykrypa JJHK u PHK. Perumukarus JJHK.

Cunre3 kak yacth Metabonm3Mma. [louarue merabonusma. [lonstue OuocunTeza U porocuHTE3a.

CgeroBas u TemHOBas (a3wl porocunTeza. Dotocuremsl. [{ukn KanpBuna.

[TonsiTue o OumocuHTe3e Oeska. DTanbl CUHTE3a Oelika: TpaHCKpUMUMs, TpaHcasanus. [lonstue

antukosioHa. Akuenropsas yacte PHK. Tunet PHK: TPHK u uPHK. [1onsiTue nonucomel.

[Tonste o Owonmormyeckum pacuierieHud. ATO, AM® u AJI®. AspoOHoe abIxaHue.

beckuciaopoaHblii 3Tan KJIETOYHOTO JIBIXaHMS, WIHM TJIMKOIU3. KucnopoaHslid 3Tan KIETOYHOTO

neixanus. uxn Kpe6cea.

OmnacHocTh monuMmepHoro mycopa. IIpobrmema ycrtoitumBoro pasButus. [naBHble (akTOpHI

Jlerpajaliliyd U palioHbl UX MPOsIBICHUA. Moaenu pa3BUTHs MUpa. DKOJIOTUS U HOBOE BO33pEHUE

Ha KynbTypy. Kputepun pa3zBuUTHS KYJIbTYPHI.

OO6o6mieHre U cucreMaTH3alusl 3HAHUN O CTPYKTYPHBIX YpPOBHSX JKHMBOM Martepuu. Bunel

O61opa3HoO0pa3us: BHMJOBOE, TE€HETHYECKOE, 3KOJOIMUYecKoe, Treorpaduueckoe, COLUAIBHO-

ATOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6001eHrne U cucTeMaTu3alus 3HaHWM 10 YpPOBHSIM OpraHu3allud XUBOW MaTepHu:
OpraHM3MEHHOM, KIJIETOYHOM U MOJIEKYJSIpHOM. MToroBass oOLleHKa 3HAaHUH METOAOM
OHMOJIOrNYECKOr0 TECTUPOBAHUS.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIJACC (35 HACOB)
Has3zeanue Tema ypoka Ocnognuie euowvt deamenvnocmu | Hcnonwvzos
pazoena ooyuarowuxcs anue




