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BBenenune

Pabouas mnporpamma mno yuebHomy mpenmery «buonorus» (yrayOn€HHBIA YpPOBEHB)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMH:
- @enepanpHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii
Oenepauumn» (€ MOCIETYIOIUMU U3MEHEHUSIMN);
- npuka3 MuHucrepcta obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413
«O0 yrBepxkaeHUN (heepaTbHOro roCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHETO
o0rmrero o0pazoBaHus (C TOCIEAYIOMIMMA U3MEHEHUSMN );

- mpuka3 MunncrepcTBa oOpasoBanus u Hayku P® ot 31 mapra 2014 r. Ne253 «O06
YTBEP)KJICHHH TMEpeYHs y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIB30BAaHUIO IPH pear3aliu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIIO 00pa30BaTeIbHBIX MPOrpPaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOTO OOIIIET0, CpeTHero 001Iero oopazoBaHus (C MOCIEAYIOIUMHI H3MEHEHUSIMHI)

- IlpumepHast ocHOBHasi oOpa3oBaTeibHasl MporpaMma CpeaHero oOIero oOpa3oBaHWS,
o00peHa pemieHueM (enepasbHOr0 y4eOHO-METOIMYECKOTO OOBEIMHEHUS] TI0 OOIIeMy
obOpazoBanuto (mpoTokos 3acemaanus ot 28.06.2016 Ne 2/16-3);

- IIporpammel cpenHero (mosiHOro) obmiero oOpasoBanust nmo Ouosormu 10-11 kmacc.
bazoBeiii  ypoBenb. ABTOop 3axapoB b.b. (Paboume mporpammsel. buonorus. 10-11 kmaccsl:
yaeOHO-MeToanueckoe mocooue — M.: «JIpoda» 2017).

- YMK:

- 10 knacc- buonorus: OOmas Ouosnorus. YrinyOneHHbld ypoBeHb. 10 ki.:yueOHuk / B. b.
3axapos, C. I'. MamonToB, H. 1. Conwun, E. T. 3axapoa. M. :[Ipoda, 2019
- 11 xmacc - buomorus: OGmas Ouosiorus. YriryOneHHbIH ypoBeHb. 11 ki.:yueObnuk / B. b.
3axapos, C. I'. MamonToB, H. 1. Conun, E. T. 3axapoa. M. :[Ipoda, 2019

- Tlomoxenne o paboumx mporpaMmax y4eOHBIX TpeaMmeToB, KypcoB MOV «Cpenusis

mkoja Ne2y (mpuka3z MOY «Cpennsist mkosra Ne2 Ne ot 31.08.2016 No249/1)

|. Ilnanupyemble pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa
1. 1. JInyHOCTHBIE Pe3yJbTATHI:

® pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
yJaImxcs;

e yOEXICHHOCTh B BO3MOKHOCTH NO3HaHMS HPUPOJIBI, B HEOOXOJUMOCTH Pa3syMHOTO
UCIIOJIb30BAHUS JIOCTIDKGHUH HAayKd W TEXHOJOTMH IS JAJbHEWIIero pa3BUTHA
YeJI0BEYECKOro OOIIecTBa, yBAKEHHE K TBOPLAM HAyKd W TEXHUKH, OTHOILICHHE K
OMOJIOTHHM KaK K 3JIEMEHTY 00IIeYeTI0BEUECKON KYIbTYpHI;

®  CaMOCTOSATENIFHOCTH B IIPHOOPETEHUN HOBBIX 3HAHWH M MPAKTHYECKUX YMEHHU;

® TOTOBHOCTb K OOOCHOBAaHHOMY BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBHH C
COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMU;

e MoTHBalus 0Opa30BaTENbHOW JAEATEIBHOCTH HIKOJBHUKOB HAa OCHOBE JMYHOCTHO-
OPUEHTHUPOBAHHOI'O MOAX0/1a;

e (opMupoBaHHE IEHHOCTHBIX OTHOUIEHMH JApPYr K Jpyry, K Y4YUTENI0, K aBTOpaM
OTKPBITUH U N300peTeHNH, K pe3ybTaTaM 00ydeHHUs.

1. 2. MeranpeAMeTHBIMM pe3yJibTaTaMH 00ydeHUs OMOJIOTHM B cTapiueil npoduibHOMI
IKOJIE SIBJISIOTCS:

e npuoOpeTeHHEe M 3aKpeIUIeHHE HAaBBIKOB 3()(EKTUBHOTO TMOJYYEHHUS U OCBOCHUSA
y4eOHOTO MaTepHajia ¢ UCIOJIb30BaHUEM YUeOHOH auTeparypsl (y4eOHUKOB U MOCOOUit),
Ha JIEKIUAX, CEMUHAPCKUX U MPAKTUYECKUX 3aHATHUIX;

® OBJIAJICHHE HABBIKAMH CaMOCTOSATEIBHOTO MPUOOPETEHHs] HOBBIX 3HAHUM, OpraHu3aluu
y4eOHOI NesTeNbHOCTH, NMOCTAaHOBKH LieJel, IUIAHMPOBAHUS, CAMOKOHTPOJS U OLIEHKU



PE3YyIbTATOB cBOEH ACATCIIBHOCTH, YMCHHUAMU TNPCABUACTL BO3MOXKHBIC PC3YyJIbTAThL
CBOMX JICHCTBUI;

® JIOHUMAaHUC pasttmﬁ MCXKAY aJbTCPHATHBHBIMU q)aKTaMI/I U TUIIOTE3aMU JI1 HX
OG’LHCHCHI/IH, TCOPCTUICCKUMU MOACITIAMU KW PCaJIbHBIMU O6’b€KTaMI/I, OBJIaACHUC
YHUBCPCAJIbHBIMHU y‘-Ie6HI)IMI/I I[€I>'ICTBI/I$IMPI Ha OpUMCpax THUIIOTC3 IJIA 00BsICHEHHUS
HU3BCCTHBIX q)aKTOB u BKCHepI/IMeHTaJII)HOfI IMPOBCPKHU  BBIABUI'daCMbIX THIIOTE3,
pa3pabOTKU TEOPETUICSCKUX MOJICIICH TTPOIIECCOB MM SIBJICHU;

e (opMupoBaHHE YMEHHUI BOCIPUHUMATD, IIEpepadaThIBATh U MPEABSIBIATE HHPOPMALIUIO
B CJIOBECHOH, O0Opa3HOM, CHMBOJMYECKOW (opMax, aHAIM3MPOBATH M TepepadaThIBaTh
IIOJIYYCHHYIO I/IH(l)OpMaIII/IIO B COOTBETCTBHH C IIOCTABJICHHBIMH 3adadyaMH, BBIACIATH
OCHOBHOC COACPIKAHUC TIPOYUTAHHOI'O TCKCTA, HaxXoJuTb B HEM OTBCTbBI Ha
IMOCTABJICHHBIC BOITPOCKHI U U3JIarath €ro;

e puOOpETEHHE OMbITa CaMOCTOSITENBHOIO MOMCKA, aHajlin3a W oTOopa MHpopManuu ¢
HCIIOJIb30BAHHUEM Pa3JINYHBIX HCTOYHHUKOB U HOBBIX I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI pIn b
PEIICHHM A MMO3HABATCIIbHBIX 3a1aY,

