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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
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.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunbHbie yueOHbIE
NpeaAMeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeTHUM MpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOr'O 3HAHMS, CBA3aHHOTO C OHMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337]a4ax M3y4dyeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompefensieT o00s3areqpHoe (MHBApHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruy peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATpUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHUEHTHUPOBAHHBIX HA
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKPY’Karollel NpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUMM TakKe
MOKa3aHbl BO3MOKHOCTH yueOHOro mpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB Y4EOHO-
MO3HABATENIbHOM JIEATEIbHOCTH, OOYYalONIMXCSI 1O OCBOCHMIO COJACpPKAHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEHET0 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOJieHHe 3HaHUM 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHN W OMOJIOTHH PA3BHUTHSI, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne ydeOHOro mnpeamera «buonorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3aXx U OpraHU3alMsIX  CPEAHEro
npoeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U yriayOJeHbl OHOJOTMYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIIOrMYECKUE CBEAEHUS TPUKIIAJHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMY mnpenMery '"buonorua" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYeCKOro Mrupa Ha 3emiie,
cOoXpaHeHUs1 OMOJIOTrMYECKOro pa3HooOpasus muaneTsl. Tak, B 10 kinacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruM, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJOTUH U CUHTETUYECKOW OMOJIOTHuH,
aKTyaJM3UPYIOTCS 3HAHMSI OOydYaroIIMXxcsl 1Mo OOTaHWKE, 300JIOTMH, aHATOMUH,
¢dbusunoniornu yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer  «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroluMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIINXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAJHBIX aclieKTax OMOJOrMuecKux 3HaHui. s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OWOJIOTUH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM MJIM MHOM 00J1aCTH OMOJIOTMH, BKJIaI0M OT€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX IPoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHu3allid >KUBBIX CHUCTEM pa3HOT0 paHra W MNpUOOpPETEHHWE YMEHUU
WCITIOJI30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPeca K OmpeneneéHHo o0macTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro mpenmera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMBI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, Orocdepa); O BBIIAIOUINXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIMXCd C METOJaMH TO3HAHUS >KUBOW IMPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJICTOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OMOJIOTUYECKUX HCCICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BAThCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUPOAHOM cpele, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COOMIOJATH  MEPHI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCSI UHTEJJIEKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATBLHBIX UCCIICIOBAHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYAIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IEJIOM M K OTJIEJBHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIOTHUECKOM,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOyYaroIMMHCS  KOMIIETEHTHOCTH B PaIMOHAILHOM
PUPOAOIIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUH COOCTBEHHOTO 3JI0POBbSI U  3JI0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 0o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIONIEMY TPO(ECCHOHATBFHOMY CaMOOIPEACICHUIO, B COOTBETCTBHHU C
WHIMBUTyAJIbHBIMU UHTEpPECaMH U MOTPEOHOCTSIMH PETrHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUs OUOJOTUH
OCYIIECTBJISIETCS ¢ YYETOM CHElu(pUKU €ro COJEp KaHWs U HaINpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUHU OMOJIOTUN Ha YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OpPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaronMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMoJIOrusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUE OMOJOTHHM B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. I1aBnos, . . Meunukos, H. W.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3Yy4YeHHUE

JKuBble cucTEMBl Kak MpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM oOpraHu3alydi SKUBBIX CHCTEM: MOJEKYJISPHBIMA, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, 9KOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpouecchl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
marepuu. Hayku, n3ydaromme xuBble CUCTEMBbI HA PA3HBIX YPOBHAX OpPraHU3alUH.

N3yuyenue xuBbIX cucteM. MeTtonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [IlnanupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. llonarue
CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa JKUBOM MaTepun», «YPOBHU OpraHU3alUdUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU MTPUPOJIBI».

O6opynoBaHue: 1a00paTtopHOE 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
U3MEPEHUN, DKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AuMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadus, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHA METOLO0B MUKPOCKOIIUI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIIA, pEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyisiunuu. MuHepanbHbIe BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXAPUIbI U MTOTUCAXaPUIbIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1me cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTbh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
KIetke. /[pyeue nykneosuompugocpamol (HTD). Cexkenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpyktypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBaAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cunme3s OUOMOIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptperst: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeneneHie XuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOIEL.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKysbl BOAbl», «BelectBa B coctaBe OpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoB», «HyKIEMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMUHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3us, odnerda€Hnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonmynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KkaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIUH
KJICTOYHOM CTEHKH pacTeHUM, rprloOB.

Huromnasma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpO€HHE TpaHyJIsSIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kietok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (GyHKIMH MUTOXOHApUN u Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HUHTeppa3HOM sijipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumose. Aoephbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIbHBIX KIIETKaX».

IpakTnueckas pabora «/3yueHue IBUKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. ODHEpPreTMueckoe oOecneueHue KIeTku: mnpeBpaumieHue ATO B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nUSMEeHMyvl U NUSMEHMbl PeakyuoHHO20 yeumpa. Ponbp XJIOpOIUIacToB B MpoLecce
¢dotocunTteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IIpogykTHBHOCTH PoTOCUHTE3a. BiusHue pa3andHbx PaKkTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouonoruyeckoro okucienus. [{uknmnueckue peakmuu. OKUCTUTETHHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyriecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJiI MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopatopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMua3bl WK KaTanaasbl)y.

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuuHoro cunres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTE3a. Peanuszanusa HacneAcTBEHHON MHbopManuu. [ eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuyeckoul knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiius akTMBHOCTHM T€HOB y NpokapuoT. ['mmotesa
ornepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekseTouHble (OPMBI KU3HU U 00UTaTHBIC MMapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a005ieBaHMs YesoBeKa, »KMBOTHbBIX, pactennit. CITMJ[, COVID-19,
COIMAJIbHBIE M MEUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz donvuwiux maccusos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanumsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbIl  HAOOpel  XpomocoM. ['oMonorumunsie xpomocombl. I[lonoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsiuuss MUTOTHYECKOrO LMKJIA KieTku. [Iporpammupyemas kineroyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapernus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuupsl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CtpoeHue
xpomocomy, «Permmkanusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKay».

JlaGopaTropnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabGopaTopHnasi pabora «HalmoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUe
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI pACTUTENBHBIX TKAHEW: 00Opa3oBaTeIbHAas, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUMH U
PAaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHMM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
PAaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB KUBOTHBIX U 4esloBeKa. OyHKIUHA OPraHOB U CUCTEM OPI'aHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IInutanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanme  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHUE. [IuTaHne MO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI NMO3BOHOUYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcacbIBaHHME KaK MEXaHU3Mbl paOOThl OpraHoB BblaeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpmux, ®@. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OPraHU3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE pE(IEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX W YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOU M 3HJOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue JNHUCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurensHas cucreMa», «IOHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiiednonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEenapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE K3EMIUIAPhl KOMHATHBIX PAcTEHUH, repdbapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AecTBUEM (EepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHuM3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  0Oecrnonoro  pasMHOXKEHHS: [OYKOBaHHE,  CHOPYJISALIMS,
dbparmeHTanys, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y JKUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOZIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIJIECKOMUTAIOUIUX. 3apOJABIIICBbIE JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHATbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHUS, UX PacCHpOCTpaHEHUE B Mpupoje. Tumel pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPUOHAIBHOTO Pa3BUTHUS



y JKMUBOTHBIX U yesoBeka. [lepuonapl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0IOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpPraHu3MOB. J[BoitHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISALNAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpets: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl Oecrosioro
pa3sMHOXKEeHUs», «Pa3zMHOXKEHME XIJIaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIIECHBD»,
«Pa3smHoOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOTeHe3ay, «lIpsmoe n
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3zBuTue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYAOJIBHBIX PACTCHUN», «JKU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OOopynoBaHHEe: CBETOBOM MHKPOCKOI, MHKpPOIIpEenapaThl SHUIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YUYEHBIX B PA3BUTHU T'€HETHUKHU.
Pa6ots H. K. KonsiioBa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMWUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JlemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UIOTEe3a YUCTOTHI TaMET.

AHanuzupytoniee ckpemuBanue. [[poMeKyTOUHbIN XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUsI TPU3HAKOB. [[uTONIOrMYecKre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMd. XPOMOCOMHas
TE€OpHUsI HACIIEACTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepPOraMeTHbIA TMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CHETVIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonenucTBUE HEaUIeNbHBIX T'E€HOB.
KommiementapHocTs. Onuctas. [lonmumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOILIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUY B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiili 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
Meunnens», «AHanu3upymrouiee ckpenuBanuey, «HemonHoe TOMUHHpPOBAaHHEY,
«ClermieHHOe Hacle0BaHWE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOAENb I JEMOHCTpAllMd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJAEIb JJIA



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTnyeckas padora «l3ydyeHne pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GopMHpOBaHUMU (EHOTHUIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(pUKaMOHHOW u3MeHunBOCcTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuarnmonHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(MUKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKasE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
T€HETHUYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
nuToIIa3MaTuyeckue Myranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabnmuupt u  cxembl: «Bugsl  usmeHunmBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meio3»,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay, « Bumbl myTammiiy.

OO6opyioBaHuE: XUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanmun y apo3odunasl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00IeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YesoBeKa. boJie3HM C HACleNCTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a00eBaHUN 4YenoBeKka. MeauKo-reHeTHYeCKoe KOHCYJIbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
($bU3NYECKOMY U XMMUYECKOMY 3arpsi3HCHHIO OKpY»Katolei cpenl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOT0OOpasus KyJIbTYPHBIX
pacteHui. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUI U TOPOJ ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJIs CEISKITMOHHOM pabOTHI.

MeTonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYAJIbHBIM. JTarnsl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnsiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHbIX JIHK 1151 ostydeHust iCX0IHOTO MaTepuaia Jijisi CeIeKINH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnaosas THOpUIN3AIINS.
brmuskopoacTBEeHHOE — CKpemmBaHWe, wid ~ WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuumHbl. Mcmomb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHHI U JKUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHue U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U X
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyrowux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

[Toptpers: H. W. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

JlabopaTopHas padora «3yyeHne cOpTOB KyIbTYPHBIX PACTEHUNA U ITOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTBITATENLHBIN y4aCTOK, B TEIUIMYHOE XO34MCTBO, B JIaOOpaTOPHIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEeHUE KHCJIOMOJIOYHBIX  IPOYKTOB,
BUHOjiee. Mukpoouosornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKHUE MYTH.

Knerounas mHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3aMS W COMAaTHYECKUN
sMOpuorenes. lcnonb3oBaHue TramioujoB B CeICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTALUU SIIEP KIIETOK.



Texnonoz2uu 0300posieHuUs, KyITbmusupo8arus U MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMyp.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBaHue pekoMOnHaHTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHKEHEPUHN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKM COCTOSIHMSL €ro 340poBbi. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(dbyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3/MaHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHTa
JUISL PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepkammux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeIACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJNIOIMOHHAS  OuoyoTHA. 3HAaYeHHE
HBOJIIOLIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. K. Cenrt-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xongein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pPa3sHooOpazus M CTPYKTypbl mnomyisauuil. M3menenue
reHooH/a MOMYJSIUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICeHHbIE U3MEHEHUS YaCTOT aJljIesiel B MOMyIAUUAX. DPPEeKT OCHOBATEIS.
Ippexm bymoinounozo eopaviuika. CHUdCeHUue 2eHemuiecKkoeo pa3HooOpa3usL:
npuuunsvl u creocmsus. llposenenue s¢pgpexkma opeticha eenog 6 6ONbLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus TTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(zm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop(}o3bl U HANOATANI TALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOp(hoIornyeckue, PU3noI0ru4ecKue,
onoxumMuyeckue, TnoBeAeHUYeckue. OTHOCHTENBbHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrUYECKOe), «MTHOBEHHOE)» (TOTUTIIION IU3aLIHS,
rulOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO PAa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MAapa3UTOB U UX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOUOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpau

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumpl 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOrHYecKas M30JAIUs MONyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOM»,
«ITonysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUA
€CTECTBEHHOTO 0TOOpa», «@opMbl 00pHOBI 32 CylIeCTBOBaHUEY, « HIYyCTpUaIbHBIN
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOKpacka MXKUBOTHBIX», «DPU3HOIOTUYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanus», «I eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKoJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmonasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMU HACEKOMBIX, Uydesia NTUIl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCIOCOOJIEHUM, yydelia MTUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3IUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThbl

Meronpl u3yyeHMs ~MakpodBoJroLMU. [lameoHTONOrMYECKHME  METOJbI
uzydeHus: osBomoruu. Ilepexoanbie ¢GopMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomtonuu. CpaBHeHue GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujawbi-
SHAEMUKHU U PEJIUKTHIL.

