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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusMm OIOC COO mnpoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHMSI, CBA3aHHOTO C OMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OoNpeaeisieT 00s3aTesIbHOE (MHBAPUAHTHOE) MTPEAMETHOE COAEPKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMU TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzaruu  TpedoBanuit PIOC COO Kk TMUIAHHPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, 3MOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsIX  CpPEIHETo
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TMOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrtpykTypa mnporpamMmbl 1o ydeOHoMmy mnpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOrMYecKoro pasHooOpaszus IiaHeTrsl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTHH, AKTyaJM3UPYIOTCS 3HAHUS OO0y4arommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX aclieKTaXx OMOJOruuecKux 3HaHui. Jlis
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKaHUH MPOTPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM WM MHOW oOjacTu OWOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M HNOpUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHUE OOy4YaloMMXCd € METOJAMH IO3HAHUS >KMUBOW IMPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEJNEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COONIOJATh  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIEPUMEHTAIbHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (JOPMUPOBAHUE IKOJTOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, IKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUI B MOBCEHEBHOM KU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyIbHBIMUA HHTEPECaMH M IIOTPEOHOCTSIMH PErHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYy4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM MPU O0YUYCHUH OMOJIOTHH Ha YIITYOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apgeiui, I'. Menaens, B. U. Bepuaackuit, U. 11. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, nuzyuaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aluu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBast runotesa. [lonsitue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buonmornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  jabopaTopHoe  OOOpydOBaHHME  JJIsi  IPOBEIACHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHUKPOCKOM, «DIEKTPOHHBIH MHKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, aubdepeHranTbHoe EeHTPUGYTUpOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepalbHble BEIIecTBa KJIETKH, UX OHOIoruyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuuHas, TpeTHUYHas, 4YeTBEPTHYHAs
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, IMCaXapu/ibl, OJUTocaxapuibl U MOIUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonorndeckue pyHKIUH YTI€BOAOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XuMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas M Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpokapuoTHIecKoi kieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  DYKAPHOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIlja3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
MeTtabonusma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxembl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydyeHuWe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsinuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MblleyHasi, HepBHas. OcoOeHHOCTH CTPOCHHS, (PYHKIHA U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA!
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NHUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIICIUTENIBHON cucTeMaMu. Beiienenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3aUThl. DUTOHIUABI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryismus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «IHIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOMN, MHUKpOIpenapaTbl OJHOKIETOUYHBIX
OpraHW3MOB, MUKPOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIIMH MIOYBEHHOTO W BO3IYIITHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meiio3a W TOJOBOro Imporecca. Melo3 M €ro MeCcTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YaCTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu MoCTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE =~ METOABI  TCHETHKU: THOPUIOJIOTHYECKUN,  ITMUTOJOTUYECKHM,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpauun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleOBaHUsl ~ Mpu3HakoB.  lluTomornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAECIEHUs Mmoia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aJuleu3M. B3anMOAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsI PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaK)Ke (PU3NOIOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHMA.
['eHeTHuecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOit 3akoHbl Menaemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuis», «KaprHoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIIA W cpeabl Ipu  dopMmupoBaHUU (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. MeWo03 W TI0JIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAHHbICE MyTalMHh. SOepHble W
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u  cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHOM CCJICKIINU. HUcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PanuanOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranu3mMoB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, WiIM  MHOpuauHT.  HepojacTBeHHOe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'CHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensax YIAyuueHus Cyuecmeayrouux u co30aHus Ho8blx Nopoo, TUHUI U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGoparopHas padora «l3ydyeHue cOpTOB KyJIbTYPHBIX PACTCHUN U MOPOJ
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTepUCTHKA. TpaguumronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTEHUM U
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne u pa3BUTHE 3BOJIIHOHHBIX NPEACTABJIECHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). Heirpanshas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOMIOLMH. MyTalmOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2eros 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(hOIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJUI0NaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE  (PKOJIOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBl HBOJIFOLUN», «IKOJIOIMYEcKass M30JsUUs MONYJSALHN CEeBaHCKOU (openmy,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KePTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny», «lIpucnocobieHHOCTh OpraHu3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuI00Opa3zoBaHus», «l'eorpapuyeckoe BuA000pa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunbiii ruOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Meroapl M3y4eHMs ~ MaKpOdBOMIONMHU. [laleOHTONOTMYECKHE  METOMbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMHUKHU U PEIIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABI HU3yUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKME  METOJIbl  M3Y4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BomonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HbI 3emun», «peid KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarepsatnas rumnortesa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emumm u MeroAsl €€ u3ydeHus. Vckomaemble OpraHU4eCcKHe
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HadvanbHbie 3Tanbel opraHudeckoi HBoMoUuH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC ATallbl 3BOJIONHMHA XUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. Ilpunnun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHHs 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «PazBuTue Kns3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CUHTE3a OPraHUYEeCKUX COSIUHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre 0COOCHHOCTEH CTPOCHUS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cxo0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0o0OmME  MpeNIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. [lonarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloUeH Ccpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOIyssiuui. bruoconuanpHbele HCCIEAOBaHUSA MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeNeT YeJoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», « ITarbl IBOJIFOLUY YEJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB UE€JIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOnEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOUIEH CpeIbl: JIOKATbHBIN, pETUOHATBHBIN U T100abHbIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHYecKre (PakTopbl U 3aKOHOMEPHOCTH X aeicTBus. Knaccudpukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOWOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuin (akrop. [eicTBue Ttemmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHU0 BoJgHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U SKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIMX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIBICHHUE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Momynsiius KakK
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,



BO3pacTHasT M IIOJOBasl CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUH .
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojenb 3xomorndeckort Humm J[x. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexumy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BelEeCTB U MTOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemsvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
biopa u ¢dayna. CuHaHTpomm3alus TOPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IIepeHOC PHEPIUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «DKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IJKonoruyeckas mupamusia OMOMAaCChl», «IKOJOTHYECKasi MUpaMUIA SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIUA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CYILECTBOBAaJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIecTBoBaHusl Ouocdeprsl. OcobeHHOCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Onochepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3nelicTBuE dYenoBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHeHHWE  OHMOJOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



aKOpeabunumayuu IKOCUcCmem U cnocob6o8 60pbObl ¢  OUONOBPEAHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MoJIeN yIpaBIsIeMOro MUpPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEJCNICHUIO, Haluuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctm 3a CBOM Kpad, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peEryJsapHas Quandeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallMsIX, YTPOKAIOIINUX 30POBBIO U JKU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TpPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HENPUITUE JEUCTBHM, NPUHOCAIIMX BPEd  OKPYXKarOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BbIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHMM B IIEJSIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh TOJIydaeMble 3HaHMS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHWS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PECHUS OOYyYaIOIIMUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYyYalolUuXcs; CIIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
oOpa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PaccMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHSX PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpPIpEeTaluy, MPeoOpa3OoBaHUIO M TPHUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAIHIO PA3TUYHBIX BUIOB U ()OPM TPEICTABICHUS, KPUTHIECKU OIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpETaTh OIBIT WCIOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBEpOaJbHBIE CpeICcTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIbHOE OTHOIIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHuH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LE€IM COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKAa KOMaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEeKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEP)KAHHS Y4eOHOTO mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIPETALNU U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTHU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHUE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U pPa3BUTHE), OUOJIOTMYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TMO3HAHMS, HUCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OPOKEHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXAY OSTarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIETyeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayuYHbIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IIO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIIEHMS K IIPUPOIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIIux OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCITOJIb3yEMbIMH B OMOJIOTUYECKHUX UCCIIETOBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIUZUPYIONMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M USTIOBEYECCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJIHATH J1a00OpaTOpHbIE M MpPaKTHUYECKHE paboThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUN KU3HU, YETOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUAX CPEAHETO MpodheCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

KonTpoJbHble

Bcero
padoThbI

IIpakTH4eckue
padoThbI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

buonorus xax HaykKa

A cnam EI'D. buosnorust D5eKTpoHHbII
oOpazoBarenbubiil pecypc " cnam EI'D. Cpennee
oOuiee oOpazoBaHue. YueOHbIN MOJYJIb IO PEIICHUIO
TPYAHBIX 33JaHUN IO YIeOHOMY MPEIMETY
"bronorusa". 10-11 kmaccer", AO M3nareabcTBO
"[IpocBemenue"

’KuBbIe CHCTEMBI U UX
HU3YUCHUC

buonorus kieTku

0.5

A cnam EI'D. buosnorust DneKTpoHHbII
obpazoBarenbubiii pecypc " cnam EI'D. Cpennee
obmiee oOpazoBanue. YueOHBINH MOYIb IO PEIICHUIO
TPYAHBIX 33JaHUN TTO YIeOHOMY MPEIMETY
"Bronoruga". 10-11 kmaccer", AO M3nateabcTBO
"IIpocBemenue"

A cnam EI'D. buonorust DnekTpoHHbII
oOpazoBatenbHbIil pecypc "S caam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIH MOy 110 PEHICHUIO
TPYAHBIX 33JaHUN IO YI€OHOMY TPEIMETY
"buomorusa". 10-11 knaccer", AO M3mareancTBO
"IIpocBemenue"”

XuUMHU4YeCKast opraHu3anunsa
KIICTKH

10

A cnam EI'D. bruonorust DneKTpoHHbII
obpazoBarenbHbIil pecype "A caam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIM MOy 110 PEHICHUIO
TPYZAHBIX 331aHUH 110 y4eOHOMY TPEAMETY
"bronorusa". 10-11 kmaccer", AO M3gateabcTBO




"IIpocBenienue"

Crpoenue u GyHKIUH
KIJIICTKHU

S cnam EI'D. buonorust DneKTpOHHBIN
obpazoBarenbHbIit pecype "S caam EI'D. Cpennee
o01iee oOpazoBaHue. YU4eOHbIM MOy 110 PEHICHUIO
TPYAHBIX 33aHUN IO YICOHOMY TPEIMETY
"buonorusa". 10-11 knaccer", AO M3mareancTBO
"[IpocBemenue"

OOMEH BELLECTB U
MpeBpalleHIe SHEPTHH B
KJIETKE

A cnam EI'D. buosnorust DneKTpoHHbII
oOpazoBarenbubiil pecypc " cnam EI'D. Cpennee
oOuiee oOpazoBaHue. YueOHbIH MOJYJIb IO PEIICHUIO
TPYJHBIX 3aJaHUI 110 Y4eOHOMY MPEIMETY
"bronorusa". 10-11 kmaccer", AO M3nareabcTBO
"[IpocBemenue"