0bopyoosa

HUA
yeumpa
«Touka
Pocmay
Beeoenue 6| 1. Conmepxanue u | Crnymanue OObSICHCHHHA yUUTEIS.
Kypc ob6wen | ctpykrypa  kypca | CamocTosTenbHas paboTa ¢ y4eOHUKOM.
ouonozuu (4 | odbmeit Ouomorum.
u). OcHOBHbIE
CBOICTBA KU3HMU.
2. YpoBHHU DJIEKTPOHHBI
PaGora ¢ pa3naTouHbIM MaTEpHAIOM.
OpraHu3aIu . € TabIuIbl U
N Caymranue oObsSCHEHUN YIUTEIIS.
KUBOUM MaTepHH. TUTaKaThI.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
3. 3navyenue | Ciaymanue oObICHEHUN YIUTEIIS.
MIPaKTUYECKOU CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OHMOJIOTHH. OTbéop W cpaBHEHHE MaTepuana IIo
MeTto b1 HECKOJIbKUM UCTOYHHKAM.
OMOJIOTUYECKHUX
HCCIIEJOBaHUI.
4. XKuport mup wu | Cinymanue oObSICHEHUN YIUTEIIS.
KYJIbTYpa. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ kaproukamu.
Pabota B mapax.
Buocgepnorii | 1. Yyenue o | Cnymanue oObsICHEHUN yUUTETISI.
ypoeeHs ouocdepe. PaGora B mapax.
acuznu (7 u). Pabora B rpynmnax.
2. IIpoucxoxneHue
Pabota ¢ pa31aTOYHBIM MaTEpUAJIOM.
’KHBOTO BEIIIECTBA. .
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
3. buonornueckas | Cinymanue oObsICHEHUHN yauTesl.
HBOJIIOLUS B | CamocrosTenbHas paboTa ¢ yueOHUKOM.
pa3BUTHH Pabora ¢ kaproukamu.
ouocdepsl. Pa6ora B mapax.
Pabota B rpynmnax.
[ToaroTroBka K KOHTPOIBHOM paboTe.
[ToBTOpEHME NPONEHHOrO MaTEpHAIA.
4.  KourponbHas | Pemenue 3aganuii KOHTPOIbHON paboTHI.
pabora No 1.
5. bwuochepa xak | Ciymanue oObICHEHUA YIUTEIA. DNEeKTPOHHBI
rio0anbHas Pemenue 3anau. € TaONuIbl U
IKOCHCTEMA. Pabota B mapax. TJIaKaTh.
Kpyrosopot OcraBnenue Kiacrepa.
BEIIECTB B | Paz0op kmactepa y 1ockw.
IPUPOJIE.
6. UYenoBek Kak
Pabota ¢ pa3maToYHBIM MaTepUaIOM.
KHUTENb Ouochepsl .
Caymanue oObsSCHeHUN YUUTEIIS.
U €ero CBs3b C
. CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
PUPOJION.
7. DKonorudeckue Pa6ora c
PaGora ¢ pa3naTouHbIM MaTepHAIOM.
dakToppl M = HX repOapHbIM
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3HAYEHUE. Crnymranve oObsICHEHUN yUUTETIS. MaTepuaioM
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
Buozeoyenom | 1. buoreonenos | Pabora B mapax.
uuecKkuil KaK ocoOsrii | Pabora B rpymmax.
Ypo8eHb YPOBEHb Pabota ¢ yueOHMKOM.
ocu3nu (8 u). | opraHuzanuu Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
KU3HU, Ouo- ¥ | 3amojiHeHUE CBOJHOM TaOJIUIIbI.
9KOCUCTEMA.
2. Ctpoenue wu | CocraBieHne OMOT€OIIEHO30B. DJIEKTPOHHBI
CBOICTBa Paz6op crpoenus BI'TI. € TaOJNHIBI |
OuoreoreHo3a. PaGora B rpymnmnax. IJTaKaThlI.
Pabora o kapToykam.
3. JlabopaTopHas Pabota B mapax. Hudposas
pabora Ne 1. PaGora c repbapusimu. naboparopus
«[Ipucnocobnenno | BrisBnenue 3aKOHOMEPHOCTEH | O IKOJIOTUU
CTb PACTCHHI U MIPUCTIOCOOTICHHOCTH pacTeHuit U | (maT4uk
KUBOTHBIX K KUBOTHBIX K YCIIOBUSIM XH3HHU B JIECHOM | OCBEIIEHHOC
ycinoBuAM Ku3HUA B | BI'T». TH,
JIECHOM DopmyIpoBaHUE BBIBOJIOB MO | BIAXXHOCTU U
OuoTreoneHo03ey. naboparopHoii padore. TeMIeparyp
13))
Pabora c
repOapHbIM
MaTepUaIoM
4. CoBmectHas | Cinymanue oObsICHEHUN YUUTEIs.
KU3Hb BHJOB B | Pabora ¢ yueOHUKOM.
ouoreoleHo3se. Pabora 1o yueOHbIM KapTam.
[ToaroroBka Kk KOHTPOJILHOM padoTeE.
5. KoutponbsHas | Pemenue 3ajanue KOHTpOIbHOM paboThI.
pabota No 2.
6. [Tpuuuns! | PaGorta B rpynnax.
YCTOWYMBOCTHU Pa6ora ¢ yueOHUKOM.
OMOTreo1IeHO30B. Pabota ¢ pa31aTOYHBIM MaTepUaAJIOM.
Ananus AHanM3 KOHTPOJIBHOM pabOTHI.
KOHTPOJIbHOM Hcnpasnenue omubOOK, JOMYIIEHHBIX Ha
paboTHI. KOHTPOJIbHOU paboTe.
7. 3apoxaenue u | PaGora B rpynmax. ONEKTPOHHBI
CMeHa Pabota c yueOHUKOM. € TaOJuIbl U
OUOTeo1IeHO30B. Pabota ¢ pa3aTOYHBIM MaTepUAJIOM. TUTaKaThL.
8. Coxpanenue | Pabota B mapax. Hudposas
pasHooOpa3us Pa6ora B rpymnmax. nabopaTopus
BI'LI. Crnymanue 0ObSICHEHUN yUUTEs. I10 DKOJIOTUU
DKoJIOTHYeCKHe Pabora ¢ npobiaeMHBIMH BOIIPOCAMHU.
3aKOHBI OO6cyxaeHre OTBETOB.
MIPUPOJIOTIOIB30BaH
usl.
Ilonynayuonn | 1. Bun, ero Caymanue oObsSCHeHUN YUUTEIIS. Pabora c
0-6U006011 KpUTEpUU U CamocTosTenbHas paboTa ¢ ydeOHUKOM. | TepOapHBIM
Ypogenp CTPYKTYypa. Pabota ¢ kapToukamu. MaTepHaiIoM