® PpPa3BUTHC MOHOJIOTHYECKON M I[I/I&JIOFH‘ICCKOﬁ peun, YMCHUS BbIpaXaTb CBOU MBICIIA U
CIIOCOOHOCTH BBICTYIIMBAaTh COOECETHUKA, MOHUMATh €ro TOYKY 3pEHHs, NMpPU3HABATh
MpaBo IPYroro 4ejoBeKka Ha MHOE apryMEHTHPOBAHHOE MHEHHUE;

® (OCBOCHUC IIpuEMOB JICfICTBPIfI B HECTaH IaPTHBIX CUTyalusx, OBJIAJICHUE
OBPUCTUYCCKUMHU METOJaMU PCIICHUA np06neM;

e (opmupoBaHue ymMeHHIl paboTaTh B TpYIIE C BHINOJHEHHUEM Pa3INMYHBIX COLIMATIBHBIX
pOJ'IGfI, MNpEACTABIATE U OTCTAWBAThL CBOU B3TJIAABI U y6e>1<)1eH1/1${, BE€CTU IHUCKYCCHUIO.

1. 3. IIpeameTHble pe3yabTaThl

B pe3yabrare m3ydeHusi yueOHoro mpeamera «buoJsiorusp» Ha ypoBHe cpeaHero o0miero
0o0pa3oBaHuMA:

BbImyCKHUK HA Yri1y0JIeHHOM YPOBHE HAYUYMTCS:

—  OIICHHMBATh POJIb OMOJIOTMYECKUX OTKPBITHI M COBPEMEHHBIX HCCIIEOBaHUI B pa3BUTHH
HayKH U B MPAKTUYECKOU 1eATEIbHOCTH JIIOJICH;

—  OIICHMBaTh POJb OMONOTMH B (POPMUPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpA,
MIPOTrHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHS OMOJIOTUH;

—  yCTaHaBJIMBATh U XapaKTEPHU30BaTh CBSI3b OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX MOHSATHIMA
(k1eTka, opraHus3M, BUJ, SKOCUCTeMa, Ouocdepa) ¢ OCHOBOMOIATAIOIUMHI MOHSATHSIMHU JIPYTUX
€CTECTBEHHBIX HaYK;

— 00OCHOBBIBATh CHUCTEMY B3IUIAJIOB Ha JKHBYIO NPUPOJY M MECTO B HEH uelIoBeKa,
MpUMEHsST OMOJIOTMYECKUE TEOPHUH, YUEHUS, 3aKOHbI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI X
MIPUMEHUMOCTH;

—  TPOBOAMUTH Y4eOHO-HCCIEAOBATEIbCKYIO JAEATeNbHOCTh IO OWOJIOTUU: BBIIBUTATH
TUIOTE3bl, MJIaHUPOBATh paboOTy, OTOMpPaTh U MPeoOPa3oBBIBATH HEOOXOAUMYIO HMHGOPMAILIUIO,
MPOBOJUTh SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YyNbTAThl, JeJaThb BHIBOJBI HAa OCHOBE
MOJYYEHHBIX PE3YJIbTATOB;

—  BBISBJATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpraHHU3aliu
KU3HU;

—  yCTaHaBJMBATh CBS3b CTPOEHUS U (DYHKIMI OCHOBHBIX OHMOJIOTUYECKUX MAKPOMOJIEKYII,
WX POJIb B IIPOIeccax KJIETOYHOTO METab0IN3Ma;

— pemaTh 3aJauyd Ha ompeneneHue nocieaosarenbHoctd HykieotunoB JIHK m nPHK
(MPHK), antuxkononoB TPHK, mocnenoBarensHOCTH aMUHOKHCIIOT B MOJIEKYJIe OelKa, MPUMEHSss
3HAHUS O PEAKIUSAX MAaTPUUYHOTO CUHTE3a, FTEHETUYECKOM KOJIE, PUHIIUIE KOMIUIEMEHTApPHOCTH;

— JenaTh BBIBOABI 00 HM3MEHEHHSX, KOTOpble MPOM3OUAYT B IMpolieccaXx MaTPUYHOTO
CUHTE3a B Clly4ae U3MEHEHHUs nocueaoBaTenbHocT Hykieotn1oB JJHK;



— cpaBHHBaTh (a3l JCNCHUs KJICTKU; pellaTh 3aJa4d Ha OMpEACIICHUE M CpaBHCHHE
KOJIMYeCTBa TeHernueckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOUYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO [IUKJIIA;

—  BBIBJIATH CYILIECTBEHHbIC IPU3HAKH CTPOEHUSA KJIETOK OPraHM3MOB pa3HbIX LAPCTB
KUBOUM TIPUPOJBI, YCTaHABIUBATh B3aMMOCBS3b CTPOCHUS M (DYHKIMI YacTeil WU OpraHouioB
KIJIETKU;

— 00OCHOBBIBATh B3aWMOCBSI3b IIACTHYECKOTO M SHEPreTUYECKOro OOMEHOB; CPaBHHBATH
MPOIIECChl TUTACTMYECKOTO0 U SHEPreTHYEeCKOr0o OOMEHOB, MPOUCXOJSAIINX B KIIETKAX MKUBBIX
OPraHu3MOB;

—  ONPEACIISATh KOJUYECTBO XPOMOCOM B KJIETKAaX PACTEHH OCHOBHBIX OTHEJIOB HAa Pa3HbIX
3Tarax XW3HEHHOTO 1UKIIA;