OMOpPHUONIOrMYECKUe U CPAaBHUTEIHLHO-MOP(OIOrHUEeCKrEe METOAbl MU3yUeHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoguth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIC
HaIlpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKI[MU, TrepOapuu, MYJSKM HCKOIMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsK/ICHUS KU3HU U €€ ONpoBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [Imanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. Koaineparnas runote3a A. . OnapuHna,
rurnore3a mnepBuyHoro OynwoHa JIk. XomjeiHa, reHeTudeckas rumoreza [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononoruss u e€ Meronpl. OTHOCUTEIbHAST U AOCONIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoIOrYecKas Kaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanenbie 3Tamnsl OpraHM4ecKoM »HBOJIOUMU. [losBIIEeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEePBBIX Ha 3emJje cOOOIIeCTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BbICHIMX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxnaeHne MIEKONUTAIOMNX U
nturl. [lpunnun xmodeBoro apomopdoza. OcBoeHne O€CIIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3Butne Xu3HM Ha 3eMj€ MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepUCTHUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa30oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kmnaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM»,  «['€OXpOHOJIOrMYECcKass  IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYEcKOM ABOMONMNY, «Cxema o0Opa3oBaHUs SYKApUOT
nyTéM cumoOunorenesa», «Cucrema XKUBOM NOpUpoabl», «CTpoeHUe BUpYCay,
«Apomopo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIe
pactenus», «Opranbl IBETKOBBIX PaCTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3sl KUBOTHBIXY», «IIpocteitmuey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTre )Xu3HU B apXeHUCKOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KN3HU B ME3030MCKOMN 3pey, «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpPraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, UydeJia IITUL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
FOpwu o nzydenno abMOreHHOTo CUHTE3a OPTaHUYECKUX COSIMHEHU B IEPBUYHON
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO YenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTUYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OcHOBHBIE CTaJWM aHTpoIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHIBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH 1
JMOIe. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS 0Py Tpyaa. YenoBek MpAMOXOISIINT U IIEPBBIA BBIXOJ JIFOJEH 3a
npenensl Appuku. YenoBek reifienboeprckuii — oOmil npeiok HeaH 1epTaaIbCKOTO
YEJIOBEKa M 4YEJOBEKa Pa3syMHOro. YeyloBeK HEaHIEPTAIbCKUM KakK BHJ JIKOJEU
XOJIOJHOTO KJIMMarta. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
NajeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOIMYIISITUSX
yenoBeka. MyTanvoHHbIN Tipoiece u noauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusinue reorpaduueckoit cpezsl U apeiida reHoB Ha MOP(OTIOTHIO U (HU3HOTOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JleMoHCTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHb», «CKeleT 4YelloBeKa M CKeJIeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlit»y, «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl 3BOJTIOLNH YEJIOBEKa», «Packl uemoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OHMOJIEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOIIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIIb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH Y€JIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHre 3KOJIOrMYECKHUX a/IalTallui YEJTOBEKA.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Karolleil cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, 2. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHM:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPYXAaIOIIEH CPeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
HKOJIOTUYECKOM KYJIBTYpPbl U HKOJIOTHYECKON rPpaMOTHOCTH HACEIEHUS.



JleMoHCTpanun

[Toptpetsi: A. I'ymb6onbar, K. @. Pynse, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyioruueckre GakTopbl U 3aKOHOMEPHOCTH HX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AlGuoTtnueckue ¢daktopel. CBeT Kak sKojorudeckuid Qaxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaigpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K MU3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MMOYBEHHA,
NIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
roguyHbie puUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBH KU3HMU.

’Kuznennnie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKuzHeHHBIE
dbopMbl pacTeHHl: JepeBbsi, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPAaBBI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMOMO03 u ero (opmel. [lapasutusm, koomeparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMbl: «OKosoruueckue (pakTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Ku3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenm nwuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUUW W JKUBOTHBIX, IMPHUCIOCOOJEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHIl U 3Bepeil, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKIMU PACTEHUH M JKMBOTHBIX, OOJaJalOIIUX dYepTaMu
MPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HHM, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICUCTBUSAX.

Jlabopatopuasi padora «BrpIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauus  Kak
ounonoruyeckas cucreMma. Poinb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisaunid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nonyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JlunaMyKa momyssiiuu U €€ peryisinus. buoTudeckuii MOTeHIMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiuys YUCICHHOCTH MOMYJALMA: posib (PaKToOpoB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHas HULLIU.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPAaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaIu

[Toptper: Ix. . XaTunHCOH.

Tabmupl W cXeMbl: «JKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyiasauun», «CKOpOCTh  3aceleHuss NOBEPXHOCTH 3€MIIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsizu Mexnay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIIECTB U OTOK YHEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
UpPaMUJIbI YKcell, OnoMacchl U SHEPTUu.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBbI COOOLIECTB — cykueccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
MEK]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buomornueckoe u
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTol0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpau
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOTO Jiecay, « OyHKIIMOHAIbHBIC
IPyIIIbI OPTaHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocuctemey, «Llenu
nuTanus (macTOWIIHAsl, JAETPUTHAs)», «DKOJOTMYECKas MUpamMuja YHCED,
«OKonoruyeckas mupamuia OMOMacChl», «IKOJIOTHUYECKass MUpaMUa dHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «J9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeit, repObapuu KyJIbTYpHBIX B TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJICTh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo0o3KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMaX).