arcusnu (16).
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2. Jlaboparopnas Pabota B mapax. Hudposas

pabora Ne 2. PaGora c repbapusimu. naboparopus

«Mopdonoruuecku | Pabora o MOP(}OIOrHYECKUM | 10 KOJIOTUU

€ KpUTepuH, KPUTEPHSIM. (maTumk

ucrnoinb3yemsble mpu | PaboTa Ha onpenenenne BUIOB. OCBEILEHHOC

OTIpeIeIIeHu U dopmynupoBaHue BBIBOJIOB o | TH,

BUJIOBY. nabopatopHoi padore. BJIQXKHOCTH U
TeMIeparyp
13))
Pabora c
repOapHbIM
MaTepHaIoM

3. Ionymsmus kak p

aboTa ¢ pa3aTOYHBIM MaTepUaATIOM.

(popma Caymranue oObsSCHEHUN YIUTEIIS.

CYICCTBOBAHHA CamocTosTenbHas paboTa ¢ y4eOHUKOM.

BHA, ocobas

reHEeTUYEeCKas

cucrema u

OCHOBHAsl €IMHHIIA

HBOJIIOIUH.

4. Pa6 DNEeKTPOHHBI
BuiooGpasosanie Ca OTa C Pa3siaTO4HbIM MATEPUATIOM. o TaGHI i
JyIIaHue OObSICHEHUN YIUTEIIS.

R TMPOLECC | camocrosTensaas pabora ¢ YU4EOHUKOM. TUIAKATB.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emue.

5. Oransl | PaboTa ¢ pa3gaTouHbIM MaTepHaIoM. DJEeKTPOHHBI

MPOUCXOXKICHUS Pabota c xapToii ypoka. € TaOIuIbl U

YeJI0BEKa. 3akpernieHre 3HaHuil 10 TeMe. TUTaKaThI.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.

6.  KoutponpHas | Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.

paborta No 3.

7. UYenoBek kak | PaGoTta ¢ pa3gaTouHbIM MaTepHaIoOM.

YHUKaJIbHBIA ~ BUJ | PaboTa ¢ kapToit ypoka.

KHUBOM  MpHUPOIBL. | AHaIM3  OIIMOOK, JOINYLIEHHBIX Ha

AHanus KOHTPOJIbHOU paboTe.

KOHTPOJIBHOU

paboTHI.

8. Hctopus | Cnymanue o0ObsICHEHUH yuuTens.

pa3BUTHUS CamocTosTenbHast paboTa ¢ y4eOHUKOM.

HBOJIIOI[MOHHBIX OT1bop u cpaBHEHME Marepuana I0

UJICH. HECKOJIbKUM HCTOYHHKAM.

9.  CospemenHoe | PaGota ¢ pa3gaTouHbIM MaTepHaIOM.

yUYCHHUE 00 | Cnymanve 0ObSICHEHUIN YIUTEIS.

HBOJIIOIUH. CeMHUHapCKOE 3aHSATHE.

10. Pesynpratsl | PaboTta ¢ pa3gaTouHbiM MaTepHaIoM.

sBomorm U ee | Cymanue oObsSICHEHUN YIUTEIIS.

OCHOBHbIE CemuHapcKoe 3aHsTHE.

3aKOHOMEPHOCTH.

11. OcnoBuble | PaboTa ¢ pa3naTOYHbIM MaTepUAIOM.

HaMpaBJICHUS Crnynranve 0ObsICHEHUN yUUTETIs.
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DBOJIOLUH.

CeMUHApCKOE 3aHSTHE.

12. OcobenHoctu
MOMYJISIIIIOHHO-

BHUJIOBOTO  YpPOBHS
*Ku3Hu. Becemupnas
CTpaTerus OXpaHbl
MIPUPOJIHBIX BUJIOB.

Caymanue oObCHEHUN YUUTEI.

Pabota ¢ mpoOIeMHBIMH CUTYaLUSIMH.
Pazbop mpemioxenuit 1o  oxpaHe
IPUPOIHBIX BUIOB.