Hacnencreennas
uHbopmanus u
peanu3anus e€ B KJIeTKe

0.5

A cnam EI'D. buonorust DnekTpoHHbII
obpazoBarenbubiii pecypc " cnam EI'D. Cpennee
oOuiee oOpazoBaHue. YueOHbINH MOYJb IO PEIICHUIO
TPYAHBIX 33JaHUIN IO YIeOHOMY MPEIMETY
"buonorusa". 10-11 kmaccer", AO U3gaTenbcTBO
"IIpocsenienue"

JKu3HeHHBIH UK KIETKU

A cnam EI'D. buonorust DnekTpoHHbII
obpazoBarenbHbiii pecypc " cnam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIM MOy 11O PELICHUIO
TPYAHBIX 33JaHUIN IO YI€OHOMY TPEIMETY
"buonorusa". 10-11 kmaccer", AO U3narenbcTBO
"IIpocsenienue"

Crpoenue u QyHKIIUH
OpPraHu3MOB

17

1.5

S cnam EI'D. buonorust DneKTpOHHBIN
oOpazoBarenbHbIil pecype "A caam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIH MOYIb 110 PEHICHUIO
TPYAHBIX 33JaHUIN IO YI€OHOMY TPEIMETY




"buomorusa". 10-11 xmaccer", AO U3narenbcTBO
"[IpocBemenue"

10

PasmHOkeHUE U pa3BuTHE
OpraHu3MOB

1.5

A cnam EI'D. buosnorust D5eKTpoHHbII
obpazoBarenbHbIit pecype "S caam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIH MOy 110 PEHICHUIO
TPYAHBIX 33JaHUN TI0 YI€OHOMY TPEIMETY
"Bbuomorusa". 10-11 kmaccer", AO U3nateascTBo
"[IpocBemenue"

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHYUBOCTH
OpraHu3MoOB

0.5

A cnam EI'D. buosnorust D5neKTpoHHbII
obpazoBarenbubiil pecypc " cnam EI'D. Cpennee
oOuiee oOpazoBaHue. YueOHbIH MOJYJIb IO PEIICHUIO
TPYAHBIX 33JaHUI 110 YI€OHOMY MpPEIMETY
"bronorusa". 10-11 kmaccer", AO M3nareabcTBO
"IIpocsenienue"

12

13

3aKOHOMEPHOCTH
HacCJIeICTBEHHOCTH

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

10

A cnam EI'D. buonorust DneKTpoHHbII
obpazoBarenbHbiit pecypc " cnam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIM MOYIb 11O PEHICHUIO
TPYAHBIX 33JaHUIN TT0 YI€OHOMY MPEIMETY
"buonorusa". 10-11 knaccer", AO M3maTeancTBO
"IIpocsenienue"

S cnam EI'D. buonorust DneKTpOoHHBIN
obpazoBarenbHbIit pecype "A caam EI'D. Cpennee
o01iee oOpazoBaHue. YUeOHbIH MOy 110 PEHICHUIO
TPYAHBIX 33JaHUN IO YI€OHOMY TPEIMETY
"buonorusa". 10-11 knaccer", AO M3mareancTBO
"IIpocBemenue"”

14

I'eneTuka uenoBeka

0.5

A cnam EI'D. bruonorust D5eKTpoHHbII
obpasoBarenbHbIit pecype "A canam EI'D. Cpennee
of1iee oOpazoBaHue. YUeOHbIM MOTYIb 110 PEHICHUIO




TPYAHBIX 33IaHUN 110 YICOHOMY TIPEIMETY
"bronorusa". 10-11 kmaccer", AO M3nareabcTBO
"[IpocBemenue"

15

Cenexuusi OpraHu3MoB

A cnam EI'D. buosnorust D5neKTpoHHbII
obpazoBarenbHbIit pecype "S caam EI'D. Cpennee
o01iee oOpazoBaHue. YU4eOHbIH MOy 110 PEHICHUIO
TPYAHBIX 33JaHUI 1T0 YI€OHOMY MPEIMETY
"bronorusa". 10-11 kmaccer", AO M3nareabcTBO
"[IpocBemenue"

16

17

buorexuonorusa u
CUHTETHYECKASA OMOJIOTHS

PesepBHOE Bpemst

A cnam EI'D. buosnorust D5eKTpoHHbII
oOpazoBarenbubiil pecypc " cnam EI'D. Cpennee
oOuiee obpazoBanue. YueOHBIH MOYb IO PEIICHUIO
TPYAHBIX 33JaHUN IO YIeOHOMY MPEIMETY
"buonorusa". 10-11 knaccer", AO M3maTeancTBO
"IIpocsenienue"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

13




11 KJIACC

KoanuyecTBO 4acoB

Ne HanmeHnoBaHue pa3ae/ioB JJyieKTpOHHBIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
Konrtpoabnbie  IIpakTnueckue
n/m ¥ TeM NPOrpaMMbl Bcero pecypcbl
padoThI padoThI
A cnam EI'D. buosnorust DneKTpoHHbII
3apoxACHUE U Pa3BUTHE obpazoBarenbubiii pecypc " cnam EI'D. Cpennee obiee
1 JBOJIFOLIMOHHBIX 4 oOpa3oBaHue. Y4eOHbII MOYIIb 110 PELIEHUIO TPYJHBIX
IIpe/ICTaBICHUI B OMOJI0Tun 3a1aHuil o yuebHomy npeamery "buonorus”. 10-11
kiaccel", AO U3narensctBo "lIpocBemenne”
A cnam EI'D. buosnorust DneKTpoHHbII
. oOpazoBarenbubiit pecypc " cnam EI'D. Cpennee odiee
MukposBontonus u eé o
2 14 2 oOpa3oBaHue. Y4eOHbII MOIYIIb 110 PELIEHUIO TPYJHBIX
€3yJIbTaThl 3
pesy 3aaHuil o yuebHomy npeamery "buonorus”. 10-11
kiaccel", AO U3narensctBo "lIpocBemenne”
A cnam EI'D. buonorust DnekTpoHHbII
. obpazoBarenbubiil pecypc " cnam EI'D. Cpennee obiee
Makpo3Bostonus u eé o
3 6 oOpa3zoBaHue. YUeOHBII MOy TI0 PEIICHUIO TPYIHBIX
€3yJIbTaThl 3
pesy 3aaHuil o yuebHomy npeamery "buonorus”. 10-11
kiaccel", AO U3narensctBo "lIpocBemenne”
S cnam EI'D. buonorust DneKTpOoHHBIN
obpazoBarenbHbiii pecypc " cnam EI'D. Cpennee obiee
[Ipoucxoxnenue u .
4 15 15 oOpazoBanHue. YUeOHBIN MOTYJIb 110 PEIICHUIO TPYIHBIX
pa3sBUTHUE KHU3HU Ha 3emiie . y |
3a1anuii mo yueonomy npeamety "buomorus". 10-11
kinaccel”", AO U3znatenscTBo "[Ipocsemnienue”
S cnam EI'D. buonorust DneKTpOoHHBIN
5 [Ipoucxoxaenue yeaoBeka 10 1 obpazoBarenbhbiii pecypc " cnam EI'D. Cpennee obmiee

— AHTPOIIOI'CHE3

oOpasoBaHue. YUeOHBIN MOYJIb 110 PEIICHUIO TPYIHBIX
3agaHuii o yueOnomy npenmerty "buonorus”. 10-11




kiacceol", AO MznatenscTtBo "[IpocBemienue"

DKoJ0rus — Hayka o

S cnam EI'D. buonorust DneKTpoHHBIN

B3aMMOOTHOIIEHHUSIX oOpazoBarenbHbIil pecypc "5 caam EI'D. Cpennee obriee
6 OpPTraHu3MOB U 3 0.5 oOpa3oBaHue. YUeOHbII MOYJb 110 PEHICHUIO TPYTHBIX
HAaJIOpPraHU3MEHHBIX CUCTEM 3a1aHuil o yueoHomy npeamery "buonorus”. 10-11
C OKpYyXarolen cpeaoin kiaccol", AO UznatenscTBo "[Ipocsemnienue"
S cnam EI'D. buonorust DneKTpoHHBIN
0 obpazoBarenbhbiii pecypc " cnam EI'D. Cpennee obiee
TaHWU3MBI U Cpelia .
7 é) P 9 1.5 oOpa3oBaHue. Y4eOHbII MOIYIIb 110 PELIEHUIO TPYJHBIX
oOuTaHus y
3aanuii mo yueonomy npeamety "buonorus". 10-11
kiaccel", AO UznarensctBo "l[IpocBemenne"
S cnam EI'D. buonorust DneKTpoHHBIN
5 obpazoBarenbubiii pecypc " cnam EI'D. Cpennee obiee
KOJIOTHSI BU/IOB H 5
8 . 9 0.5 oOpa3zoBaHue. YUeOHBII MOy TI0 PEIICHUIO TPYIHBIX
TOTTYJISITU I .
Y 3aanuii mo yueonomy npeamety "buonorus". 10-11
kiaccel”, AO MznatenscTBo "[Ipocsemnienue"
S cnam EI'D. bruonorust D5eKTpoHHbII
KOIOTHS COOBIIECTR obpazoBarenbhbiii pecypc " cnam EI'D. Cpennee obiee
9 ) 12 0.5 oOpa3zoBaHue. YUeOHBII MOy TI0 PEIICHUIO TPYIHBIX
DKOJIOTUYECKHE CUCTEMBI . | \
3a1anuii mo yueonomy npeamety "buonorus". 10-11
knaccel", AO UznarensctBo "[IpocBenienne"
S cnam EI'D. buonorust DneKTpOoHHBIN
Broctepa — roGansHas obpazoBarenbHbiii pecypc " cnam EI'D. Cpennee obmee
10 6 oOpa3zoBaHue. YUeOHBII MOy TI0 PEIICHUIO TPYIHBIX
JKOCUCTEMA .
3a1aluii mo yueonomy npeamety "buomorus". 10-11
knaccel", AO UznarensctBo "[IpocBenienne"
y S cnam EI'D. bruonorust DneKTpOoHHBIN
€JI0BEK U OKpYKaroIas .
11 24 6 obpazoBarenbhbiid pecypc " cnam EI'D. Cpennee obiee

cpena

oOpasoBaHue. YUeOHBIN MOYJIb 110 PEIICHUIO TPYIHBIX




3amanuii o yuebnomy npeamery "buonorus”. 10-11
kiaccol", AO MznarenscTtBo "[IpocBenienue"