IKCKYypeHsl «DKCKypCcUsl B TUIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM OWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHUsl B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000jouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nocdepsl u e€ cocran. JKuboe
BelecTBO Orocdepsrl U ero GyHKIINH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
r100abHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTEL OHMochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIE JI€Ca, CMENIAHHBIE W UIMPOKOJKMCTBEHHbIC JI€Ca, CTEIMH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. 1. BepHanckuii, 9. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanubiii gecy», «I1IupokoIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponnyeckuii jiecy.

O6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NPUYMHBL. Bo3aelcTBue 4denoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHOM cpeipl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kinumara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHbI MPUPOIHI.
Kpacasie kHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanimonanibHOE  TPUPOJONOJIB30BAHUE W COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ABHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHobl
IKopeadbuIumayuu dKocucmem U Ccnocobos 00pvbObLL ¢  OUONOBPEIHCOCHUAMLU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbit AadhexT», «Oco00 oxXpaHseMbIe TPUPOTHBIC
TeppuTopun», «MoAenu yrnpapisieMOro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCS POCCUUCKOM
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haiuuue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN Pa3BUTHUS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMUA B OOIIECTBE NMpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEN cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peau3allid OCHOBHBIX HapaBICHUN
BOCIIUTATEIBLHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PENIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILICHHE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM HPHUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOI JINUHOCTH;

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

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (u3ndeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpEC K Pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIICHUE YPOBHA OKOJOTHYECKOW KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXKHBIX [MOCIEACTBUM JJIA
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMUSI
W yMEHUS TIPpU PEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHHUS B TPHUPOJE,
HANpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B HKOCUCTEMaxX, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJOTHUUECKHUE IMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CHenu(PUKu OWOJOTUM KakK HAyKd, OCO3HAaHWUA €€ POl B
GbopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIsI COBPEMEHHOMN ITMBWIJIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PALMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH TI'paMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouuxcs, (popmupyeMoin
IPU U3y4YCHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHMS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHUE JeJaTh OOOCHOBAHHBIE 3aKJIIOUEHHUST HAa OCHOBE HAay4yHbIX (PaKToB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS ydeOHOTO MpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHUPOBO33PEHUS OO0YYaAFOIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHpPa H CIHCNU(PUKY METOIO0B TO3HAHUSA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, DPETYJSITUBHBIC),
obecneunBaomue GopMrupoBaHrue GyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMITETCHIINM ~ OOYYalOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  WCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHHS U YHUBEPCAIbHbBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIe JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCAJbHBIC Yy4eOHBIE JIECHCTBHS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOrHYeCcKHe AeliCTBUA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTECPHbIC NPH3HAKH, YCTaHABJIMBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENCIATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIsl 0ObSICHEHUS (PAKTOB U SBIICHHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE PaCCYXICHUS (MHIYKTUBHBIC, IEAyYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHYS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JTsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B W3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOAO0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpPa3OBaHUIO M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILIECHUSA, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH IPUOOPETEHHBIH OIBIT;

OCYILECTBIISITh LEJICHAINIPABICHHBIN MOUCK TMEepeHoca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIMpPOBaTH 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOM TSI BBITIOJTHEHHS YI€OHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyeckod HWHPOPMANMEH: TPUMEHATh XHUMHYECKHE, (PU3HUECKHE U
MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBHITIOJHEHHUS TMpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, IMMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHWS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI K BECTH ITIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHUS MPHU PEIICHUN YICOHOW 3a/1a4u;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C yd4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0TO YjieHa KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpenenartb poid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NpOOJIEM U HX
pEIIeHNS B )KM3HEHHBIX U yIeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJISITH IIJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMHM  TIO3HABATENHHOM  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX TMPOILECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEHICHHS] MO HX
CHUKEHHUIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTrUX NPU aHaJIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;
IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornd. OHH — BKIIIOYAOT:
cneruuyecKue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4yeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWW  3aKOHOB TOPHUPOABI U  pEUIeHMH TOpoOJieM  palMOHAJIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaralomfe OMOJIOTUYECKHE TEPMUHBI W TOHSTUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopust T. llIBanna, M. IlIneitnena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOpa3us
MMOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMET, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHHUE, DKCTICPUMEHT);

YMEHHUE BBIICIAThH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTE€HUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KUZHENEATENbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOPUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHSA,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK PpAa3HbIX TKaHEH M HMX (QYHKIUSAMH, MEXKIY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHANBHOTO PAa3BUTHSA, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl JIOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIA0OPAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHHBATh JITHYECKHE AacCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOpP Oyaymiell mpodeccuoHalbHON
JEATEIBHOCTH B 00JIACTH OMOJIOTMHU, MEIUIIUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, yIIIyOJIaTh MO3HABATENIbHBIH
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢heCCUOHAILHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydyeOHOTO Tpeamera «buonorus» B 11
Kacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOJeM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOIOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNeNICHHs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATalolUX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 nyTsiX U HampasieHusx sBomtonuu, B.. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMUECKON THUpaMuJibl dHEpPTuM), rumnotre3bl (rumoreza «Mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJeHUE, SKCIEPUMEHT), CIOCO0aMHu BBISIBIICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONATPUIECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSIHUSL  JBMOKYIIMX ~ CHAJI  DBOJIIOIMU  HAa  TEHO(QOHA  MOMYJISIUU,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY TMPOIECCAMU 3SBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOTOT€HE3a, KOMIIOHEHTaAMU Pa3JIMYHBIX YKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBS3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPEbl OOUTAHMSI, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHUECKUMU MIPOIIECCAaMU U SIBJICHUSMH, JCNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh HX OKCICPUMEHTAIbHBIMH
cpenacTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKA
¥ YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpaICHUsS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccrnoHalbHOM
JESATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOM
MPOMBINIJICHHOCTH, YIUIYOJsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW  Mpodeccun U MPOJOJIKEHHE
OMOJOTMYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