13. O06o0wenne u
CUCTEMATHU3ALISL
3HAHUU.

IToBTOpEHME MPONAECHHOIO MaTEpHAIIA.
Pabota B mapax.
CamocTosTenbHas
KapTOUYKaM.
ITonroToBka K KOHTPOJIBHOHN paboTe.

paborta 1o

14. O0o06Omenne u
CUCTEMaTH3aIUs
3HaHUN 1O Kypcy
ouwomornu B 10
KJacce.

[ToBTOpEHME MPOIACHHOTO MaTepUaIa.
Pabora B mapax.
CamocrosiTenbHas
KapTOYKaM.
IToaroroBka K KOHTPOJILHOM paboTe..

paborta o

15. Wrorosas | Pemenune 3ananuii KOHTPOJIBHOU PaOOTHI.
KOHTPOJIbHAS
pabora.
16. Anamms | Pabora Haz omnnOKamu.
KOHTPOJILHOM Paz6op 3amanuii KOHTPOIBLHOU PAOOTHI.
paboTHI.
11 KIIACC (34 UYACA)
Ha3zeanue Tema ypoka Ocnoenble 6uovt oeamensvhocmu | Hcnonv3oe
paszoena odyuaromuxcs anue
0bopyooea
HUA
ueumpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiii | Ciymanue oObsICHEHUH yunuTes.
blit  yposens | ypoBeHb ku3HH U | CamocrosiTenbHas paboTa ¢ yUeOHUKOM.
ocusznu (17 u). | ero poib B
IPHUPOJIE.
2. OpraHusm Kak Pa6 OIEKTPOHHBI
HOCHCTEMA. Ca OTa C Pa3sfaTOHbIM MATEPHATIOM. R —
JylmiaHue 0ObSICHEHUN YIUTEs.
Hpouecce: CamocrosrenbHas pabd 0 TUIAKATBL.
paboTa ¢ y4eOHHKOM.
KHU3HEIEATSILHOCT
Y MHOTOKJIETOYHBIX
OpPTaHN3MOB.
3.  Pa3muoxenue | Ciymanue oObsICHEHUH yUnTEs.
OpraHU3MOB. CamocrosiTensHas paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT60p W cpaBHEHHWE MaTepualia IIo
€ro 3HaYCHHE. HECKOJIbKUM HCTOYHHKAM.
4, PazButne | Cnymanue oObSICHEHUN YIUTEIS. DJIEKTPOHHBI
OopraHusma ot | CamocrosTenbHas paboTa ¢ yueOHUKOM. | € TaOJIUIBl U
3apOXKICHUS 1o | Pabora ¢ kapToukamu. TUTAKaTBhI.
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CMepTH Pabota c npe3enTaruei.
(oHTOrEHE3). ITpocmoTp BuaeohparMeHToB.

5. W3 wucropun | Cinymnranue oObsICHEHUN yIUTEIIS.
pa3BUTHS Pabora B mapax.

TeHETHUKH. PaGora B rpynmax.

Pemmenue reneTnyeckux 3aaay.

6. H3meH4uBOCTH DJIEKTPOHHBI
PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
MIPU3HAKOB . € Ta0muIbl U
Caymanue oObCHEHUN YUUTEIS.
opranm3smMa # ee IJTaKaThI.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
THUTIBL PaGora c
PaboTa ¢ JONOTHUTEIBHBIM MAaTEPHATIOM.
repOapHbIM
MaTepUaIoM
7. T'enermueckue | CiyaHue oObSICHCHUA YIUTEIIA. DJIEKTPOHHBI
3akoHOMepHOCTH, | CamocrosTelbHas paboTa ¢ yUeOHHKOM. | € TaOIUIBl U
OTKPBITHIE I'. | PabGoTa ¢ kapToukamu. TUTaKaThI.
Mennenem. Pabora B mapax.
PaGora B rpynmax.
Pemenue renernueckux 3amad.
8. Jurubpuanoe | Ciymanue oObsICHEHUN yUnuTes.
CKpeUIMBaHNUE. Pemienune mocraBneHHbIX 3a1a4.
PaGora ¢ yueOHUKOM.
Pabora B mapax.
PaGora B rpynmax.
Pemenue renernueckux 3amad.
9. Pemenne | Cnymanue oObsCHEHUN YUUTEIS.
TCHETHYECKUX Pemrenune reHeTnyeckux 3aaad.
3ajau. Pa6ora B mapax.
Pabota y nockwu.
10. JlabGoparopHas | Pabota B nmapax.
pabora  Ne 1. | BeimosiHeHME 3alaHM 1O PELICHUIO
«Pemenne TeHETUYECKUX 3a/]1ady.
AKCIIEPUMEHTAIBH
BIX  33da4 10
TCHETUKE.
11. T'enernueckue DIEeKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
OCHOBBI CEJIEKITHH. . e TaOIuIbLl U
Cnymanue oObSICHEHUN yUUTENs.
Bxnang H. n. MJIaKaThI.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
BasuiioBa B
pa3BuTHE
CEJIEKIIHH.
12. T'eneruxa nona | Pabota B mapax. DIEKTPOHHBI
U HacienoBaHue, | PaboTa B rpymmax. € TabIuIbl U
CIIETJIEHHOE c | Pemenne reHeTmuecKux 3aad. TUTaKaTHI.
TIOJIOM.
13. Pabora ¢ mpe3eHTamnuei. DJICKTPOHHBI
Hacnencreennsie PaGora ¢ yueOHUKOM. € Ta0muIel U
Oomne3nu uenoBeka. | Pa3zbop TEHETUYECKUX OOJIe3HEH | TUTaKaTHI.
YeJI0BEKA.
[IpocmoTp BumeohparMeHTOB.
OO6cy>XaeHre MOTyYeHHBIX 3HAHUM.
14. Menunuuckas DJIEKTPOHHBI