12

PesepBHOEe Bpemst

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

102

7.5




Ne
n/n

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

buoinorus xak koMIiekcHas
HayKa M KakK 4aCTb
COBPEMEHHOTO O0IIECTBa

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemienue”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

2’KuBbie CUCTEMEI U NX CBOMCTBA

YPOBHeBa}I opraHu3anusa
KHUBBIX CUCTEM

A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBIN
pecypc "4 cnam EI'D. Cpennee obee obpasoBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
MznarensctBo "[Ipoceemenue”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINR
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUI 1O
yuebnomy npeamety "buonorus”. 10-11 kmaccer", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

HcTopus OTKpBITHS U U3yYEHUS
kieTku. Knerounas teopust

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA 1O
yueObHomy npeamety "buomorus”. 10-11 kmaccer", AO




MeTo1bl MOJIEKYJISIPHOM 1
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«M3y4yeHre METOI0B KJIETOYHOU

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc "A cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHA MO

0.5 yuebHomy npeamery "buonorus". 10-11 xmacest", AO
ouosoruu (xpomarorpadus, " "
N3narensctBo "[Ipocsemienue
dmeKTpodopes, Tpenaxep "O6mnako 3Hanuit". buonorus. 10 kmacc OO0
I[I/I(l)(l)epeHHI/IaJH)HOG "duzukoH JIab"
uentpudyruponanue, [1LP)»
A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
XHUMUYECKUH COCTaB KIETKH yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”
Tpenaxep "O6nako 3nanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"
A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
MuHepabHbIE BelleCTBa Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHUH 1O
KJICTKH, KX OHOJIOTHYecKast yueOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
OJIb Hsnarenscto "IIpocserenue”
p p
Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"
OpraHuyecKHe BEIECTBA S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTeNbHBIH
KITETKH — Gk pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
JaBoparopHas pa't ot 05 VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHH 1O

«O06HapyxeHHue OEIKOB C
MTOMOIIIBIO0 KaYeCTBEHHBIX

yuebnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”
Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0




peaKuuii»

"®usukod JIad"

10

CaoiicTBa, KnaccuduKaius u
¢byHKIMN O6EIKOB

OpraHI/I‘leCKI/IC BCIICCTBA
KJICTKHU — YIJICBOABI

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc "A cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3aJaHHH MO
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "Ob6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbI MOIYITb TIO PEMISHUIO TPYTHBIX 3aIaHUHN 110
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

11

Oprannueckue BeIiecTBa
KIJICTKU — JIMIIUABI

S cnam EI'D. buosnorust DnekTpoHHBINH 00pa3oBaTeIbHbII
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemienue”

Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®usukoH Jlab"

12

13

Hyxneunossie kucnotsl. JJHK n
PHK. JIaboparopHas pabota
«HMccrnenoBanne HyKIENHOBBIX
KHCIIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOBY

Crpoenue u pyaknuu ATO.
Hpyrue Hykieo3uarpudocdars

0.5

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOYIIb IO PEMIEHHUIO TPYIHBIX 33IaHUH TI0
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6mako 3nanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

A coam EI'D. buonorust DnekTpoHHBIH 00pa3oBaTeNbHBIN

pecypce "4 coam EI'D. Cpeanee obmiee obpa3oBanme.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA 1O




(HT®D)

yueOHOMY nipeamety "buomnorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 10 kiracc OO0
"®uzukon Jlao"

14

CexBenuponanue JIHK.
MeToapl TEeHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHIA 1O
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

15

16

MeTobl CTPYKTYpPHOH
ouoJiornuu

THuIsl KIEeTOK.
[Ipokapuornueckas KieTka

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc "A cnam EI'D. Cpennee obmiee oOpa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHbIH 00pa3oBaTeNbHbIN
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
yueOHOMY nipenmety "buosorus”. 10-11 knaccet”", AO
NznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

17

CtpoeHne 3yKapuoTHYECKOM
kietku. [IpakTrueckas padota
«M3yueHne CBOMCTB KJIETOYHOMN
MEMOpaHBI»

0.5

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHH 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxkep "Ob6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"




IToBepxHOCTHBIN anmapar

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOIYITb IO PEMIEHUIO TPYTHBIX 33TaHUHN 110

18 yuebHomy npeamery "buonorus”. 10-11 xmacest", AO
KIeTKH NznarenscTBo "[Ipoceemenne”
Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"
A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
OnHoMeMOpaHHbIC OpraHOH /bl pecypc "S cnam EI'D. Cpennee obiee oOpa3oBaHue.
kietku. [IpakTuueckas padora Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
19 «M3ydeHne BHKEHUS 0.5 y4ueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
IUTOIIA3MBI B PACTUTEILHBIX WznarensctBo "IIpoceemenue”
KIIETKaX) Tpenaxep "O06nako 3Hanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"
TT0.yaBTOHOMHBIE OPraHOHIBI A cnam EI'D. buonorus DnexTpoHHBIA 00pa30BaTeIbHBINR
KIETKH: MUTOXOHJIPHH, pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
20 nractuyet. Jlaboparopras 0.5 yuebHomy npeamery "buonorus". 10-11 xmacest", AO
pabora «Hccnegopanue WznarensctBo "[Ipoceemenue”
I1asMonusa 1 ACIasMoInsa B Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
PACTHUTENBHBIX KIETKAX» "®Ousukon J1as"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
HeMeMGpAHHEE OPraHOMIEI VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUI 1O
21 yueOHOMY mpeamery "buonorus”. 10-11 knaccer", AO
KJIeTKH WznarensctBo "[IpocBemenue”
Tpenaxep "Ob6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"
S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTENbHBIH
29 CrpocHite 1 GyHKIH 51pa pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.

Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




CpaBHuTENbHAS
XapaKTePUCTHKA KIECTOK
sykapuot. JlabopatopHas

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbII MOIYITb IO PEMIEHUIO TPYTHBIX 33IaHUHN 110

23 0.5 yueOHOMy mpeamery "buonorus". 10-11 knaccer", AO
pabota «3ydyeHue cTpoeHus " "
N3narensctBo "[Ipocsemienue
KJICTOK pasiiMiHbIX Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
OpraHu3MOB» "®uzukon Jlao"
AcCUMUITALIMSA U JUCCUMUIISILIAS
— JiBE CTOPOHBI METabOMM3MA. S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeTbHBIN
"4 cnam EI'D. H BaHUE.
THIBL 0GMEHA BEIMECTB. pecypc ’ cna 9. Cpennee obiee oopa3oBa . e
Y4eOHBII MOYIIB TI0 PELICHHUIO TPYAHBIX 33TaHUH 10
JIabopaTtopHas pabora . . .\
24 . yueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
«3yueHne KaTaIuTHYECKOU " "
N3narensctBo "[Ipocsemienue
AKTUBHOCTH (pepMEHTOB (Ha Tpenaxep "Ob6nako 3Hanuit". buonorus. 10 kmacc OO0
MMpUMEPEC aMUJIa3bl NI "®duzukoH J1ad"
KaTaJsasbl)»
DepMEHTaTUBHBIN XapaKTep
peaKLuii KIETOYHOTO A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
n
meTabonmama. JlaGopaTopHast pecypce fl cnam EI'D. Cpennee obmiee 06pa3013aHv1/Ie.
VyueOHBIN MOAYJIb IO PECHICHUIO TPYAHBIX 3aJaHUU 110
pabora «M3ydyeHue . . Y
25 0.5 yuebHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
(hepMeHTaTUBHOTO " "
WznarensctBo "[IpocBemienue
PaCIlCIICHIS ICPOKCHAA Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
BOAOpPOJa B paCTUTCIIbHBIX U "®u3uKkoH J1ad"
JKUBOTHBIX KJIETKax)»
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
26 benku-akTuBaTOpHI U OCIKHU- pecypc "4 cnam EI'D. Cpennee obmiee oOpasoBaHue.

WHTUOUTOPHI

Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yueOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




27

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbII MOIYITb IO PEMIEHUIO TPYIHBIX 33TaHUHN 110
yueOHOMY nipenmety "buomnorus”. 10-11 knaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

28

dorocuntes

A cnam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbII MOIYIb TIO PEMICHUIO TPYTHBIX 3aIaHUHN 110
yueOHOMY nipeamety "buosnorus”. 10-11 knaccst”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

29

30

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE MPOIECCOB
($hoTOCHHTE3a M XEMOCHHTE3a»

AHadpoOHBIe OpraHu3MbL. Bujisl
Opoxenus. JlaboparopHas
pabota «CpaBHEHHE MPOIIECCOB
OpOXKEHUS U IBIXaHUS

0.5

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlad"

A cnam EI'D. buonorus DnexkTpoHHBINA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[IpocBemenue”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

31

AspoOHBIE OpraHU3MbI. JTaIlbl

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN




32

HHEPreTUIEeCKOro ooMeHa

DHeprust MeMOpPaHHOTO
rpajaueHTa nporoHos. CuHTe3
AT®: pabora nporonHor ATO-
CUHTA3bI

pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHH MO
yae6HOMY mipenmety "buomorus”. 10-11 kmacest”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"

A cnam EI'D. bronorus DnekTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbI MOIYIb TIO PEMISHUIO TPYTHBIX 33TaHUHN 110
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemenne”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kimacc OO0
"®wusukoH Jlab"

33

34

35

Peaknun MaTpu4HOro cHHTE3a

Tpanckpunuus — MaTpU4YHBINA
cunte3 PHK

Tpancasiuus u e€ rTanbl

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYJIHBIX 33aHuH 110
yueOHOMY nipeamety "buosorus”. 10-11 knaccer”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"

A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33JaHUH TI0
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorust DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA 1O
yueObHomy npeamety "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”




Tpenaxep "O6nako 3nHanuit". buonorus. 10 xkmacc OO0
"®wusukoH Jlad"

KonupoBanue aMUHOKHUCIIOT.