—  pemiaTh TeHETHYECKHUE 33/1a4M Ha TUTHOPUIHOE CKPEIIMBAaHUE, CIICTUIEHHOE (B TOM YHCIIe
CIEIUICHHOE C TMI0JIOM) HAacJeJIOBaHHWE, aHAIM3UPYIOIIEE CKPEIIMBAHUE, TMPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CUEIUICHHOTO HACIECIOBAHMUS;

—  pacKpbIBaTh MPUYHHBI HAaCJIEICTBEHHBIX 3a00JIeBaHUT, apryMeHTUPOBATH
HEO0O0XOMMOCTH MEP MPEIYIPEKACHHS TaKUX 3a00JI€BaHUN;

—  CpaBHMBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTaHU3MOB;

—  XapakTepu30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPraHU3MOB;

—  BBISIBJISTH TMPUYUHBI U CYIIECTBEHHBIC MPU3HAKKA MOAU(PHKAIMOHHON W MYyTaI[MOHHOM
W3MEHYUBOCTH; 000CHOBBIBATH POJIb U3MEHYUBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOOPE;

— 00OCHOBBIBaTh 3HAUEHHE PA3HBIX METOJIOB CEJIEKIIMH B CO3JaHUU COPTOB DPACTCHHMH,
MOPOJ )KUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

— O00OCHOBBIBATh NPHUYHMHBI H3MEHSEMOCTH W MHOrooOpa3usi BHUIOB, TPUMEHSA
CUHTETUYECKYIO TEOPHIO IBOJIOLUY;

—  XapakTepu30BaTh MNOMYJSLHUI0 KaK €IUHUIY 3BOJIIOLUH, BUJ KaK CHUCTEMATHYECKYIO
KAaTerOpHIO U KAaK PE3yabTaT IBOIIOLNH;

—  YCTaHaBJMUBAThH CBS3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

—  COCTaBIISITh CXEMbl TIEPEHOCA BEIIECTB M SHEPrUM B IKOCHCTEME (CeTH MUTaHUs),
MIPOTrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (PaKTOPOB CPEIbI;

—  apryMEeHTHPOBAaTh COOCTBEHHYIO MO3UIUIO [0 OTHOILIEHUIO K SKOJOTHYECKUM MpolieMam
Y MOBEJICHUIO B IPUPOJIHOM CpEE;

— 000CHOBBIBaTh HEOOXOJMMOCTh YCTOMYMBOIO pAa3BUTUS KaK YCIOBUS COXPaHEHHUS
onocdepsr;

— OLEHMBAaTh IPAKTHYECKOE W H3THUYECKOE 3HAYEHHWE COBPEMEHHBIX MCCIEIOBAHUI B
OMOJIOTHH, METUIIUHE, SKOJIOT U, OMOTEXHOJIOTHH; 000CHOBBIBATh COOCTBEHHYIO OLICHKY;

—  BBISBJATH B TEKCTE OMOJOTHMYECKOTro CoJAep)KaHHs MpoOiIeMy U apryMEHTHPOBAHHO €€
OOBSACHATE;

—  TOPEICTaBJISTh OMOJIOTHUYECKYIO MH(OPMAIIMIO B BUE TEKCTa, TAOMUIIbI, CXeMbl, Ipaduka,
qUarpaMmbl M JIeNaTh BBIBOJBl Ha OCHOBAHMU IMPEICTABICHHBIX JAaHHBIX; MPEoOpPa3OBBIBATH
rpaduk, Tabnuily, IarpaMmy, CXeMy B TEKCT OMOJIOTMYECKOTO COJePKAHUSI.

BpinycKHHK Ha yri1y0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCH:

—  0peanu308v16aMdb U NPOBOOUMb UHOUBUOVATLHYIO UCCTIE008AMENLCKYIO 0esMeNbHOCb NO
buonoeuu (uru  paspabameiamsv  UHOUBUOYANbHLIL  NPOEKM):  8bl0BULAMb  2UNOME3D,
nianuposams  pabomy, omoupamv U NPeodpaAz0evIBAMb  HEeoOX0OUMYI  UHGDOpMayuro,
nPoBOOUMb IKCNEPUMEHMbL, UHMEPNPemupo8ams pe3yibmamsl, 0e1ams 6bl600bl HA OCHOGe
NOJIYYEeHHbIX Pe3YIbImamos, npeocmasiams NPOOYKH CE0UX UCCIe008aHUL,

—  NPOCHO3UPOBAMb NOCIEOCMBU COOCMBEHHBIX UCCIE008AHUL C YUemOM SMUYECKUX HOPM
U IKON02UYECKUX MmpeOOoBaHUI,

—  8bl0ensamb CyujecmeeHHble 0COOEHHOCMU JHCUSHEHHbIX YUKI06 npeocmasumenei pasHulx
0mMOeN06 pacmenutl U MuUnoe HCUGOMHBIX, U300PadCAMb YUKTbL PA3EGUMUSL 8 BUOE CXEM,



—  GHAIU3UPOBAMb U UCNONB308AMb 6 peuleHUU Y4eOHbIX U UCCIe008aMeNbCKUX 3a0ay
uHpopmayuro 0 coBpeMeHHbIX UCCIe008ANHUAX 8 OUONI02UU, MeOUYUHEe U IKOJO2UU,

—  apesymenmuposams Heobx00uUMocmy cunmesa ecmecmeenHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

—  MOOenuposamv U3MeHeHue IKOCUCTNEM OO GIUAHUEM PA3TUYHBIX 2PYRN (akxmopos
OKpydfcaroueli cpeovl;

—  euLABIAMbL 8  Hpoyecce  UCCLe008AMENbCKOU  OesimeNbHOCMU — NOCAe0CmEus
AHMPONO2EHHO20 BO30EUCMBUS HA IKOCUCMEMbL C80€20 PecUOHd, Npednazams CHocoObl
CHUDICEHUSI AHMPONO2EHHO20 B030€UCMBUS HA IKOCUCTEMDYL,

—  UCNONb306aMb  NPUOOpEemeHHble KOMNemeHYuu 6 NPAKMUYecKou OesmenbHOCmu U
NOBCEOHEBHOU  HCU3HU Ol  NpUuoOpemenus Onvlma OessmelbHOCMY, Npeouecmsyuel
npogheccUOHAIbHOL, 8 OCHOBE KOMOPOLL NeHCUM OUONIO2USL KAK YUeOHbLIL npeoMem.