Pabota ¢ pa3aTOYHBIM MaTepUaJIOM.
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reHeTHKa u | Cnymanue OObsICHEHUI yUUTENS. € Tabnuibl U

JOCTUKEHUS CamocrodrenbHas paboTa ¢ yueOHUKOM. | TUIAKaTHI.

OMOTEXHOJIOTHH.

15. TBopuectBo B | PaGoTa ¢ pa3gaTodHbIM MaTepUaAIOM.

XU3HU yenoBeka u | Ciaymanue oObICHEHUN YUUTENs.

o01iecTBa. CeMuHapcKoe 3aHsTHE.

CocraBieHue npoekTa.
ITonroToBKa K KOHTPOJIBHOHN paboTe.

16. KontponwHas | Pemenne 3aganuii KOHTPOIBHON pabOTHI.

pabora No 1.

17. HapcTtBo | Ciymanue oObICHEHUH YIUTEIS.

Bupycsl. PaboTa ¢ JONOTHUTENBHBIM MAaTEPHATIOM.

Bupychbie Cocragienue kiacrepa.

3a00JIeBaHMUS. Paz6op BUPYCHBIX 3a00JIeBaHUN.

Amnanus DNEeKTPOHHBIE TAOIUIIBI U TUIAKATHI.

KOHTPOJIbHOM Pabora ¢ BuseopparmeHTamMu.

paboTHI.
Knemounwii 1. Knerounsrii | Criymanue o0bsICHEHUH yUUTEIs. DNEeKTPOHHBI
YpoeeHb YPOBEHb CamocrosTenbHas paboTa ¢ yaeOHUKOM. | € TaOIuIbl U
scusnu (7 u). | OpraHu3aLuu OTtbop ™ cpaBHEHHE Marepuaia IO | IUTAKATHI.

KUBOM MaTepuu M | HECKOJIbKUM MCTOYHUKAM.

ero poiib B

IPHUPOJIE.

2. Kmerka wu ee | Pabora B mapax. Muxkpockor

CTPOCHHE. Pa6ora B rpymnmnax. U pOBO,

Opranounsl  kak | CocraBieHHe ONOPHOM TaOIUIIBI. MHKpOIIpena

CTPYKTYpHBIE Caymanue oObsCHEHUN YUUTEIS. paTsl

KOMIIOHEHTBI [IpoBepka 3HaHUM.

LIUTOIIJIA3MBI.

3. Kinerounsii | Cnymanue oObsICHEHUH yauTes. DIEeKTPOHHBI

LUKJL. Henenue | PaboTa ¢ MOAynbHBIMU TaOIHIIAMHU. € Tabauubl U

KJIeTKH — MUTO3 M | Pabota c OMOJOTrMYECKUM | IJIAKATHI.

MENO03.

KOHCTPYKTOPOM.

4. Crpykrypa u

Caymanue oObsCHEHUN YUUTEs.

byHKIIUN CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
XpPOMOCOM. Pabora ¢ kaproukamu.
5. Hcropus

Pa3BUTHA HAYKHU O
KJICTKCE.