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH MO

36 Pous pubocoM B OHOCHHTE3E eonOoMy mpeamery "Buonorusa”. 10-11 xmaccsr", AO
p yd y op y
oeJka WznarensctBo "[IpocBemenue”
Tpenaxep "O6naxo 3nanuii". buonorus. 10 kmacc OO0
"®usuxoH Jlab"
S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
Y4eOHbII MOIYIb TIO PEMICHUIO TPYTHBIX 3aIaHUH 110
Opranuzanus resoma y . . Y
37 y4ueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
MIPOKAPUOT U IYKAPUOT
poxap yKap WznarenscTBo "[Ipoceemenue”
Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
Y4eOHBII MOYITh TIO PEIICHHUIO HBIX 33/IaHUH 110
MonekysspHble MEXaHU3MBbI o P prﬂ A Y
38 yueOHOMY mpeamery "buonorus”. 10-11 kmaccer", AO
KCII WU T€HOB apuoT
dKcrpece CHOB y 9yKapHo W3narensctBo "[IpocBemienue”
Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkoH Jlad"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
Bupycsl — BHEKICTOUHBIC pecypc "SI cnam EI'D. Cpennee obiee odOpa3oBaHue.
(hOpMBI KU3HH U 00JIUTaTHBIE VY4eOHBIH MOJIYJIb 110 PEUICHHIO TPYAHBIX 33aHUI 10
39 mapasuTsl. [lpakTrdeckas 0.5 yeGHOMY npeamety "Buonorus". 10-11 kimacesl", AO
P p y y up y
pabota «Co3anue MOJIeIH Mznarensctio "[Ipocsemenne”
BHPYCa» Tpenaxep "O6nako 3Hanuit". buosnorus. 10 kmacc OO0
"®uznkon Jlao"
A cnam EI'D. bronorust DnexkTpoHHBIH 00pa3oBaTeNbHBIN
40 BupycHsbie 3a0oneBanust

pecypce " coam EI'D. Cpeanee obmiee obpa3oBaHme.




41

42

YEJI0BEKA, )KUBOTHBIX, PACTCHUN

HanorexHonoruu B OMOJIOTUH U
MCIHUIINHE

JKU3HEHHBIH UK KIIETKA

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH MO
yueOHOMY nipenmMety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

S cmam EI'D. bruonorus 31eKTpOHHBIN 00pa30oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHUH MO
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

43

Martpuunsiii cuares JJHK

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obee obpasoBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 110
yuebnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

44

Xpomocomsl. JlabopaTopHas
pabota «M3ydueHue XxpoMocom
Ha FOTOBBIX MUKPOIIpETapaTax»

0.5

A cnam EI'D. buonorus DnexTpoHHBIA 00pa30oBaTeIbHBINA
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33JaHUH TI0
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarenscTBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0




45

HCJ'IGHI/IC KJI€TKU — MHUTO3

"®usukod JIad"

A cnam EI'D. bronorus DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee oopa3oBaHue.
Y4eOHbII MOIYITb TIO PEMICHUIO TPYTHBIX 33TaHUHN TI0
yueOHOMY nipenmety "buonorus”. 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

46

47

48

Tune! ketok. Kapuokunes u
uutokunes. JlaboparopHas
pabora «HabmoieHne MuTO3a B
KJICTKaX KOHYMKA KOPEIKa JIyKa
(Ha TOTOBBIX
MUKpOIIperaparax )

PGFYJ'IHI_[I/IH JKHU3HCHHOI'O UKJIa
KJICTOK

OpFaHI/ISM KaK €IUHOC IICJI0C

0.5

A cnam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "Ob6nako 3Hanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexTpoHHBIA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHH 1O
yuebnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

49

TkaHu pacTeHuUn.
JlaGopaTopHas pabota

0.5

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110




«M3yueHune TKaHel paCTCHUN»

yueOHOMY nipeamety "buomnorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "Ob6mnako 3Hanuit". buomorus. 10 kiracc OO0
"®uzukon Jlao"

50

TkaHW KUBOTHBIX U YEJIOBEKA.
JIaboparopHast pabota
«M3y4yeHne TKaHeH KUBOTHBIX»

0.5

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA 1O
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

o1

52

Opranbl. CucTeMbl OpraHoB.
JlaGopaTopHas paboTta
«M3y4yeHne opraHos
LIBETKOBOT'O PaCTEHUS»

Onopa TCJIa OpraHu3MOB

0.5

S cnam EI'D. buonorust DnekTpoHHBIH 00pa3oBaTeIbHBIN
pecypc "A cnam EI'D. Cpennee obmiee oOpa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3Hanuii". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
yueOHOMY nipenmety "buosorus”. 10-11 knaccet”", AO
NznarensctBo "[IpocBemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlad"

53

JIBrKeHrEe OpraHn3MOB

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHH 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxkep "Ob6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"




54

IIntanue opranu3sMoB

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oopa3oBaHue.
Y4eOHbI MOIYITb IO PEMIEHUIO TPYTHBIX 33TaHUHN 110
yueOHOMY nipeamMety "buonorus”. 10-11 knaccst”", AO
NznarenscTBo "[Ipoceemenne”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uzukon Jlao"

55

56

57

TluTanre N03BOHOYHBIX
KUBOTHBIX. [IniieBapuTenpHas
cucTeMa 4ejIoBEKa

Z[LIXaHI/IC OpTraHnu3MOB

HBIX&HI/I@ TTO3BOHOYHBIX
JKHBOTHBIX U YCIIOBCKA

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
W3narensctBo "[Ipoceemienue”

Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlabc"

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUHA 1O
yuebnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "Ob6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

58

TpaHcnopT BelecTB y
OpPraHHU3MOB

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




59

KpOBeHOCHaﬂ CcHUCTEMA
IIO3BOHOYHBIX )XMBOTHBIX U
YCJIIOBCKaA

WznarensctBo "IIpocsemnienue”
Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbII MOIYITb IO PEMIEHUIO TPYIHBIX 33TaHUHN 110
yueOHOMY nipeamety "buomnorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

60

Beinenenue y opranusmon

A cnam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbI MOIYITb TIO PEMICHUIO TPYTHBIX 33IaHUHN 110
yueOHOMY nipeamety "buosnorus”. 10-11 knaccst”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

61

62

3amuTa y OpraHu3MoB

I/IMMYHHaSI CHUCTCMA YCIIOBCKA

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBINA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

63

Pa3znpaxxumocTs u perynauus y

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN




64

OpraHu3MoOB

I'ymopanbHas peryisanus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHH MO
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”, AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"

A cnam EI'D. bronorus DnekTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOIYIb TIO PEMISHUIO TPYTHBIX 33TaHUHN 110
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemienue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kimacc OO0
"®wusukoH Jlab"

65

66

67

®opMBbI pa3MHOKEHUS
OpraHu3MoOB

ITonoBoe PAa3MHOXKCHUC

Meiios

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYJIHBIX 33aHuH 110
yueOHOMY nipeamety "buosorus”. 10-11 knaccer”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33JaHUH TI0
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBINA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA 1O
yueObnomy npeamety "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”




Tpenaxep "O6nako 3nHanuit". buonorus. 10 xkmacc OO0
"®wusukoH Jlab"

I"ameTorenes. O6pa3zoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK.
Jlaboparopnas pabota

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH MO

68 0.5 yuaebHoMy mipeamety "Buonorus”. 10-11 xmacesr”", AO
«M3yueHune cTpoeHHs NOJIOBBIX " "
N3parensctBo "[Ipocsemienue
KJICTOK Ha rOTOBBIX Tpenaxep "O6mnako 3nanuit". buonorus. 10 knacc OO0
MUKpOIIperapaTax» "®Ousukon J1ad"
S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
ey — Y4eOHbII MOIYIb TIO PEMICHUIO TPYTHBIX 3aIaHUH 110
69 Y ebnomy mpeamety "Buonorua". 10-11 kmacesl", AO
y4 y p y
OpPraHU3MOB — OHTOI'€HE3 " "
N3narensctBo "[Ipocsemienue
Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obiee oOpa3oBaHue.
3aKTa/KA OPTAHOB H TKAHEH K3 Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
70 yueOHOMY mpeamery "buonorus”. 10-11 kmaccer", AO
3apOJBILIEBBIX JINCTKOB " "
W3narensctBo "[IpocBemienue
Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlab"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
Poct u pa3BUTHE KUBOTHBIX. pecypc "SI cnam EI'D. Cpennee obiee odOpa3oBaHue.
JlabopaTopHas pabota VueGHbINH MOYITH [0 PENIEHUIO TPYAHBIX 3aaHUA 110
71 «BpIsiBIIEHUE TPU3HAKOB 0.5 yuebHOMy npeamety "buosnorus". 10-11 kmacest", AO
CXO/JICTBA 3apOIbIIIEH WznarensctBo "[Ipocsemenue”
TO3BOHOYHBIX JKHBOTHBIX) Tpenaxep "O6nako 3Hanuit". buosnorus. 10 kmacc OO0
"®uznkon Jlao"
A cnam EI'D. bronorust DnexkTpoHHBIH 00pa3oBaTeNbHBIN
72 Pa3zmHoxeHue u pa3BuTre 0.5

pecypce " coam EI'D. Cpeanee obmiee obpa3oBaHme.




pacrenwuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHHS BBICILIX
pacTeHui»

I/ICTOpI/IH CTAHOBJICHHUA U

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH MO
yueOHOMY nipenmMety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

S cmam EI'D. bruonorus 31eKTpOHHBIN 00pa30oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O

73 y4ueOHOMy mpeamery "buonorus”. 10-11 knaccer", AO
Pa3BUTHS TEHETUKHN KaK HAYKH Visparennerso "Tpocsemenue”
Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®usuxoH Jlab"
S cnam EI'D. buonorust DnekTpoHHEI 00pa3oBaTeIbHBIN
OCHOBHBIE TOHSTHS 1 CHMBOIEL pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
reneTiki. JIa6oDpATODHAS Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
74 : paTOp 05 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
pabota «JIpo3oduna kak 00bEKT " "
. NzpatensctBo "[IpocBelienue
TCHETHHCCKHX HCCACNOBAHII Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uzukoH Jlab"
3aKOHOMEPHOCTH HACIIE[OBAHHS A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
npu3HAKoB. MOHOTHOpHIHOE pecypc "4 cnam EI'D. Cpennee obmee obpasoBaHue.
cxpenpupanue, [IpakTHICCKas Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 110
75 ota "M ’ 0.5 yuebHOMy npeamety "buonorus”. 10-11 knaccer", AO
padota "M3yueHue pe3yabTaToB " " "
3natenbeTBo "IpocBemenue
MOHOTHOPHJIHOTO CKpEIIMBAHNS Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
y Hp030(1)I/IHBI" "®u3uKkoH J1ad"
A cnam EI'D. buonorus DnexTpoHHBIH 00pa30oBaTeIbHBINA
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
76 [uTosnornyeckue OCHOBBI Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33JaHUH TI0

MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHUA

yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarenscTBo "[Ipoceemenne”
Tpenaxep "O6nako 3nanuit". buonorus. 10 kmacc OO0




"®usukod JIad"

A cnam EI'D. bronorus DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee oopa3oBaHue.