Il. Conep:xkanue yueGHOro npeamera

buojaorusa kak KoMILIeKc HayK 0 JKUBOM npupouae

buonorus kak xomriuiekcHas Hayka. CoBpeMeHHble HampasiieHHs B Ouosioruu. CBs3b
OMOJIOTHH C APYrUMH HaykaMmu. BblmosiHeHue 3akOHOB (M3MKM M XMMHUU B KUBOU MpUpPOJE.
Cunmes ecmecmeeHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM dmane
pazeumus yusuauzayuu. ITpakTndeckoe 3HaueHHE OMOIOTUYECKUX 3HAHUM.

buonornueckne cucTtemMbl Kak TpeAMeT u3ydeHus Ouonoruu. OCHOBHBIC MPUHIIUIIBI
OpraHu3aniy U QyHKIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEeM. buonocuueckue cucmemvl pasHvlx
VPOSHell Op2aHu3ayuu.

['unote3sl U TEOpuHU, UX posib B (HOPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa. MeToabl HAyYHOTO IIO3HAHUS OPraHMYecKoro Mupa. OKCIepUMEHTalIbHbIE
METO/IbI B OMOJIOTHH, CTaTUCTHYECKasi 00paboTKa TaHHBIX.

CTpyKkTypHBIE M PYHKUMOHAJIbHBIE OCHOBBI KM3HHU

MonekynspHble OCHOBBI KU3HU. MakpoajieMeHTbl U MUKpo3ieMeHThl. Heoprannueckue
BemecTBa. Bona, ee poss B xuBoi mpupoxae. I'mapodunbHOocTh U THIpOGOOHOCTH. PoOnb
MHHEpaJbHbIX CcoOJIeW B KieTke. OpraHuueckue BEIIEeCTBa, IOHATUE O PETYISAPHBIX U
HEperyJsipHbIX OHomoiuMepax. YTieBoasl. MoHocaxapu/Ipl, OJIMTOCaxapuabl U MOJIHCAXapU/Ibl.
OyHKK yraeBoaoB. Jlunumael. OyHKimMu aunuaoB. benku. @yHkmum OenkoB. MexaHU3M
neiictBus pepmentoB. Hykneunossie kuciotel. JJHK: cTtpoenue, cBoiicTBa, MECTONONOXKEHUE,
¢byukuun. PHK: crpoenue, Bunel, pynkuun. AT®: ctpoenue, pynkuuu. Ipyrue oprannyeckue
BelleCTBa KIeTkH. HaHoTexHOoIornu B OMOJIOTHH.

Knerka — cTpykTypHas u QyHKIMOHAJIbHAS €IUMHULA OpraHu3Ma. Pazseumue yumonocuu.
CoBpeMeHHbIE METOJIbl M3ydeHUs KIeTkH. KietouHas Teopus B CBET€ COBPEMEHHBIX JAHHBIX O
CTPOCHUHU U QYHKUUAX KIETKU. Teopus cumbuozenesa. OCHOBHBIE YAaCTH U OPTaHOM]IbI KIETKH.
Crpoenne u ¢yHkuuu Ouosorndeckux memOpan. Lluromnasma. SAnpo. Ctpoenue u GyHKIUU
XxpoMocoM. MeMOpaHHble 1 HeMeMOpaHHble opraHoupl. [{utockener. Brimtodenns. OCHOBHBIE
OTJIMYUTEIbHBIE OCOOEHHOCTH KIETOK NpokapuoT. OTIMYUTENIbHbIE OCOOEHHOCTH KJIETOK
9yKapuoT.

Bupycsl — Heknerounas ¢opma xu3Hu. CrocoObl mepesauyd BUPYCHBIX MHQEKIHUH U
Mepbl PO(UITAKTUKHE BUPYCHBIX 3a0051€BaHU. Bupyconozaus, ee npakmuieckoe 3naieHue.

Knerounsrit Metabosm3M. depMeHTAaTUBHBIN XapakTep peakiiuii oOMeHa BEIIecTB. DTarbl
SHEPreTU4ecKoro oOMeHa. AdpoOHOoe U aHadpoOHOe JbIxaHue. PoJb KIETOYHBIX OPraHOUIOB B



mporeccax JHepreTuueckoro obmena. ABToTpodsl u rereporpodsl. dDotocuHTes. Dasbl
¢dorocunTe3a. XeMOCHHTE3.

HacnencrBennas mHpoOpMmanuss U ee peanu3alus B KIeTKE. |'€HETWYeCKUH KOJ, ero
CBOMCTBa. DBOJIIOLUA MIpeacTaBiIeHU 0 reHe. COBpeMEHHBIE MPEACTABICHUS O T€HE U TE€HOME.
bruocunTe3 Oenka, peakiyi MaTPHYHOTO CHHTe3a. Perymsmust paOoTbl T€HOB W IPOLECCOB
oOMeHa BemlecTB B KiIeTKe. | eHHas WH)XKeHepus, TeHOMHUKa, npomeomuxa. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIlemKe NOO BIUAHUEM MYMALEHO8 U HAPKOLEHHbIX 8eUeCms.

Knerounslii nukn: uHtepdaza u neineHue. MuTo3, 3HaAU€HHE MHTO3a, (Da3bl MUTO3A.
Comarnueckre ¥ TOJIOBBIE KJIETKH. Meio3, 3HaueHue Menos3a, (asel Meiioza. Meiio3 B
KU3HEHHOM IMKJIe OpraHu3MoB. DOpMHUpPOBAHUE TOJOBBIX KJIETOK y IIBETKOBBIX PACTCHUHN U
MMO3BOHOYHBIX KXUBOTHBIX. Pecynsiyus Oenenus Kiemox, HapywleHus pecyisiyuu Kaxk NpuduHd
3abonesanuii. Cmeonoswvie Kiemki.

Opranusm

Ocob6eHHOCTH OJHOKJICTOYHBIX, KOJIOHHAJIBHBIX W MHOTOKJICTOYHBIX OPraHu3MoOB.
BzanMocBs3n TKaHeI\/'I, OpraHoB, CUCTEM OPraHOB KaK OCHOBA LECJIOCTHOCTH OpraHru3Ma.

OCHOBHEBIE MMpoUcCChl, IMPOUCXOAAINIME B OpPraHu3MeE. IMMTAHUC HW [MHUIICBAPCHUC,
ABUXKCHUC, TPAHCIOPT BEUICCTB, BBIACICHUC, Pa3Apa)KUMOCTb, PErymdnusda y OPraHu3MoOB.
[Tonnepxanue romeocrasa, MPUHIIAT 0OPATHOU CBSI3H.