N HaumvenoBau KoanuecTBo yacoB

o

y e pasnenon B Kourpoar  IIpakTnue DJIeKTpOoHHbIE (LM (pPOBbIE)

- U TEM ce HBIE CKHue 05pa30BaTeJILHbIe PE€CYpPChI
ro

MporpamMmMbl padoThbI padoThI
BUHONOrHS KaK htt ://s.chool— ‘

1 1 0 0 collection.edu.ru/catalog/?subject%
Hayka 5B%5D=29
Kusrie http://school-

2 CHUCTEMEI U UX 2 0 0 collection.edu.ru/catalog/?subject%
U3y4YeHue SB%5D=29

http://school-

Bbuomnorus ALP-/7SCN00

3 2 0 0.5 collection.edu.ru/catalog/?subject%
KIeTKH 5B%5D=29
Xumuyeckas http://school-

4 OpraHu3aus 10 0 1 collection.edu.ru/catalog/?subject%
KJIETKU SB%5D=29
Crpoenue u http://school-

5 byHKITIN 8 0 2 collection.edu.ru/catalog/?subject%
KIIETKH SB%5D=29
O0meH
BCIIICCTB U http://school-

6 MIpeBpalleHe 9 0 1 collection.edu.ru/catalog/?subject%
SHEPIUU B SB%5D=29
KJIETKE
Hacnencresen
Hasg http://school-

7 uHpopmanus 9 0 0.5 collection.edu.ru/catalog/?subject%
U peain3anus 5B%5D=29
€€ B KJIIETKE
e — http://s.chool— '

8 6 0 1 collection.edu.ru/catalog/?subject%
LUK KJIETKA SB%5D=29
Ctpoenue u http://school-

9 byHKIUHA 17 0 1.5 collection.edu.ru/catalog/?subject%
OpPraHu3MOB 5SB%5D=29
PasMmuoxenue http://school-

10 Y Pa3BUTHE 8 0 1.5 collection.edu.ru/catalog/?subject%
OpPraHu3MoB 5B%5D=29




I'eneTnka —
HayKa o h
HaCJIEICTBEHH Ap://school: '//S_ChOOI_ ]
11 2 0.5 collection.edu.ru/catalog/?subject%
ocT 5B%5D=29
W3MEHYUBOCT
Y OpraHU3MOB
3aKOHOMEPHO
http://school-
CcTH ) .
12 10 1 collection.edu.ru/catalog/?subject%
HaCJIEICTBEHH SB%SD=29
oCTH
3aKOHOMEPHO
- http://school-
13 6 1 collection.edu.ru/catalog/?subject%
W3MEHYUBOCT SB%SD=29
u
[eHeTnKa http://s.chool— .
14 3 0.5 collection.edu.ru/catalog/?subject%
4eJI0BeKa SB%5D=29
Cenexius http://s.chool— .
15 4 1 collection.edu.ru/catalog/?subject%
OpraHU3MOB SB%5D=29
buorexHomnor
http://school-
1558 ) .
16 4 1 collection.edu.ru/catalog/?subject%
CUHTETHUYECKA SB%5D=29
s1 OUOJIOTHSA
PesepHoe http://s'chool- ‘
17 1 0 collection.edu.ru/catalog/?subject%
Bpemi 5B%5D=29
OBIIEE
KOJIMYECTBO
102 14
YACOB IIO

[TPOT'PAMME




11 KIIACC

MOIYJISIUANA

N HaumenoBan Kouan4yecTBo yacoB
n;-) He pa3iesoB U Bee Konrpoar  Ilpakruue dyeKkTpoHHbIE (LM (POBbLIE)
- TeM o HBIE CKHue OﬁpaSOBaTeJIbeIe PeCypChl
NPOrpamMMblI padoThI paboThI
3apoxaeHue u
pa3BUTHE
IBOJIIOITUOHHBI MIM _
4 0 0 collection.edu.ru/catalog/?subject%
: 5B%5D=29
MIPE/ICTaBIICHH
11 B OMOJIOTHH
Muxpo3BOIIOL http://school-
2 Hs U e€ 14 0 2 collection.edu.ru/catalog/?subject%
pe3ysibTaThl 5B%5D=29
Makpo3BoIHoI] http://school-
3 U u eé 6 0 0 collection.edu.ru/catalog/?subject%
pe3yJibTaThl 5B%5D=29
[IpoucxoxneH
W€ U Pa3BUTHE mlm ,
4 15 0 1.5 collection.edu.ru/catalog/?subject%
JKU3HU Ha SB%5D=29
3emie
IIponcxoxaeH http://school-
5 1€ YeJIOBeKa — 10 0 1 collection.edu.ru/catalog/?subject%
AQHTPOIIOTEHE3 SB%5D=29
Okonorus —
HayKa o
B3aMMOOTHOII
CHUIX http://school-
6 OpraHu3MOB U 3 0 0.5 collection.edu.ru/catalog/?subject%
HaJIOpraHu3zme 5B%5D=29
HHBIX CHCTEM C
OKpYKaroleun
cpenoi
Opranusmsl 1 http://school-
7 cpena 9 0 1.5 collection.edu.ru/catalog/?subject%
oOurTauusg 5B%5D=29
DKoJI0TUs http://school-
8 BUIOB U 9 0 0.5 collection.edu.ru/catalog/?subject%

SB%5D=29




DKomorus
COOBIIECTE. http:// s.chool— .
9 5 12 0.5 collection.edu.ru/catalog/?subject%
KOJIOIMYECKHU SB%5D=29
€ CUCTEMBI
buocdepa — http://school-
10 riodanpHas 6 0 collection.edu.ru/catalog/?subject%
9KOCHCTEMA 5B%5D=29
YenoBek u http://school-
11 OKpY’KaroIast 6 0 collection.edu.ru/catalog/?subject%
cpena 5B%5D=29
PesepHoe http:// s.chool— .
12 8 0 collection.edu.ru/catalog/?subject%
Bpei 5B%5D=29
OBIIEE
KOJIMYECTBO
102 7.5
YACOB I10

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

Hue, [1L[P)»