Ananuzupyroiiee Y4eOHbII MOIYITb TIO PEMICHUIO TPYTHBIX 33TaHUHN TI0
77 ckpemtuBanue. HermomnHoe yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
JOMHUHUPOBAHUEC H3nmaTenscTBO "HpOCBeI_LIeHI/IC"
Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"
A caam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
AurnbpuaHoe CKpelmBaHue. pecypce "S cnam EI'D. Cpennee obiee odOpa3oBaHue.
[IpakTuueckas padota Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
78 «M3ydenne pe3yabTaToB 0.5 yueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
JTUTHOPHUTHOTO CKPEITUBAHUS Y WznarensctBo "IIpoceemenue”
JPO30(BUITBD» Tpenaxep "O06xako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlad"
A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
ITHTONOrHIECKHE OCHOBEL Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
79 yuebHomy npeamery "buonorus". 10-11 xmacest", AO
AMrHOPHIHOTO CKPCIMBAHHS WznarensctBo "[Ipoceemenue”
Tpenaxep "Ob6nako 3Hanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"
A cnam EI'D. buonorus DnexTpoHHBIA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
O —. VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHUHA 1O
80 yueOHOMY mpeamery "buonorus”. 10-11 kmaccer", AO
TIpU3HAKOB WznarensctBo "[IpocBemenue”
Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"
X POMOCOMHAs TCOPHS A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN
81 pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.

HaCJICACTBEHHOCTH

Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110




yueOHOMY npeamety "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 10 kiracc OO0
"®uzukon Jlao"

82

T'enetuka momna

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHIA 1O
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

83

84

I'enoTun kak menoctHas
cucremMa

I'eneT4eCKU KOHTPOIIb
pa3BUTHUSA PACTEHUH, )KUBOTHBIX
U YeJIOBEKa

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc "A cnam EI'D. Cpennee obmiee oOpa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6naxo 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorus DnexkTpoHHbIH 00pa3oBaTeIbHbIN
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
yueOHOMY nipenmety "buosorus”. 10-11 knaccet”", AO
NznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlad"

85

N3MeHYMBOCTh IPU3HAKOB.
Bunn nsMeHUYnBOCTH

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTebHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHH 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznatensctBo "lIpocsemenue”

Tpenaxkep "Ob6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"




A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oopa3oBaHue.
Y4eOHbI MOIYITb IO PEMIEHUIO TPYTHBIX 33TaHUHN 110

Moaudukanuonnas
86 ¢ y4aeOHoMy mipeamety "Buonorus”. 10-11 xmaccst”", AO
W3MEHYNUBOCTH " "
NzpatensctBo "[IpocBenienue
Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uzukon Jlao"
BapuauuonHsslii psa u
BapualMOHHAA KPUBAsL. S cnam EI'D. Buonorus DIeKTpoHHEIH 00pa30BaTebHbIil
Jlaboparopras pabora pecypc "SI cnam EI'D. Cpenasree obiee odpa3oBaHue.
«HccnenoBanue Y4eOHbII MOIYIb TIO PEMISHUIO TPYTHBIX 3aIaHUHN 110
87 3aKOHOMEPHOCTEH 0.5 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
MO,I[PI(bI/IKEII.[I/IOHHOﬁ H3narenscTBO "HpOCBGH_ICHI/Ie"
m3MeHunBoCTH. IlocTpoenue Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
n n
BapHAaIMOHHOTO Ps/ia U Pusnkon JIad
BapHallMOHHOW KPUBOM»
A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
I'enoTunuueckas Y4eOHBIH MOJYJb IO PENICHUIO TPYAHBIX 3aIaHHIA 1O
88 M3MEHYMBOCTh. KoMOMHaTHBHAS yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
NU3MEHYUBOCTH HS):[aTeJH)CTBO "HpOCBeHIeHI/Ie"
Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®uznkon Jlab"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
"
MyTANHOHHAS H3MEHUHBOCT. pecypc fI cnam EI'D. Cpennee obmee 06pa3OBaHj/Ie.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHH 1O
ITpakTnueckas pabora . . \
89 M o ( 0.5 yueOrOMYy npeamery "Buonorus". 10-11 knaccwr", AO
« anuu 030(nIIBI (Ha
yrauuny ip WznarensctBo "[IpocBemenue”
TOTOBBIX MHKpONpEnaparax) Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uznkon Jlao"
90 3aKOHOMEPHOCTHU A cnam EI'D. Buonorust DnexkTpoHHBIH 00pa3oBaTeNbHBIN




MYTAallTMOHHOI'O ITpo1ecca.
OIHUIeHETHKA U SITMIeHOMHUKA

T'eneTuka uenoBexa.
[IpakTrueckas pabota

pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH 1O
yae6HOMY mipenmety "buomorus”. 10-11 kmacest”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3nanuit". buomorus. 10 kmacc OO0
"®uzukon Jlao"

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbI MOIYIb TIO PEMISHUIO TPYTHBIX 33TaHUHN 110

91 05 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
«CocTaBiieHUE U aHAIIU3 " "
N Hsnarenscrio "I[Ipocsemenue
POAOCIOBHOM Tpenaxep "O6mako 3Hanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"
A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
o Y4eOHbIi MOy IO PEIICHUIO TPYJIHBIX 33aHuH 110
MeToabsl METUITUHCKON Y P "p A A \
92 yuebHomy npenmery "buonorus”. 10-11 xmacest", AO
T€HCTUKU " "
WznarensctBo "[Ipocsemienue
Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlad"
A coam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
n
T —— pecypc f[ cnam EI'D. Cpennee obiee 06p330BaHj/Ie.
Y4eOHbIi MOIYJIh IO PEIMICHUIO TPYHBIX 331aHUH 110
T€HETUKHU B IPEOOTBPAIIEHUH U " | "
yeOHOMY nipeamety "buonorus". 10-11 kmaccer",
93 y4eOHOMY TIp y"b 10-11 AO
JICUEHUH T€HETHYECKUX " "
. NznatensctBo "[IpocBenienue
3aboneBanuii yenoBexa Tpenaxep "O6naxo 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"
OCHOBHBIC TIOHSATHS CEIEKIIIL. S cnam 'I'E;S. BH(};J;O;HE BHeKTpogHLIH 066paSOBaTeJ'IBHBII/I
ecype "4 caam . Cpennee oO1iee oOpa3zoBaHue.
JlaGopatopHnas pabora pecyb e pedl H P .
94 0.5 V4eOHbINH MOYJIb O PEIICHUIO TPYAHBIX 3aJaHUIA 110

«M3y4eHne copToB KYJIbTYPHBIX
pacTeHui U OPOJI JOMAITHUX

yueoHOMY nipeamety "buosorus”. 10-11 kmaccsr”", AO
WznarensctBo "[IpocBemenue”




KHUBOTHBIX»

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

MeToabl CeNeKIIMOHHON
pabotsl. JlabopaTopHas pabora

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHH MO

95 0.5 y4ueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
«3yueHne METO0B CENEKIINU " "
. N3parensctBo "[Ipocsemienue
pacTeHHI» Tpenaxep "O6mnako 3Hanuit". buonorus. 10 kimacc OO0
"®usuxoH Jlab"
S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
JIOCTHIKCHHS CENEKIHH pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
. Y4eOHbIi MOYJIb IO PELIEHUIO TPYIHBIX 334aHUil 110
aCTEHUU U KUBOTHBIX 4 p Py
p ' " n n
96 a 5 y4ueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
aKTh4deckas pabora
P p N W3znarensctBo "IIpocsemenue”
«IpnBrBKa pacTeHHID Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
CoxpaHeHue, u3yueHue u Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
97 HCTOJIb30BAHUE TEHETUYECKUX yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
pecypcoB W3narensctBo "[IpocBemienue”
Tpenaxep "O6nako 3Hanuii". buonorus. 10 kmacc OO0
"®uznkon Jlab"
S cmam EI'D. Buosorusa DnekTpOoHHBINH 00pa30BaTEIbHBII
p p
brorexHonorus Kak Hayka 1 pecype " cnam EI'D. Cpennee obmiee oOpa3oBaHue.
OTpaciib IPOU3BOJICTBA. Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33JaHUH TI0
n n n
. . ,
98 [IpakTrueckas pabota 0.5 yuebHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
«3yueHne oObEKTOB N3narenscrio "IIpocBemenue"
OHOTEXHOJIOTHI Tpenaxep "O6nako 3Hanuit". buosnorus. 10 kmacc OO0
"®uznkon Jlao"
A cnam EI'D. bronorust DnexkTpoHHBIH 00pa3oBaTeNbHBIN
99 OcHOBHBIE HaMPABJICHUS

pecypce " coam EI'D. Cpeanee obmiee obpa3oBaHme.




CUHTETUYECKON OUOJIOrUU

100 XpOMOCOMHaH U I'CHHas

VMH)KEHEepUs

101 MenuimacKkre OUOTEXHOIOT I

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHUH 1O
yueOHOMY nipenmMety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "Ob6nako 3nanuit". buonorus. 10 kmacc OO0
"®usuxoH Jlab"

S cmam EI'D. bruonorus 31eKTpOHHBIN 00pa30oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmi". buonorus. 10 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3alaHHUH 1O
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 10 kmacc OO0
"®uznkoH Jlab"

PezepsHbiii ypok. [IoBTOpEHuME,
102 000011IeHHE, CHCTEMATH3AIIHS
3HAHUU

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 110
yueObnomy npeamerty "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 10 kmacc OO0
"®wusukoH Jlab"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102

13.5




Ne
n/n

11 KJIACC

Tema ypoka

Koan4yecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsbl

OBontonuonHas Teopus Y.
JapBuHa

JIBIOKYIIHME CUIIBI DBOJIOLIUHU
BHU0B 110 Y. JlapBuHy

Bbopn0Oa 3a cymiecTBoBaHue,
€CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOp

A cnam EI'D. bronorust DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOIYIb IO PELICHUIO TPYAHBIX 3aIaHHA 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
W3narensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeNbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmace OO0
"®uznkoH Jlab"

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obiee oOpa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUIA 1O
yueObnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLUA

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOYIIb IO PEIEHUIO TPYIHBIX 33/IaHUH TI0
yaeOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”




Tpenaxep "O6nako 3Hanuit". buonorus. 11 kracc OO0
"®wusukoH Jlab"

Ortanel 3BOJIOIMOHHOTO
rpoiiecca: MUKPOIBOJIIOIUS U
MaKpO3BOTIOLUS

[Tomymsiius — snemMeHTapHas
€IMHUIIA DBOJIOINN

3aKOH T€HETHYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaGoparopnas
pabota «BrIsiBiIcHHE
W3MEHUYUBOCTH y 0co0ei
OJTHOTO BUIa»

0.5

A cnam EI'D. Bronorust DnekTpoHHBIH 00pa30BaTeNbHBIN
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHH 1O
yae6HOMY nipenmety "buomorus”. 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmacc OO0
"®wusukoH Jlad"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMISHUIO TPYTHBIX 3a/IaHUHN 110
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3Hanui". buonorus. 11 knmace OO0
"®uznkoH Jlab"

S cnam EI'D. buosnorust DnekTpoHHBINH 00pa3oBaTeIbHbII
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueOHOMY nipeamety "buosorus”. 10-11 knaccst”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

OnemeHTapHbIE (HaKTOPbI
9BOJIIOLNH

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
yaeOHOMY nipenmety "buonorus". 10-11 kmacest”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®uzukon Jlao"

Oddekt ocnoBarens. dpdekt

A coam EI'D. buonorust DnekTpoHHBIH 00pa30BaTeNbHBIN
pecypce "4 coam EI'D. Cpeanee obmiee obpa3oBaHme.