PasmHOXkeHue opranmsmoB. becnosioe u  mosoBoe  pa3MHOXKeHHE. J[BOWHOe
OIIOIOTBOPEHHE Y LBETKOBBIX pacTeHui. Bumpl omiogoTBopeHUs y >KUBOTHBIX. CrocoOsbl
Pa3MHOKEHHS y pacTeHUH U KUBOTHBIX. [lapTeHorene3. OHTOreHe3. DMOPHOHATILHOE Pa3BUTHE.
[ToctamOpronansHOe pasputhe. Ilpsmoe u HempsiMoe pa3BuTHE. JKU3HEHHBIC IUKIBI Pa3HBIX
IpyNI OpraHu3MoB. Perymsius MHIMBUIYyanbHOTO pa3BUTHS. [IpHunHBI HapylleHUN pa3BUTHS
OpraHu3MOB.

Hcropuss BO3HUKHOBEHMS W Pa3BUTUA TE€HETHKH, METOJbl T'€HETUKH. ['eHeTndeckue
TEPMHUHOJIOTHUS W CHUMBOJMKA. ['eHoTn u ¢deHoTun. BeposTHOCTHBIM XapakTep 3aKOHOB
FEHETUKH. 3aKOHbl  HAcleACTBEHHOCTH [. Menaenss U ycllOBHSL HUX  BBIIIOJIHEHMS.
[uronornyecknue OCHOBBI 3aKOHOMEPHOCTEW HACIIEIOBAaHMS. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
XpoMOCOMHasi Teopusi HaciaeACTBEHHOCTH. CIEIUIEHHOE HacClelIOBAHUE, KPOCCHHIOBED.
Onpenenenne mnona. CHEIUIEHHOE € IOJIOM HacleJoBaHuWE. B3aumopeicTBue ajuleabHBIX M
HEAUIEIbHBIX TI'E€HOB. ['eHeTnueckue OCHOBbI HHIMBUIYAIBHOTO pa3BUTUA. [enemuueckoe
Kapmupoeanue.

I'eneTuka YCJIOBCKA, MCTOJAbI U3YUCHU I'CHCTUKU YCIIOBCKA. PerOHYKTHBHOC 310POBbC
yenoBeka. HacnencTBeHHbIE 3a00JIeBaHUS YCJIOBCKA, UX NPCAYHPCIKICHUC. 3HaueHHE TCHETUKH
I MECIUIHMHBI, OTHYCCKUEC aCIICKThI B obnactu MEJIUIIMHCKOM TeHETUKU.

I'enotun u cpena. HenacnenctBeHHass u3MeHuUMBOCTh. Hopma peakuuu mnpu3HaKa.
Bapuaunonsslii psiqa M BapuanMoOHHas KpuBas. HacneacTBeHHas W3MEHYMBOCTh. Busl
HACJIEICTBEHHOW u3MeH4YnBOCTH. KoMOMHATHBHAas M3MEHYHMBOCTh, €€ WCTOYHUKUA. MyTaiuu,
BUABl MyTauuid. MyrareHbl, HUX BIUSHHE Ha OpraHu3Mbl. MyranuM Kak MpUYMHA
OHKOJIOTHYEeCKMX  3aboneBaHuii. BHesaepHas  HAClIEACTBEHHOCTh W HM3MEHYHBOCTb.
Onueenemuxa.

I[OMCCTI/IKaL[I/IH n  CCICKIMA. HCHTpBI OJIOMAalllTHUBAHUA JKUBOTHBIX HW LCHTPLI
MPOUCXOKACHUA KYJIBTYPHBIX paCTCHI/Iﬁ. Metoasl CCIICKIIMHK, HX TCHCTHYCCKHC OCHOBEI.
I/ICK}/CCTBCHHHﬁ 0T60p. yCKOpCHI/IC M IOBBIICHHUEC TOYHOCTHU 0T60pa C MOMOIIBbKO COBPEMCHHBIX
METOAOB TICHCTUKHU H OMOTEXHOJIOTHU. FCTCpOSI/IC N C€ro HucCIIOJIb30BaAaHUEC B CCJIICKIHUHA.



PacmimpeHne TeHETHMYECKOro pa3HooOpa3us CElIEKLMOHHOIO MaTepHuala: IOJIHUIIOUANS,
OTHalieHHas TUOpUAM3alMsA, OSKCIHCPUMEHTAJbHBI MyTareHe3, KIETOYHAas HWHXKEHEepus,
XPOMOCOMHAs HHXEHEPHs], TeHHast HHxKeHepHs. brnobe3onacHoCTb.

Teopus 3BoI0UMH

Pasutne osBomonmonHelx wuaed. Hayunbie B3rmsaasl K. Jlunees u JK.b. Jlamapka.
OpomtouonHas  Teopuss Y. Jlappuna. CBupeTenbcTBa  SBOJIIOLMM  KUBOW  MPUPOJIBIL:
M1aJIEOHTOJIOTHYECKHUE, CPaBHUTEIbHO-aHATOMHYECKHUE, AMOpHUOJIOTUYECKUE,
ounoreorpaduyeckue, MOJIEKYIIpHO-TeHeTHUeCKHe. PasButue mpencrasicHuii o Buae. Bun, ero
kputepuu. llonmynsnus kak ¢Qopma cyniecTBoBaHMsSI BHMJA M KaK 3JEMEHTAapHas €IuHULA
sBomoni. CUHTETHYecKas TEOpHsl HBOJIOUMU. MUKPOIBOMIONUS H  MaKpOAIBOJIOLHA.
JIBOKYIIIME CHUIIBI SBOJTIOIIMH, UX BIUSHUE HAa TeHOGOH I nomysiiuu. [{peiid reHoB u ciiydaiiHbie
HEHANpaBJICHHbIE M3MEHEHMs] TeHO(QOHJIa Nomyniauuud. YpaBHeHHe Xapau—BaiinOepra.
MouekynsgpHo-TeHEeTHUeCKHEe MeXaHu3Mbl 3Bosonuu. Dopmbl  ecrecTBeHHOro ortdopa:
NBUKYIIAs, CTaOWIM3MpYIOLIasi, JU3PYNTHBHAs. OKOJOTMYECKOE M  reorpaduueckoe
Buj00OpasoBanue. Hampasnenus u nyru sBomonud. OOpMbl 3BONIONUHU: JIUBEPIrEeHLNS,
KOHBEpreHuus, napawieansM. Mexanusmbl agantauuil. Kospomtouus. Poib 3BOTIOLMOHHOM
Teopuu B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

MHuoroo0Opa3ue OpraHu3MOB M MPUCHOCOOIEHHOCTh OPTAaHU3MOB K Cpelie OOMTaHUS Kak
pe3ynbraT 3Botonuu. [IpuHiune! knaccudukanuy, cucreMarika. OCHOBHbBIE CHCTEMaTHUECKUe
IpyMIbl opraHnyeckoro mupa. CoBpeMeHHbIe MOAX0/Ibl K Kilaccu(UKaluu OpraHu3MoB.