10 KUIIACC
- KoumnuectBo yacos
n;-) Tema ypoxa Bee Kontpoas IIpakruue JJIeKTPOHHBbIE HU(PPOBHIE
HbIE CKHe o0pa3oBaTe/bHbIE Pecypchl
" ro padoTsbI padoThI
buosnorus kak
FOMIIEKEHA http://school
1 rayia i raK 1 c_ollljectimu.ru/catalogl ?subject
Hacth %5B%5D=29
COBPEMEHHOT0
oOmiecTBa
http://school-
2 Kuspie CE/ICTGMH 1 C_OIIMU.ru/catalog/ ?subject
U UX CBOWCTBA %5B%S5D=29
YpoBHeBas http://school-
3 OpraHu3aius 1 collection.edu.ru/catalog/?subject
YKHMBBIX CHCTEM %5B%SD=29
Hcropus
OTKPBITHS U hito//school
//SCNO01-
4 HSYHCeHHIA 1 c_olmu.ru/catalog/ Isubject
KHCTIH. %5B%5D=29
Knerounas
Teopus
MeTtop!
MOJIEKYJIAPHOU U
KJIETOYHOU
OuoJI0THH.
IIpaxTrueckas
paborta
«3yuenue
METO/IOB mlm .
5 . 1 0.5 collection.edu.ru/catalog/?subject
KJIETOYHOM %5B%5D=29
OuoIorHH i
(xpomarorpadus
, AIEeKTpodopes,
muddepeHmab
HOE
ueHTpudyrupona




XUMHUYECKUN
COCTaB KJIETKHA

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

MunepanbHble
BEIIECTBA
KJIETKH, UX
Ouojoruyeckas
pOJIb

Opranuueckue
BelIeCTBa
KJIETKU —
OCIKH.
JlaGopaTopHas
pabora
«OO6HapyxeHue
0eJIKOB ¢
MTOMOIIIBIO
KaueCTBEHHBIX
peaxuii»

0.5

CBolicTBa,
KJIaCCU(UKAIIHS

1 QYHKITUU
0emKoB

10

Opranunueckue
BELIECTBA
KJIETKU —
YTJIEBOJIbI

11

Oprannueckue
BelIeCcTBa
KJIETKU —
JIUTIVTBI

12

HyxnenHnosbie
kuciotsl. [JHK u
PHK.
JlaboparopHnas
paborta
«HccnenoBanue
HYKJIENHOBBIX
KHCJIOT,
BBIJIEJICHHBIX U3
KJIETOK

0.5




Pa3IUYHBIX
OpraHUu3MOB»

13

Crpoenue u

¢byakuu ATO.
HApyrue 1
HYKJICO3UATpUD
octatsl (HTD)

14

CexBeHUpPOBAHU

e JIHK. Metobl
TCHOMMKH, 1
TPAHCKPUIITOMUK

U, TPOTEOMUKHI

15

16

17

Metonasl

CTPYKTYPHOU 1
Omosoruu

Tunel KIIETOK.
[Ipokapuotuyec 1
Kasi KJIeTKa

Crpoenue
3YKapHUOTUYECKO

1 KJIETKH.
IIpakTryeckas

pabora 1
«M3yueHue

CBOMCTB

KJIETOYHOU

MeMOpaHbI»

0.5

18

19

[ToBepXHOCTHBIM
amnmapar KJIeTK!

OnHomeMOpaHH
bI€ OPraHOM/IbI
KJIETKH.
IIpaxTrueckas
paborta
«M3yueHue
JBUKEHUSI
LUTOILJIa3MBI B
PacTUTEIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBI
€ OpPraHOUJIbI 1
KJICTKH:

0.5




21

22

MUTOXOHJIPHH,
IJIACTHIBL.
Jlaboparopuast
paborta
«Hccnenosanue
IJ1a3MOJIN3a U
JIeTIa3MOJIN3a B
PaCTHTEIBHBIX
KJIETKaX)

HememOpanHubie
OpraHou/IbI
KJIETKH
Ctpoenue u
byHKIMH siapa

23

24

CpaBHuTENBHAS
XapaKTepUCTHKA
KIIETOK
9yKapuoT.
JlaGopaTopHas
pabora
«3yuenue
CTPOCHUS KIETOK
Pa3IUYHBIX
OpPTaHU3MOBY

Accumuianus u
JIACCHUMUJISALIHS
— JIB€ CTOPOHBI
MeTa0oau3Ma.
Tuner oOMeHa
BCIIECTB.
JlaGopatopHas
pabota
«M3yuenue
KaTaJIMTHYECKOU
AKTUBHOCTH
(dbepMeHTOB (Ha
puMepe
aMHJIa3bl UITH
KaTaJsasbl)»

0.5

25

depMEHTaTUBHBL
1 XapakTep
peakuuii

0.5




KJIETOYHOTO
MeTaboIM3Ma.
Jlaboparopuast
paborta
«3yuenue
(dhepMeHTaTHUBHOT
0 pacuIeTUICHUS
MepoKCcHIa
BOJIOpOJIa B
PaCTHTEIBHBIX U
KHUBOTHBIX
KIIETKaX)

26

benku-
aKTHBATOPHI U
OenKu-
WHTUOHUTOPHI

27

28

ABTOTpOQHBIIH
TUIT OOMEHa
BEIICCTB

dorocunTes

29

30

XeMOCHHTE3.
JlaGopaTopnas
pabora
«CpaBHeHUE
MIPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE3a»

AHaspoOHbIe
OpTraHU3MBI.
Bunanr
OpO’KEeHUsI.
JlaGoparopHas
paborta
«CpaBHeHune
MIPOIIECCOB
OpoKeHUs U
JIBIXQHU D)

0.5

31

AspobHbIe
OpPTaHHU3MBI.
OTansl
OHEPTETHYECKOT
0 oOMeHa




32

33

OHeprus
MeMOPaHHOTO
rpagueHTa
MIPOTOHOB.
Cunre3 ATO:
paborta
MPOTOHHOMH
AT®-cunrassl

Peaknuu
MaTPUYHOTO 1
CUHTE3a

34

Tpanckpunuus
— MaTpPUYHBIN 1
cunte3 PHK

35

36

37

38

39

Tpancianus u eé
JTaIlbl

KonupoBanue
aMHHOKHCJIOT.