10

11

OyTBUIOYHOTO TOPJIBIIIKA

Murpanuu. N3onsunmn
MOMYJISIIMN: reorpaduueckas,
ouoJIornyecKas

EctectBenHsIit oTO0p —
HaMpaBIAOMUN (HakTop
3BOJIIOLUN

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O
yueOHOMY nipeamety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3Hanuit". buonorus. 11 kmace OO0
"®wusuxoH Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oopa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHHA 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHEI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueOHOMY nipeamety "buosorus”. 10-11 kmaccet”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 knmace 00O
"®uznkoH Jlab"

12

[TonoBoii oT60p

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 11O
yueObHomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

13

[IpucnocoOneHHOCTH
OpPraHU3MOB KaK pe3yJbTatr
MHKPOIBOJTIOIHH.
Jlaboparopnas pabota
«3yuenune apomopdo30B u

0.5

A cnam EI'D. buonorus DnexTpoHHBINA 00pa3oBaTeIbHBINA
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuii". buonorus. 11 kmace OO0




WJIO0AJANTALMI Y PACTEHUI U
JKUBOTHBIX»

"®usukoH JIad"

[Tpumeps! nprciocoOIeHUH y

OPTraHU3MOB:
MOp(OJIOrHIecKHe, S cmam EI'D. bruonorus 31eKTpOHHBIN 00pa30oBaTeIbHBIH
busnonornueckue, pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
6 HOXUMITICCKIC Y4eOHbII MOIYITb IO PEMIEHUIO TPYTHBIX 33IaHUHN 110
14 ’ 05 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
noBeaeHuyeckue. JlabopaTopHas Vsnatennerso "Tpocsemenue”
pabota «lIpucniocobuenus Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
OpPraHu3MOB U UX "Ousukon J1as"
OTHOCHUTEJbHAS
11e1eco000pa3HOCThY
S cnam EI'D. buonorust DnekTpoHHEI 00pa3oBaTeIbHBIN
Bup, ero kpurepuu u pecypc "SI cnam EI'D. Cpenree obiiee 0dOpa3oBaHue.
CTpykTypa. JJaboparopHas Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHUM 1O
15 pabota «CpaBHEHHE BUAOB IO 0.5 yueOHOMY mpeamery "Bbuonorus”. 10-11 knaccer", AO
MOp(I)OJ'IOFI/I‘IeCKOMy HS):[aTeJH)CTBO "HpOCBeHIeHI/Ie"
KPUTEPHIO» Tpenaxep "Oo6naxo 3Hanuii". buonorus. 11 xnacc OO0
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmiee oOpa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUIA 1O
16 CrpykTypa BHza yuebHOMy npeamery "buonorus”. 10-11 knacest", AO
WznarensctBo "[IpocBemenue”
Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHBIH
Buzioo6pasoBaHue Kax pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
17 Y4eOHbIi MOy IO PEMICHUIO TPYIHBIX 33aHUH 110

pe3yJIbTaT MUKPOIBOJIIOLUHA

yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”




Tpenaxep "O6nako 3Hanuit". buonorus. 11 kracc OO0
"®wusukoH Jlab"

18

19

20

CBs13b MUKPO3BOJIIOLIUY U
AIUAEMHUOJIOTHH

Maxkpo3Botonus.
ITaneoHTOIOrNYUECKHE METOIEI
W3Yy4YE€HUs SBOJTIOLUN

buoreorpaduueckue MeTo b1
W3Yy4YEHUs SBOJTIOLUN

A cnam EI'D. bronorus DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHH 1O
yuebHOMy nipenmery "buonorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMISHUIO TPYTHBIX 3a/IaHUHN 110
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanui". buonorus. 11 knmace OO0
"®uznkoH Jlab"

A cnam ET'3. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueOHOMY nipeamety "buosorus”. 10-11 knaccst”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

21

OMOpPHOJIOTHYECKUE 1
CpaBHHUTCIBbHO-
MOP(OIIOTHIECKUE METOIBI
HU3YUYCHUS SBOJIOIINU

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
yaeOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®uzukon Jlao"

22

MounekynsipHO-TEeHETHUECKHE,

A coam EI'D. buonorust DnekTpoHHBIH 00pa30BaTeNbHBIN
pecypce "4 coam EI'D. Cpeanee obmiee obpa3oBaHme.




23

24

OUOXUMUUYECKUE U
MATEMATHYECKUE METOIbI
W3YYCHHS SBOJTFOIIHH

OO6mre 3aKOHOMEPHOCTH
JBOJIOLUU

AnanTuBHas paaualus.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIUU

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O
yueOHOMY nipeamety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 11 kmacc OO0
"®wusuxoH Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oopa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHHA 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®uznkon Jlad"

S cnam EI'D. buonorust DnekTpoHHEI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHUH 1O
yueOHOMY nipeamety "buosorus”. 10-11 kmaccet”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 knmace 00O
"®uznkoH Jlab"

25

Hayunble runoressl
MPOUCXOKICHUSA )KU3HU HA
3emuie

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 11O
yueObnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

26

I[OHay‘-IHBIe MMpEACTaBJIICHUSA O
3apOKACHUU KU3HU

A cnam EI'D. buonorus DnexTpoHHBINA 00pa3oBaTeIbHBINA
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
yaeOHOMY nipenmety "buonorus”. 10-11 knaccsr”, AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 kmace OO0




27

OCHOBHBIE dTanbl
HEOPTaHMYECKOM IBOJTFOIIUN

"®usukod JIad"

A cnam EI'D. bronorus DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMIEHUIO TPYTHBIX 33/IaHUHN 110
yueOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarenscTBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

28

29

30

I'unotessl 3apOXKACHUA KU3HU

HcTopus 3emMau 1 METONBI €€
uzyuenus. JlaboparopHas
pabota «/3yuyeHue u onucaHue
HCKOITAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB)

HauanbHble 3Tamnl
OpFaHHQCCKOﬁ OBOJOINH

0.5

S cnam ET'D. Buonorust DnekTpoHHBINH 00pa3oBaTeNbHBIN
pecypc "A cnam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINR
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33JaHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmace OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexTpoHHBINA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHH 1O
yueObnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

31

DBOJIIOLHS DYKAPUOT

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN
pecypc "S cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110




yueOHOMY npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"

OCHOBHBIC 3TAIIBI 9BOJJIOINH
PaCTUTCIILHOTO MUpPaA.

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc "A cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O

[TpakTyeckas pabora
32 P P . 0.5 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
«3yueHmne ocobeHHOCTEH Vsnaremserso "Tpocsenere”
CTpOCHHS paCTCHUH PASHBIX Tpenaxep "O6nako 3nanuit". buonorus. 11 xknacc OO0
OTZEJIOBY "®uzukon Jlad"
S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
|y P
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Yu4eOHbIH MOYJIb TI0 PEUICHHUIO TPYAHBIX 3aJIaHUM 110
OCHOBHBIE Tanbl YBOJIIOLIUHI 4 P "p A A "
33 yuebHomy npeamery "buonorus". 10-11 xmacest", AO
KUBOTHOTO MHpa WznarensctBo "[IpocBemenue”
Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uzukoH Jlab"
A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
OBOIIIOLHS )KHBOTHBIX. pecypc "SI cnam EI'D. Cpenaree obiiee 0dOpa3oBaHue.
[IpakTuueckas pabota Y4eOHBII MOYITh TI0 PEUICHHUIO TPYAHBIX 3aJIaHUi 110
34 «3yuenmne ocodbeHHOCTEH 05 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
CTPOCHUSI TIO3BOHOYHBIX WznarensctBo "IIpocsemenue”
SKUBOTHBIX) Tpenaxep "Oo6naxo 3Hanuii". buonorus. 11 xnacc OO0
"®uznkoH Jlab"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHBII MOYJTh TI0 PEUICHHUIO TPYAHBIX 3aJIaHUH 110
PassuTre xu3nu Ha 3eMiie 110 o P "p M g "
35 yae6HOMY nipenmety "buonorus”. 10-11 kmaccst”", AO

opaM 1 n€puogam

WznarensctBo "[IpocBemenue”
Tpenaxep "O6mnako 3nanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"




36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILJIOrO

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbII MOIYITb TIO PEMIEHUIO TPYIHBIX 33IaHUH 110
yueOHOMY nipeamMety "buomnorus". 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmace OO0
"®uzukon Jlao"

37

38

39

CoBpeMeHHBIN IKOTOTHYECKUN
KpHU3HC, €r0 0COOCHHOCTH

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILIOTO

OcHOBHbIE cCTEMaTHYECKHE
TPYIIIBl OPraHU3MOB

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3Hanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee o0pa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmacc 00O
"®usuxoH Jlab"

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

40

AHTPOIOJOTHS — HayKa O
YeloBeKe

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHbIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




PazBuTue npeacrabieHuit o

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6naxo 3nanuit". buonorus. 11 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYITb IO PEMICHUIO TPYTHBIX 33TaHUHN TI0