Pa3zBurHe ;xu3nu Ha 3emiie

Metoapl AaTHPOBKH COOBITHH TPONUIOTO, TEOXPOHOJOTHYECKas ImKaiga. [Humoress
MPOUCXOXKACHUS KU3HU Ha 3emiie. OCHOBHBIC 3Tambl BOONUKU Onocdepsr 3emiu. KitoueBbie
COOBITHSI B SBOJIIOLIMH PACTEHUN U )KUBOTHBIX. Bulmupanue 6uoos u e2o NPpUdUuHbl.

COBpeMeHHHe NpEaACTaBJICHUA O IPOUCXOXKIACHHUHU  YCIOBCKA. CucremaTndeckoe
ITOJIOXKECHHE YCJIIOBCKA. :‘)BOJ'II-OHI/IH YCJI0BCKa. q)aKTOpBI 9BOJIFOIIMH YCJIOBCKA. Pacer YCJI0BCKa, UX
IIPOUCXOKIACHUC U €TUHCTBO.

OpraHu3Mbl 1 OKpYKaWINas cpeaa

Dkojoruveckre (GakTopbl U 3aKOHOMEPHOCTH HX BIMSHUS HA OPraHu3Mbl (TPUHIUI
TOJIEpAaHTHOCTH, JuMuUTUpyromue Qaktopsl). [IpucnocoOnaeHuss OpraHu3MoB K JAEHCTBHUIO
9KOJIOrHYecKUX GakTopoB. buonornyeckue putmel. BzanmoaeiictBue 3koaorudeckux GakTopos.
DKOJoru4ecKas HUIIA.

buoreonenos. OxocuctemMa. KOMIIOHEHTBI YKOCHCTEMBEL. TpO(l)I/I‘{eCKI/Ie YPOBHHU. Turnsr
numieBblX 1emnei. IlumieBas ceTs. prrOBOpOT BCIICCTB M IIOTOK OHEPTHUHM B OJKOCUCTCMC.
buotnueckue B3aMMOOTHOIIICHHUS OpraHusMOB B  3JKOCHCTEMC. CBoOMCTBA DKOCHCTEM.
HpO,Z[YKTI/IBHOCTB n OumomMacca 3KOCHUCTEM Pa3HbIX THUIIOB. CyKHCCCI/IH. CaMoper.TI}II_II/I}I
skocucteM. IlocneacTBus BIMSHMSA AEATEILHOCTH YEJIOBEKAa HA PKOCHCTEMBI. HeO6XO,[[I/IMOCTB
COXpaHCHUA 6H0pa3H006pa3I/I$I OKOCHCTCMBI. AIpOI_IeHOSLI, X 0COOCHHOCTH.

VYuenue B.U. Bepnaackoro o 6uocdepe, nHoocgpepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl. Komnonentsl 6uocepsl 1 ux posb. KpyroBopoTs! BemiecTB B 6uocdepe. bruorennas
MUTrpanusi atoMoB. OcHogHble 6uombl 3emau.

Ponr uyenoBeka B Ouocdepe. AHTpornoreHHOe Bo3zeiicTBre Ha Ouocdepy. [Ipuponnsie
pecypcsl M palHOHAIbHOE MPHUPOJOIONIb30BaHMe. 3arpsizHeHue Ouocdeprl. CoxpaHeHue



MHOT000pa3usi BUAOB KaK OCHOBAa YCTOMUMBOCTU OHochepwl. Boccmanogumenvhas 9KOI02USL.
[Tpo6ieMbl yCTOMYMBOTO Pa3BUTHSL.

[lepcneKTHBBI pa3BUTHSA OMOJIOTUYECKUX HAYK, aKTyaIbHbIE TPOOIEMbI OHOJIOTHH.
IIpumepHbIii nepeyeHb Ja00PATOPHBIX U MPAKTHYECKUX PadOT (HA BHIOOP yUHTeJIs1):

Hcnonp30BaHue pa3IMyHbIX METOJOB IIPU U3YYCHUN OMOJIOTHIECKUX OOBEKTOB.

TexHuka MUKpOCKOTIMPOBAaHMUSL.

N3ydeHue KIETOK pacTeHUH M KMBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MHMKpOIIpenapaTrax u
UX OIMCAHUE.

[IpuroTtoBnienue, paccMaTpUBaHKE U OMMCAHNE MUKPOIIPENApaToOB KIETOK PACTEHUI.
CpaBHeHHE CTPOCHHUS KJIETOK PaCTEHHM, dKUBOTHBIX, TPHOOB U OaKTEepuil.

W3ydeHue ABMKEHUSI LIUTOTIIA3MBI.

N3ydenue minazmonunsa 1 AETIa3MOoIM3a B KIETKAaX KOXKUIIbI JIyKa.

N3yuenue pepmMeHTaTUBHOIO paclIeIIEHUs IEPOKCUIa BOJOPO/Ia B PACTUTENbHBIX U KUBOTHBIX
KIIETKaX.

O6nHapyxeHue 6€JIKOB, YIJIEBOJIOB, JTUIHIOB C MTOMOIIbIO KAYeCTBEHHBIX PEaKITUil.
Boigenenne JIHK.

N3ydeHne kataauTHUeCKON aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMuiIa3bl WM KaTajasbl).
Habmronenue MuTo3a B KJIeTKaxX KOHUMKA KOpeIllKa JyKa Ha TOTOBBIX MUKpOIIpernapaTax.
N3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpernapaTax.

N3ydenue craauii Merio3a Ha TOTOBBIX MUKpPOIIpenaparax.

N3ydeHue cTpoeHus NOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTax.

Pemenue aneMeHTapHBIX 33124 IO MOJIEKYJIIPHOM OHOJIOTHH.