Poxw pubocom B 1
OnocuHTe3e

Ocika

Opranuzanus
reHoma y
MPOKAPHOT U
3yKapuoT
MonekyispHbie
MEXaHU3MBI
JKCIIPECCUU 1
TEHOB y

3yKapuoT

Bupycer —
BHEKJIETOUHBIE

(bOpMBI )KU3HU U
oOnuraTHbIe

[1apa3uThl. 1
[TpakTnueckas

paborta

«Co3nanue

MOJIEJIN BUPYCa»

0.5

40

Bupychsie
3a00/1eBaHUs 1
YyeJIoBeKa,




KHNBOTHBIX,
pacTeHui

41

42

HanotexHnomnorn

U B OMOJIOTHH U 1
MEJIHUIIHE

KuzneHnsIi

LIMKJI KJIETKU

43

Matpuunsiii
cunre3 JJHK

44

XpOMOCOMBI.
JlaGopaTopnas
paborta
«M3yueHue
XpOMOCOM Ha
TOTOBBIX
MHUKpoOTpenapara
X»

0.5

45

Jlenenue KieTku
— MUTO3

46

Turmbl KIETOK.
Kapuokunes un
IIUTOKUHE3.
JlaGopaTopHas
pabora
«Habmronenue
MHTO3a B 1
KJIETKax
KOHYHKA
KOpeIiKa Jyka
(Ha TOTOBBIX
MUKpOTIpernapara
X)»

0.5

47

48

49

Perynsauus
JKU3HEHHOT'O 1
IUKJIa KJIETOK

Opranusm Kak
€IMHOE LENI0e

TkaHu pacTeHui.
JlaGopaTopHas
pabora
«H3yuenue

0.5




TKaHEU
pacTeHuin»

50

Tkanu
KUBOTHBIX U
YeJI0BEKa.
JlaGopaTopnas
pabora
«3yuenue
TKaHeu
AKUBOTHBIX)»

0.5

51

52

53

Opranst.

Cucrembl

OpraHoB.
JlaGopaTopHas

pabora 1
«3yuenue

OpraHoB

I[BETKOBOT'O

pacTeHus»

Omnopa tena
OpraHu3MOB
JBr>xeHue

OpraHu3MOB

0.5

54

55

56

57

58

Ilutanue
OpraHu3MOB

IIuranue
ITO3BOHOYHBIX
KUBOTHBIX.
[InmeBapurensH
as cucremMa
YeJoBeKa

Jprxanue
OpraHu3MoOB

Jprxanue
ITO3BOHOYHBIX
KUBOTHBIX U

YeJoBeKa

Tpancnopt

BEILECTB Y 1
OpraHU3MOB




59

KposeHnocHas

cHCTEeMa

MMO3BOHOYHBIX 1
JKHBOTHBIX U

yeJIoBeEKa

60

Breinenenue y
OpraHu3MoB

61

62

3amura y
OpraHu3MOB
NmmynHas
cucremMa 1
YelioBeKa

63

Paznpaxumocts
U peryisnus y 1
OpPraHHU3MOB

64

I'ymopanbnas
peryisnus u
SHJOKPUHHAs
cucTeMa
KUBOTHBIX U
4eJI0BEKa

65

DopMmsbl
Pa3MHOXEHHUS 1
OpraHu3MOB

66

67

ITonoBoe
pa3MHOXKEHHE

Meiios 1

68

I'amerorenes.
O6pa3zoBanue u
pa3BuTHE
MIOJIOBBIX
KJIETOK.
JlaGopaTopHas
pabota 1
«M3yueHue
CTPOCHUS
TIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOITpenapara
X»

0.5




69

NunuBunyansHo
€ pa3BUTHE
OpraHu3MOB —
OHTOTEHE3

70

3aknaaka
OpraHoB U
TKaHEeH 13
3apOIBIIIEBHIX
JINCTKOB

71

72

Pocr u pasButue
’KUBOTHBIX.
JlaGopaTopnas
paborta
«Br1aBienue
MIPU3HAKOB
CXOJCTBA
3apoJiblei
II03BOHOYHEIX
YKHUBOTHBIX)

Pazmuoxenue u
pa3BuUTHE
pacTeHui.
JlaGopaTopnas
pabora
«CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICILINX
pacTeHu»

0.5

0.5

73

Hcropus
CTaHOBJICHUS U
pa3BUTHS
TEHETUKH KaK

HayK{

74

OcHoBHbIE
TIOHSTHS U
CHMBOJIBI
TCHETHKH.
JlaGopatopHas
pabota
«/po3odmuna xak
00BEKT

0.5




TCHCTHUNUYCCKHUX
HUCCIIEJOBaHUI»

75

76

77

78

3aKOHOMEPHOCTH
HACJICIOBAHUS
MIPU3HAKOB.
Mounorubpumanoe
CKpEIIUBaHHUE.
[IpakTnueckas
paborta
"U3yuenue
pe3yNbTaTOB
MOHOTHOPHUIHOT
O CKpeIIMBaHUS
y npo3oduibr"
[uTonmornyeckue
OCHOBBI
MOHOTHOPHTHOT
O CKpeIIMBaHUS

AHanu3upyroie
€ CKpelllUBaHuUE.
Henomnnoe

JIOMUHUPOBaHUE

Jlurudpunoe
CKpEIlUBaHHUE.
[IpakTrueckas
pabota
«M3yueHue
pe3yIIbTaToB
JTUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30(UITBD»