41 yue6HOMy mpeamery "buonorus”. 10-11 knaccer", AO
IIPOMCXO0XKICHUU YEI0BEKa " "
N3narensctBo "[Ipocsemienue
Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®usukoH Jlab"
Mecto uenoseka B cucreme S caam EI'D. Buonorus DIeKTpoHHEIH 00pa30BaTebHbIil
OpraHn4ecKoro Mupa. pecypc "SI cnam EI'D. Cpenasree obiee odOpa3oBaHue.
JlaGopaTopHas paboTta VueGHBIH MO [0 PENICHHIO TPYIHBIX 3aJaHuii 110
42 «3yuenmne ocodbeHHOCTEH 05 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
CTPOCHUSI CKEJIeTa YeIIOBEKa, Hsnarenscrso "I[Ipocsemenne”
CBSI3aHHBIX C Tpenaxep "Oo6naxo 3Hanuit". buonorus. 11 xmacc OO0
n "
IPSIMOX 0K IEHUEM) Dusnxon JIab
A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUH 1O
JBYKYILIUE CUITBI " " "
43 yue6HOMy nipeamety "buonorus”. 10-11 knaccer", AO
AHTPOIIOTeHE3a " "
N3narensctBo "[Ipocsemienue
Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"
S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
CooTHouleHne ONOJIOTUYECKUX VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
44 Y COIMATBHBIX (haKTOPOB B yueOHOMY nipeamety "buonorus”. 10-11 kmaccst", AO

aHTPOIIOTeHEe3e

WznarensctBo "[IpocBemenue”
Tpenaxep "O6mnako 3nanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"




45

OCHOBHBIE CTaUH
aHTPOIIOreHe3a

A cnam EI'D. Bronorust DnexTpoHHbINH 00pa30oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHbII MOIYITb TIO PEMIEHUIO TPYIHBIX 33IaHUH 110
yueOHOMY nipeamMety "buomnorus". 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uzukon Jlao"

46

47

48

IlanmeoreneTuka u
aJIEOr€HOMHUKA

OBONIOIUSA COBPEMEHHOTO
YeJIoBeKa

Yenoseueckue pachl.
[IpakTnueckas pabora
«M3ydyeHue 3K0I0rn4ecKux
ajlanTalnui 4eJoBeKa»

0.5

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3Hanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33JaHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmacc 00O
"®usuxoH Jlab"

A cnam ET'3. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

49

MexauciuIInHapHbIe METO/IbI
AQHTPOIIOJIOTUH

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHbIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




50

3apokJIeHUE U pa3BUTHE
9KOJIOTHH

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6naxo 3nanuit". buonorus. 11 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYITb IO PEMICHUIO TPYTHBIX 33TaHUHN TI0
yueOHOMY nipenmety "buonorus”. 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®usukoH Jlab"

51

MeTo/1bl SKOJIOTHH.
JIaboparopHast pabota
«M3y4yeHne MeTo10B
JKOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

A cnam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbII MOIYIb TIO PEMIEHUIO TPYTHBIX 33/IaHUHN 110
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

52

53

3HaYeHNE DKOJIOTHYECKUX
3HAHUI JIS YeIOBEKaA

Okonornyeckue pakTopsl

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorus DnexTpoHHBINA 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[IpocBemennue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

54

Abuotndeckue daktopsl. CBer

0.5

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN




KaK 3KOJIOTUYECKUI (paKTop.
JlaGopaTopHas pabora
«BrpIsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BJIUSIHUIO CBETa»

AOGuotnueckue GaKkTopsbl.
Temmeparypa kak
IKOJIOTUYECKUH PaKTOp.

pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA MO
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”, AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa30oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMIEHUIO TPYTHBIX 33/IaHUHN 110

55 JlaGopaTopHas paboTta 0.5 y4ueOHOMY mpeamery "buonorus". 10-11 knaccsr", AO
«BbIsiBIICHHE TPUCTIOCOOICHHIA Wspatensctso "lIpocserieHne”
OPTaHU3MOB K BIIMSHHIO Tpenaxep "O6nako 3Hanuit". buonorus. 11 kmace OO0
TeMIIePaTypbi» "@usnkon Jlab"
Abnoruueckue GakTophL. A cnam ET'D. Bruonorust DnekTpoHHBIH 00pa3oBaTeNbHbIH
BraxHOCTh KaK pecype "S cnam EI'D. Cpennee obmiee oOpa3oBaHue.
AKOJIOTHUECKU (HaKkTop. Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
56 JlabopaTopHas pabota 0.5 yueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
«AHaTOMHUYECKHE NznarensctBo "[Ipoceemenue”
0COOEHHOCTH PACTEHHiT U3 Tpenaxep "O06nako 3nanuit". buonorus. 11 kmacc OO0
Pa3HBIX MECT OOHTAHUS "@usnkon Jlad"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
57 Cpensl 06uTaHUsI OPTaHU3MOB yuebHomy npeamery "buonorus”. 10-11 xmacest", AO
NznarensctBo "[Ipoceemenue”
Tpenaxep "O6mnako 3nanuit". buomorus. 11 kiracc OO0
"®wusukoH Jlab"
A cnam EI'D. buonorus DnexTpoHHBIA 00pa30oBaTeIbHBINA
58 buonornueckue puT™Mbl pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHIA 1O




yueOHOMY npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"

59

XKuznennsie GopMsbl
OpPTraHU3MOB

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc "A cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O
yueOHOMY nipeamety "buosnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemienne”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

60

61

buotnueckue paxTopsl

3HaueHne OMOTHYECKUX
B3aMMOJEUCTBUIM I
CYILIECTBOBAHMS OPTraHU3MOB B
cpene oOuTaHus

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHUA 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnekTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueoHOMY nipeamety "buosorus”. 10-11 knaccsr”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlad"

62

DKOJIOTUYECKUE
XapPaKTEPUCTUKU TTOMYJISAIIHI

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUA 1O
yueObnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3nanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"




63

OcCHOBHBIE TTOKa3aTeIIN
HOHYJISII_[I/II/IZ YHUCJIICHHOCTD,
IJIOTHOCTh, BO3pAcTHAS U
MOJIOBAsi CTPYKTypa

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbII MOIYITb TIO PEMIEHUIO TPYIHBIX 33IaHUH 110
yueOHOMY nipeamMety "buomnorus". 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uzukon Jlao"

64

65

66

OcHOBHBIE TTOKa3aTeIIn
MOITYJISILIAN: POXKIAEMOCTD,
MIPUPOCT, TEMIT POCTA,
CMCpTHOCTB, MI/IFpaIII/II/I

OKojorudeckas CTpykTypa
HOTMYJISALUH

JInHaMyKa NOIMyJISLUH U €€
perynsanus

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipocsemienne”

Tpenaxep "O6naxo 3Hanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUH 110
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmacc 00O
"®usuxoH Jlab"

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " coam EI'D. Cpeanee obmiee obpa3oBanue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
yueObnomy npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

67

Kpussle pocta uncineHHocTu
nonynsuun. Kpussie
BBDKUBAHUS

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHbIH
pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




68

DKoJIornYecKas HUIIA BUJIA.
JlaGopaTopHas pabora
«[TpucnocodneHus cemsiH
pacTeHMi K pacceIeHUIO

0.5

WznarensctBo "IIpocsemnienue"
Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmace OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYITb IO PEMIEHUIO TPYTHBIX 33TaHUHN 110
yueOHOMY nipenmety "buonorus”. 10-11 knaccst”", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®usukoH Jlab"

69

Bup xak cucrema nonysiqui

S cnam ET'D. Buonorust DnekTpoHHBINH 00pa3oBaTebHBIN
pecypc "A cnam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbII MOIYIb TIO PEMIEHUIO TPYTHBIX 33/IaHUHN 110
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

70

71

3aKOHOMEPHOCTH TTOBEJICHUS U
Mnrpauni/i JKUBOTHBIX

Coo0111ecTBO OpraHM3MOB —
O6uoI1IeHO3

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 1Mo
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

A cnam EI'D. buonorus DnexTpoHHBINA 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUIA 1O
yueOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
NznarensctBo "[IpocBemennue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

72

DKocucTemMa Kak OTKphITas

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN




73

cucrema

prrOBOpOT BCIICCTB U IIOTOK
OHCPI'HH B 9KOCHUCTECMC

pecypc " cnam EI'D. Cpennee o6iiee o0Opa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHHA MO
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”, AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"

A cnam EI'D. bronorus DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMICHUIO TPYTHBIX 33IaHUHN 110
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipoceemienne”

Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

74

75

76

OCHOBHBIE TOKA3aTEN
IKOCUCTEMBI

OKOJIOTUYECKHE MUupaMuJabl

3mernenus cooO1ecTs —
CYKIIECCHH

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmiee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHUi 110
yueOHOMY nipeamety "buosorus”. 10-11 knaccsr”", AO
W3narensctBo "[IpocBemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbI MOIYIb IO PEMIEHUIO TPYIHBIX 33JaHUHN TI0
yaeOHOMY nipenmety "buonorus". 10-11 kmacest”", AO
NznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

A coam EI'D. buonorust DnekTpoHHBIH 00pa30BaTeIbHBIN
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3a1aHHIA 1O
yueObHomMy npeameTty "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”




Tpenaxep "O6nako 3Hanuit". buonorus. 11 kracc OO0
"®wusukoH Jlab"

77

78

79

IIpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTEMBI MOpPEN U OKEAaHOB

HpI/IpOI[HBIe OKOCHCTCMBI.
OKOCHCTEMBI TyHAP, JIECOB,
CTCHGFI, IIyCTBIHb

AHTpOHOFeHHHe 9KOCHCTCMbI

A cnam EI'D. bronorus DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”, AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbII MOIYIb TIO PEMISHUIO TPYTHBIX 3a/IaHUHN 110
yae6HOMY mipenmety "buonorus”. 10-11 kmacest”", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanui". buonorus. 11 knmace OO0
"®uznkoH Jlab"

A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTebHbIH
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueOHOMY nipeamety "buosorus”. 10-11 knaccst”", AO
W3narensctBo "[Ipocsemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

80

Yp603KOCHCTEMBL.
[IpakTnueckas pabora
«M3yueHue u onvcaHue
ypOOIKOCHCTEMBI

0.5

S cnam EI'D. buosorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbI MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0
yaeOHOMY nipenmety "buonorus". 10-11 kmaccst”", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®uzukon Jlao"

81

3aKOHOMEPHOCTH

A coam EI'D. buonorust DnekTpoHHBIH 00pa30BaTeNbHBIN
pecypce "4 coam EI'D. Cpeanee obmiee obpa3oBaHme.