BrisiBnenue mpu3HaKkoB CXOJCTBA 3apO/bIIIEH YelIoBeKa U APYruX MO3BOHOYHBIX KMBOTHBIX KaK
JI0Ka3aTeNIbCTBO UX POJICTBA.

CocraBiieHHE IEMEHTAPHBIX CXEM CKpEIIMBaHUSI.

Pemenue reneTrueckux 3aaad.

N3ydeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(PUITBL.
CocraBiieHre U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yveHne n3MEHYMBOCTH, TOCTPOCHKE BAPHALIMOHHOTO psifia U BapHAIllMOHHOM KPUBOIA.
Onucanue genoruna.

CpaBHeHuE BUAOB M0 MOP(OIOTHIECKOMY KPUTEPHIO.

Onucanue npucnoco6JeHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

BrisiBnenue npucnoco6ieHui Opranu3MoB K BIMSHUIO Pa3IMUHBIX KOJOTUYECKUX (DaKTOPOB.
CpaBHEeHHE aHATOMUYECKOTO CTPOCHHS PAaCTEHUM pa3HbIX MECT OOUTAHUS.

Merto el u3Mepenus (HakTopoB Cpebl 0OUTAHUS.

W3ydeHne sK0JIOTHUeCKUX aJanTaluii yenoBeka.

CocraBiieHHE MMUIIEBLIX [IEHEH.

W3ydeHue u onrcanue SJKOCUCTEM CBOEH MECTHOCTH.

MonenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOSAIINX B IKOCHCTEMAX.

OneHka aHTPONOTE€HHBIX U3MEHEHHUH B IIPUPOJIE.

I1l. TemaTuyeckoe niIaHUpoOBaHUE

Ne Tema Koan

TeM -BO

bI gac
OB

10 KJTIACC (3 4 B Henenio, Beero 102 v)

Beenenne (1 u) 1

Yacrtbl




I[TPONCXOXJIEHWE 1 HAYAJIBHBIE OTAIIbI PA3SBUTUA )KMI3HU HA 3EMIIE (12 u)

Paspgen 1

MHOTI'OOBPA3HUE )KUBOI'O MUPA. OCHOBHBIE CBOVCTBA J)KUBOW MATEPUN

(5 )
1 YPOBHU OPI"AHU3 AL KNBOU MATEPUU 2
2 KPUTEPUU JKMBBIX CUCTEM 3

Pazpnen 2

BO3HUKHOBEHMUE KU3HU HA 3EMUJIE (7 u)
3 NCTOPUA HPEI[CTABJIEHI/HZ O BOSHUKHOBEHMU XU3HU 2
4 COBPEMEHHBIE ITPEJICTABJIEHM I O BOSHUKHOBEHUWU XM3HU 2
5 TEOPUU ITPOUCXOXIEHUA ITPOTOBUOIIOJINMMEPOB 1
6 OBOJIIOIM A TTPOTOBMOHTOB 1
7 HAYAJIBHBIE STAIIbI BUOJIOT MUECKOU OBOJIIOINN 1
Yacrtoll
YYEHUE O KJIETKE (37 u)

Pazgen 3

XUMHUYECKASI OPTAHU3AIINSA KJIETKH (13 q)
8 HEOPTAHMYECKHUE BEIIECTBA, BXO/AIIME B COCTAB KJIETKU 1
9 OPTTAHMYECKUE BEIIECTBA, BXOJIAIIIME B COCTAB KJIETKU 12

Pazgen 4

PEAJIN3AIINA HACJEACTBEHHON HHO®OPMAIINU. METABOJIN3M (8 )
11 AHABOJIM3M 6
12 SHEPTETUUYECKNI OBMEH — KATABOJIM3M 1
13 ABTOTPO®HBIN TUII OBMEHA 1

Paznen 5

CTPOEHUE U ®YHKIHUU KJIIETOK (16 1)
14 ITPOKAPUOTHUYECKAA KIIETKA 2
15 OYKAPHUOTHUUYECKA S KJIIETKA 8
16 JKU3HEHHBIU LIMKJI KJIETKU. JEJIEHUE KJIETOK 3
17 OCOBEHHOCTHU CTPOEHUMA PACTUTEJIBHBIX KJIETOK 1
18 KIJIETOUYHASI TEOPHU CTPOEHM A OPI'"AHM3MOB 1
19 HEKJIETOYHAI ®OPMA JXIM3HM. BUPYCEI 1
Yacrelll
PASMHOXEHUWE U PASBUTUE OPI’TAHU3MOB (27 1)

Pa3zzen 6

PABMHOKEHUE OPI'AHU3MOB (7 )
20 BECIIOJIOE PASMHOXXEHUE PACTEHUU U J)KUBOTHBIX 1
21 ITOJIOBOE PASMHOXEHUE 6

Paznen 7

NHINBUIAYAJIBHOE PABBUTUE OPT'TAHU3MOB (OHTOT'EHE3) (20 u)
22 KPATKHME UCTOPUYECKHUE CBEJIEHM A 1
23 SMBPUOHAJIbHBIN [TEPUO/J] PASBUTUS 10
24 [TOCTAMBPUOHAJIbHBIN [TEPMO/I PASBUTUS 2
25 OBIIME 3AKOHOMEPHOCTHU OHTOI'EHE3A 1
26 PA3BUTUE OPITAHNU3MA U OKPYXAIOIIAA CPEIA 4
27 PET'EHEPALIVA 2
YYacrtslV
OCHOBBI 'EHETHKHN 1 CEJIEKLIUU (25 u)

Paznen 8

OCHOBHBIE ITOHATUSI TEHETHUKMU (2 u)




28 OCHOBHSBIE IIOHATUA TEHETUKI ‘ 1

Pasnen 9
3AKOHOMEPHOCTHU HACJIEJOBAHMUS ITPU3HAKOB (12 u)

29 FI/IBPI/II[OJ'IOFI/ILIECKI/Iﬁ METO/J U3YUYEHUA HACJIIEAOBAHUA TTPU3HAKOB T, | 1
MEHIEJIA

30 3AKOHbBI MEH/IEJIA 4

31 XPOMOCOMHAS TEOPUA HACJIEJCTBEHHOCTMU. CHEIJIEHHOE | 2
HACJIEJOBAHUWE I'EHOB

32 I'EHETUKA TIOJIA. HACJIEJJOBAHUE TIPU3HAKOB, CHEITJIEHHBIX C TTOJIOM 1

33 I'EHOTHUIT KAK HEJIOCTHAS CUCTEMA. B3AHMOHEﬁCTBHE I'EHOB 4
Paznen 10
3AKOHOMEPHOCTHU UBMEHYUBOCTH (6 u)

34 HACJIEJICTBEHHAS (TEHOTUITMYECKAS) USMEHUYNBOCTbD 4

35 3ABUCUMOCTD TIPOSIBJIEHMSI TEHOB OT VCJOBUM BHEIIHEHN CPEJBI | 2
(PEHOTUITNYECKASA USMEHYMBOCTD)