Pabota ¢ pa3gaTouHBIM MaTEPHATIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

6. T'apmonuss u
1enecoo0pa3HoCTh
B JKUBOU IIPUPOJIE.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Cnymanue 0ObSICHEHUN yUUTENs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
CeMuHapCcKOE 3aHATHE.

IloaroroBka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buomornueckoe | Pemenne  3amaHuii OHMOJIOTMYECKOIrO
TECTUPOBAHUE 10 | TECTUPOBAHHS.
riiaBse 2.
Moanexynapn | 1. MonekynspHbli
N Pabota ¢ pa3gatrouHbIM MaTepuaIoMm.
blil  YyPOGeHb | yPOBEHD JKU3HU:

acuznu (10 u).

3HA4YCHUEC U POJIb B

Caymanue oObsCHEHUN YIUTEIS.
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MIPUPO/IE. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Pabora B rpymmax.
OO6cyx1eHre BOIPOCOB.
2. OcHOBHbIE p DNEeKTPOHHBI
aboTa ¢ pa3aTOuHBIM MaTEPHATIOM.
XUMHUHCCKHC . | Cnymanue oObICHCHUI YIUTEIIA. e Tabiuusl 1
COCIMHCHMIA AUBOM | g pjocTosTEnbHAS paboTa ¢ y4eOHUKOM. TUIAKATBL.
MATCPHH. Pabota B rpynmax.
Crpykrypa u
byHKIHH
HYKJICHHOBBIX
KHCJIOT.
3. [Iponeccrr | Ciiymanue o0bsICHEHUH yUUTEIs. DNEKTPOHHBI
cuHTe3a B >KuBbIX | CamocTrosiTenbHas padoTa ¢ yueOHUKOM. | € TaOJauIbl U
KJIIETKAaX. OTtbop ™ cpaBHEHHE Marepuaia IO | IUIAKATHI.
HECKOJIbKUM UCTOYHHKAM.
3anojaHeHre ONOpHOM TabJIUIIbI.
4. [Ipoueccrl | PaboTa ¢ pa3gaTodyHbIM MaTepraioM. DJEKTPOHHBI
OouocuHTe3a Oenka. | Pemenwue 3agau. € Tabnuubl U
Crnymanue oObSICHEHUN yUUTEINS. TUTaKaThI.
Pabota c OouonornyeckuMm | buomornueck
KOHCTPYKTOPOM. ui
KOHCTPYKTOP
5. Monexkynspasie | PaboTa ¢ pa3gaTodHbIM MaTepraIOM.
MIPOLIECCHI Pemenue 3anau.
pacIHieTuIeHHs. Crnymianvie 0ObsICHEHUN yUUTeTIsl.
Pabora B mapax.
6. Xumnueckoe | Caymanve 0ObSICHEHUN YUUTEs. DNEeKTPOHHBI
3arpsi3HEHUE CamocrosrenbHas paboTa ¢ yueOHUKOM. | € TabJIuIbl U
OKpY>KaroIeu OTbop W cpaBHEHHME Marepuaiga IO | TUIAKATHI.
cpenabl KaK | HECKOJIbKMM UCTOYHUKAM.
rodanpHas CemuHapcKoe 3aHATHE.
IKOJIOTHYECKas Pa3bop mpemnoxenuit mo Ooprbe C
npobneMa. Bpewms | axooruueckuMu mpooaeMamu.
JKOJIOTUYECKOU
KYJIBTYPBI.
7. 3axmouenue: | Ciymanue oObsICHEHUH yuuTes.
CTPYKTypHBIE CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
YPOBHHU OT1bop u cpaBHEHHME Marepuana Io
OpTaHu3aIH HECKOJIbKUM HCTOYHHKAM.
KUBOU MaTEpUH.
8. O6o006menue | Pabora ¢ pa3gaTouyHbIM MaTEpPHAIIOM.
3HaHUN 10 Kypcey | Pemenue 3aaau.
OouoI0ruu 11 | 3akpennenue 3HaHUHN MO TEME.
KJiacca. ITonroToBKa K KOHTPOJIBHOMN paboTe.
9. Wrorosas | Perenue 3ananuii KOHTPOIBHOU PaOOTHI.
KOHTPOJIbHAS
pabora.
10. Anamuz | McripaBieHue ommooK.
KOHTPOJIbHON Paz6op 3amanuii KOHTPOIBLHON PAOOTHI.
paboTHI. Crnynranve 0ObsICHEHUN yUUTETIs.
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