(hopMUPOBaHUST OCHOBHBIX
B3aUMOJICCTBUI OpraHU3MOB
B DKOCHUCTEMAX

MexaHu3MEI BO3AECHCTBU

SanHSHeHI/IfI Pa3HbIX THIIOB HaA

Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O
yueOHOMY nipeamety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6naxo 3nanuit". buonorus. 11 kmacc OO0
"®wusuxoH Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oopa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHA 1O

cyOOpraHu3MeHHOM,
82 y4ueOHOMY mpeamery "buonorus”. 10-11 knaccsr", AO
OPTaHU3MCHHOM, WznarensctBo "[Ipoceemenue”
R Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
3KOCHUCTEMHOM YPOBHSIX "Dysukon J1as"
S cnam EI'D. buonorust DnekTpoHHEIH 00pa3oBaTeIbHBIN
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
buocepa — Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
83 oOmiernnaneTapHas 00004Ka yue6HOMy nipeamety "buonorus”. 10-11 kmaccer", AO
3eMITH WznarensctBo "[Ipoceemenue”
Tpenaxep "O6nako 3nanuit". buonorus. 11 knmace 00O
"®uzukoH Jlab"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
Vuenne B. U BepHazckoro o Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 11O
84 yae6HOMY nipenmety "buonorus”. 10-11 kmaccst”, AO
brocgepe WznarensctBo "[Ipocsemenue”
Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"
A cnam EI'D. buonorus DnexTpoHHBINA 00pa3oBaTeIbHBINA
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
85 3aKOHOMEPHOCTHU Y4eOHbIi MOy IO PEMIEHUIO TPYIHBIX 33IaHUHN TI0

CYIIECTBOBaHUS OHOCHEpHI

yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarensctBo "[Ipoceemenne”
Tpenaxep "O6nako 3Hanuit". buonorus. 11 kmace OO0




86

Kpyrosopots! BemecTs u
OMOTr€0XUMHUYECKUE LIUKIIbI

"®usukod JIad"

A cnam EI'D. bronorus DnexTpoHHBINH 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYITb IO PEMIEHUIO TPYIHBIX 33/IaHUHN TI0
yueOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO
NznarenscTBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"

87

88

89

3oHaNBHOCTH OHOChEpHI.
OcHoBHbIE OMOMBI CYILIU

YcroitunBocTh 6MOCheps

OKOJIOTUYECKHE KPpHU3UCHI U UX
IIPUYNHBI

A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOYIb IO PELICHUIO TPYAHBIX 3aIaHHH 1O
yae6HOMY mipenmety "buonorus”. 10-11 kmaccst”", AO
W3narensctBo "[Ipocsemienue”

Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINR
pecypc " cnam EI'D. Cpennee o6iee oOpa3oBaHue.
Y4eOHbIi MOy IO PEIICHUIO TPYIHBIX 33aHui 11O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[Ipoceemenue”

Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmace OO0
"®usuxoH Jlab"

A cnam EI'D. buonorus DnexTpoHHBINA 00pa30oBaTeIbHBINA
pecype " cnam EI'D. Cpennee obiee o0pa3oBaHue.
VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHH 1O
yueObnomy npeamerty "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"

90

Bo3aeiicTBrue 4yeoBeka Ha
ouochepy

A cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIN
pecypc "S cnam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110




yueOHOMY npeamety "buonorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3Hanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"

91

AHTpPOIIOr€HHOE BO3/IENCTBUE
HA PaCTUTEJIbHBIN U KUBOTHBIN
MHUP

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc "A cmam EI'D. Cpennee obmee o6pa3oBaHue.
Y4eOHbIi MOIYIb O PELICHUIO TPYAHBIX 3alaHHHA 1O
yueOHOMY nipeamety "buomnorus”. 10-11 knaccsr”", AO
W3narensctBo "[Ipocsemienne”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®usuxoH Jlab"

92

93

OxpaHa npupos

OcHoBHbBIE IMPUHIUITBI
YCTOP'IHHBOFO Pa3BUTHA
YCJIOBCYCCTBA U ITPUPOABI

S cnam EI'D. buonorust DnekTpoHHBI 00pa3oBaTeIbHBIN
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
Y4eOHbIi MOYIb MO PELICHUIO TPYAHBIX 3aJaHHHA 1O
yuebHomy npeamery "buonorus". 10-11 xmacest", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkon Jlad"

A cnam EI'D. buonorus DnekTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iee o0pa3oBaHue.
Y4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUH 1O
yueoHOMY nipeamety "buosorus”. 10-11 knaccsr”", AO
NznarensctBo "[Ipoceemenne”

Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlad"

94

ParmmonansHoe
MIPUPOJIOTIONE30BAHHE U
COoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpasus 3emiu

S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTeNbHbIH
pecypc "A cnam EI'D. Cpennee obiiee oOpa3oBaHue.
VY4eOHbIi MOIYIb O PELISHUIO TPYAHBIX 3a1aHHUA 1O
yuebHomy npeamerty "buomorus”. 10-11 kmaccer", AO
WznarensctBo "[IpocBemenue”

Tpenaxep "O6mnako 3nanuit". buomorus. 11 kiracc OO0
"®uzukon Jlao"




O000111eHIE IO TEME

A cnam EI'D. bronorust DnexTpoHHBINH 00pa3oBaTeIbHBINA
pecypc " cnam EI'D. Cpennee o6iiee ooOpa3oBaHue.
Y4eOHbII MOIYITb TIO PEMIEHUIO TPYIHBIX 33IaHUH 110

95 «MuKkposBOIOIMSA U €€ yuebHomy npeamery "buosnorus". 10-11 xmaccsr", AO
pe3yabTaThl» H3nmaTenscTBO "HpOCBeI_LIeHI/IC"
Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"
A caam ET'D. Buonorust DneKTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cmam EI'D. Cpennee obmiee o6pa3oBaHue.
O06o0061IeHre o TeMe V4eOHbINH MOYJIb IO PEIICHUIO TPYIAHBIX 3aJaHUii 110
96 «Makpo3BOIOIHS U €€ yaebHoMy mipeamery "buonorus”. 10-11 xmaccsr”", AO
pe3ynbTaTeD) WznatensctBo "lIpocsemenue”
Tpenaxep "O6naxo 3nanuii". buonorus. 11 kmace OO0
"®usuxoH Jlab"
A cnam EI'D. buonorus DnexkTpoHHBIA 00pa30BaTeIbHBINA
pecypc " cnam EI'D. Cpennee obiee oOpa3oBaHue.
O60061eHue o Teme VueOHbIi MOIYJIb TI0 PELICHUIO TPYIHBIX 3a1aHUM 110
97 «IIpoucxoxaeHue u pa3BuTHe yuebHomy npeamery "buonorus". 10-11 xmacest", AO
SKU3HH Ha 3eMiie» HS):[aTeJH)CTBO "HpOCBeHIeHI/Ie"
Tpenaxep "O6nako 3Hanuit". buonorus. 11 knmacc 00O
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc " cnam EI'D. Cpennee obiee o0pa3oBaHue.
O6001menue Mo Teme VY4eOHbIi MOIYIb IO PELISHUIO TPYAHBIX 3a1aHHUI 1O
98 «IIpoucxoxaeHue 4enoBeKka — yuebHOMy npeamety "buonorus”. 10-11 knaccer", AO
AHTPOIIOT'CHE3» I/IB,Z[aTeJ'IBCTBO "HpOCBeLLIGHI/Ie"
Tpenaxep "O6nako 3nanuit". buonorus. 11 kmacc OO0
"®uznkoH Jlab"
OGOGLIEHHE 110 TEMe S cnam EI'D. buosnorust DnekTpoHHBINA 00pa30BaTENbHbIH
99 «DKONOrUs — HayKa o pecypc " cnam EI'D. Cpennee obiiee oopa3oBaHue.

B3aMMOOTHOIICHUAX

Y4eOHBIH MOAYIH TI0 PEIICHUIO TPYIHBIX 3aJaHUH 110
yaeOHOMY nipenmety "buonorus”. 10-11 kmaccst”", AO




OpraHUu3MOB)

O06001IeHME 10 TEME

WznarensctBo "[IpocBemenue”
Tpenaxep "O6naxo 3nanuit". buonorus. 11 kmacc OO0
"®uznkon Jlab"

S cmam EI'D. bronorus 31eKTpOHHBIN 00pa3oBaTeIbHBIH
pecypc " cnam EI'D. Cpennee o6iiee oOpa3oBaHue.
Y4eOHbII MOIYITb IO PEMICHUIO TPYTHBIX 33TaHUHN TI0

100 «Opranu3msl U cpea 1 yue6HOMy npeamety "buonorus”. 10-11 kmaccer", AO
OOUTAHUIY NznarensctBo "[Ipoceemenue”
Tpenaxep "O6mako 3Hanmit". buonorus. 11 kmacc OO0
"®usukoH Jlab"
A cnam ET'D. Buonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "A cmam EI'D. Cpennee obmiee oOpa3oBaHue.
O06o0061IeHre o TeMe VueGHBIH MO IO PENICHUIO TPYIHBIX 3aJaHuiA 110
101 «IKOJIOTHS BUJIOB U 1 yueOHOMY nipeamety "buonorus”. 10-11 kmaccst", AO
TOMYJISAIAI W3narensctBo "[Ipocsemenue”
Tpenaxep "O6nako 3Hanuii". buonorus. 11 kmacc OO0
"®uznkoH Jlab"
A cnam ET'D. Bruonorust DnekTpoHHBIN 00pa3oBaTeNbHbIH
pecypc "4 cnam EI'D. Cpennee obmee oOpa3oBaHue.
O60061eHue o Teme VueOHbIi MOIYJIb TI0 PELICHUIO TPYIHBIX 3a1aHUM 110
102 «buocdepa — rnobanpHas 1 yueOHOMY mpeamery "Bbuonorus". 10-11 knaccer", AO
IKOCUCTEMA NznarensctBo "[Ipoceemenue”
Tpenaxep "O6mako 3nanmit". buonorus. 11 kmacc OO0
"®wusukoH Jlab"
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckwuit A.A., PyomioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o6111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6moreka IJOK

A cnam EI'D. buonorus DnekTpoHHBIN 00pa3oBaTebHbii pecypc " canam EI'D.
Cpennee obuiee oopazoBaHue. Y4eOHbII MOJYJIb 10 PEIICHUIO TPYAHBIX 3aJaHUI
no yueonomy npenmery "buonorus"”. 10-11 kmaccst", AO U3garenbcTBo
"IIpocBemienune"

Tpenaxep "Obnako 3nanmit". buonorus. 11 kmacc OO0 "duszukon Jlad"
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