36 IIpoMe:kyTOUHasI aTTECTALUSA 1
Pasznmen 11

OCHOBBI CEJIEKIIUH (5 1)

37 CO3JAHUE ITOPOJI JKUBOTHBIX 1 COPTOB PACTEHUI

38 METO/1bl CEJIEKLIMH JKUBOTHBIX U PACTEHUI

39 CEJIEKIIMA MUKPOOPI"AHM3MOB

N[

40 JIOCTUKEHWS 1 OCHOBHBIE HATIPABJIEHMSI COBPEMEHHOM CEJIEKLIMU

.Bcero 3a 10 kiaacc 102

11 KJIACC (3 u B Henemo, Becero 102 yv)

YYacrhl
YYEHUE Ob 5BOJIIOIIMN OPT AHUYECKOI'O MUPA (38 u)

Pazgen 1
3AKOHOMEPHOCTH PA3BUTUS KHUBOU NPUPOJBI. SBOJJIOIHUOHHOE
YYEHHUE (26 u)

MCTOPHUA IPEJICTABJIEHUM O PA3BBUTUU JKM3HU HA 3EMJIE

ITPEAITOCBUIKM BOSHMKHOBEHWA TEOPUN Y. JTAPBHUHA

OBOJIIOIIMOHHAS TEOPUS Y. JAPBMHA

AIWINF
RN |W

COBPEMEHHGBIE ITPEJICTABJIEHUS O MEXAHU3MAX 1 3AKOHOMEPHOCT X
OBOJIIOIMN. MUKPOSBOJIIOIIA

Pazgen 2
MAKPO3BOJIIOI_[I/IS!‘. BUOJJIOITUYECKHUE IIOCJIEACTBUS IIPUOBPETEHMUNS]
IPUCITIOCOBJIEHUMU (12 u)

5 TJIABHBIE  HAIIPABJIEHMS  BUOJIOTMYECKOM  DBOJIIOLMM. IIVTH | 12
JOCTHMXXEHUS BMOJIOTMYECKOTI'O ITPOI'PECCA

YYacrsell
PA3ZBUTUE OPTAHMYECKOI'O MUPA (21 u)

Pasznen 3
PA3ZBUTUE KU3HU HA 3EMUIE (10 1)

PA3BUTUE XU3HU B APXEMCKOU U ITPOTEPO30UCKOU SPE

PA3BUTUE XU3HU B ITAJIEO30UCKOU DPE

PA3BUTUE XU3HU B ME3030MCKOU DPE

PA3BUTUE XU3HU B KAMHO30UCKOM DPE

PO 00N
NININININ

0 0O000ueHue 3Hauuii o teMe «Pa3Burre Xu3HU Ha 3eMIIe»

Pazgen 4
MNPONUCXOXJIEHUE YEJIOBEKA (11 4)




11 PA3BUTHE B3I'JIAA0OB HA PASBUTUE YEJIOBEKA. ITOJIOXKEHUE YEJIOBEKA B | 2
CUCTEME XNMBOI'O MHUPA
12 SBOJIIOLMA TTPUMATOB 1
13 CTAJAMU 5BOJIIOIIMU YEJIOBEKA 5
14 COBPEMEHHbIN DTAII DBOJIIOIIUN YEJIOBEKA 1
15 O06o06mienne 3Hanni 10 Teme «IIpoucxoxaeHNEe YeTOBEKa 2
Yacrelll
B3ANMOOTHOIIEHW ST OPTAHU3MA U CPE/IbI (43 )
Pazpnen 5
BUOC®EPA, EE CTPYKTYPA U ®YHKIINH (5 u)
16 CTPYKTYPA BUOCOEPHI 2
17 KPYTOBOPOT BEIIECTB B ITPUPOJIE 3
Paznen 6
KN3Hb B COOBHIECTBAX. OCHOBBI OKOJIOT'MH (24 u)
18 NCTOPUA  ®OPMHPOBAHUA  COOBUIECTB  XHMBBIX  OPIAHU3MOB. | 4
BUOTEOI'PA®UA. OCHOBHBIE BMOMbI CYIIIN
19 B3aumooTHomeHus opranu3Ma u cpefbl. EcrecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. | 1
buoreoneHo3sl
20 AbnoTrueckue GpakTophl Cpebl 3
21 BsaumoneiictBue daktopoB cpeapl. OrpaHnunBaOmui GakTop 2
22 buoTtnyeckue GpakTopsl cpeibl 3
23 CMmeHa OMOIIEHO30B 2
24 B3anMooTHOmEeHNs Mmexty opranu3Mamu. [103UTHBHBIE OTHOIIICHHUS — CUMOMO03 3
25 AHTHOMOTHYECKHE OTHOLICHHS 3
26 Hetitpanuzm 1
27 O6006menue 3Hanmil mo Teme «bruocdepa, ee CTpykTypa U QYHKIIAN 1
28 IIpomexyToUHAsI aTTECTANMS 1
Paznmen 7
BOC®EPA U YHEJIOBEK. HOOC®EPA (14 u)
29 BO3JIEMCTBUE YEJIOBEKA HA IIPUPOJIY B TIIPOLIECCE CTAHOBJIEHUA | 1
OBIIECTBA
30 [TPUPOJHBIE PECYPCHI 1 X UCITIOJIbB3OBAHUE 2
31 IOCJIEACTBUS  XO3IUCTBEHHOM JEATEJIBHOCTHM YEJIOBEKA JJIA | 3
OKPYKAIOIIEN CPE/IbI
32 BJIVSIHUE YEJIOBEKA HA PACTUTEJIbHBIN U )KUBOTHBIM MUP 2
33 OXPAHA [MPUPO/IbI nu I[NEPCIIEKTHBbI PAITMOHAJIBHOI'O | 2
ITPUPOIOITIOJIB30BAHM A
34 BMOHUKA 1
35 POJIb BMOJIOT' MU B BYIYIIEM 3
Bcero 3a 11 kaace 102
Bcero 3a kypc 204