0.5

0.5

79

[uTomornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpEIIMBaHUS

80

81

CueruieHHoe
HACJIELOBAHUE
MIPU3HAKOB

XpomocoMHast
Teopus
HAaCJEACTBEHHOC
TH




82

T'eneTuka momna 1

83

84

85

86

I'enoTun kak
eJIOCTHAs 1
cucreMa

I'enernmueckmii
KOHTPOJTb
pa3BUTHS
pacTeHui,
JKHBOTHBIX B
YyeJIoBEKa

HN3MeHYUBOCTH
MIPU3HAKOB.
Bunnr
HM3MEHYUBOCTH
Moaudukauon
Has 1
H3MEHYNBOCTD

87

88

89

Bapuannonnslii
psnu
BapHallOHHAas
KpHUBasl.
JlaGopaTopHas
pabora
«HccnenoBanue
3aKOHOMEPHOCTE
i 1
MOAUGUKAITUOHH
oi
W3MEHUYUBOCTH.
ITocTpoenue
BapHAI[IOHHOTO
psana u
BAPUALIMOHHOMN
KpHBOW»
I'enoTunuueckas
W3MEHUYUBOCTb.
KomOunatuBHas
W3MEHUYUBOCTH

MyranronHas
U3MEHYUBOCTb.
IIpaxTrueckas
paborta

0.5

0.5




«Myrauuu y
npo3oduis (Ha
TOTOBBIX
MHKpOIIpernapara
X)»

90

3aKOHOMEPHOCTH
MYyTaIllMOHHOTO
nporecca. 1
OnHUIreHeTHKA U
SIUIEHOMUKA

91

92

I'eneTnka

YyeJIoBeKa.
[IpakTnueckas

paborta 1
«CocraBienne u
aHajanu3

POIOCIOBHOI»
Metonsl

MEIULIMHCKON 1
TeHETUKHU

0.5

93

94

95

3HayeHue
METUITTHCKOM
TeHETHKU B
MpeI0TBpaIEHU
H U JICUCHUH
TeHETHYECKHUX
3a00IeBaHUMN
yeJIoBeKa

OcHoBHbIE
TTOHSITHS
CEJIEKIINH.
JlaGoparopHas
paborta
«M3yueHue
COpPTOB
KYJIbTYPHBIX
pacTeHui u
opozA
JOMaITHUX
KUBOTHBIX)»

Metonsl
CEJIEKIIMOHHON

0.5

0.5




96

97

98

paboTHL.
Jlaboparopnast
pabora
«3yuenue
METOJIOB
CEJIEKIINH
pacTeHui»

Joctmxenns
CeJIEKIINH
pacTeHuit u
KUBOTHBIX.
[IpakTuueckas
pabora
«IIpuBuBKa
pacTeHuin»

Coxpanenue,

U3y4YeHUe U
HCIOJb30BAHUE 1
FEHETUYCCKHUX
pecypcoB
buorexHnonorus

KaK HayKa 1

oTpacib

MIPOU3BO/ICTBA.
[IpaxTueckas 1
paborta

«M3yuenue

00BEKTOB
OHMOTEXHOJIOTUH

0.5

99

OcHOBHBIE
HalpaBJIeHUs
CHUHTETHUUECKOU
OHoJI0run

XpoMOCOMHas 1
reHHas 1
WHKEHEepus

MenumHacKne
OHMOTEXHOJIOTHH

PezepBHbIit

YPOK.
[ToBTOpEHHUE,

000011IeHNE,




cucreMatrmni3anusia
3HAHUH

OBIIEE
KOJIMYECTBO

YACOB 10 102
[TIPOTPAMME

13.5




11 KIIACC

KoaunuyecTBO 4acoB

HU3MCHYUBOCTHU Y

JI:;') Tema ypoka Bee Kontpoas  Ilpakruue JJIeKTPOHHBbIE U(PPOBHIE
i o HbIEe CKHe o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
OBOJIOIHOHHAS http://school-
Teopus Y. 1 0 0 collection.edu.ru/catalog/?subject
JlapBuna %5B%5D=29
Apimicymie http:/school
://school-
2 CHIIBT SBOTHOTHIH 1 0 0 collection.edu.ru/catalog/?subject
BU7I0B 110 1. %5B%5D=29
JapBuny
boproa 3a
CYLIECTBOBAHUE, http://school-
3 €CTECTBEHHBIN U 1 0 0 collection.edu.ru/catalog/?subject
HWCKYCCTBEHHBIN 9%5B%5D=29
otbop
dopMupoBaHuE hit://school
. p://school-
4 CHHTCTIHCCKON 1 0 0 collection.edu.ru/catalog/?subject
feopun %5B%5D=29
SBOJIIOIUHN
OTalbl
SBOJIIOLIIOHHOTO htto://school
p://school-
5 fiportecea. 1 0 0 collection.edu.ru/catalog/?subject
MHUKPO3BOJIIOLHN %5B%5D=29
AU
MaKpOIBOTIOIUS
[Monmynsauus — hito:/fschool
p://school-
6 dJeMerTaprat 1 0 0 collection.edu.ru/catalog/?subject
CIMHHTA %5B%5D=29
DBOJTIOIUHN
3akoH
TeHETUYECKOrO
paBHOBecus Jx.
Xapnau, B. http://school-
7 Baitn6epra. 1 0 0.5 collection.edu.ru/catalog/?subject
JlabopaTopHas %5B%5D=29
paborta
«BrIsgBeHME




oco0eil 0JTHOTO

BHIa»
DJjieMeHTapHbIe http://school-
8 (baxTopsl 0 collection.edu.ru/catalog/?subject
HBOJIIOIIAN %5B%5D=29
Dddekt
OCHOBATEJ. http://school-
9 Dddexr 0 collection.edu.ru/catalog/?subject
OYTBLJIOYHOTO %5B%5D=29
TOpJIBIIIKA
Murpanum.
N3onsuun http://school-
10 TOMYJISIUAMN: 0 collection.edu.ru/catalog/?subject
reorpaduyeckas %5B%5D=29
, Omoyornyeckas
EcrectBeHHbli
0T60p — http://school-
11 HaMpaBJISIOMIMI 0 collection.edu.ru/catalog/?subject
dbaxTop 905B%5D=29
SBOJIIOLIUU
http://school-
12 [TonoBoii oT60Op 0 collection.edu.ru/catalog/?subject
%5B%5D=29
[TpucnocobnenH
OCTh
OpPraHU3MOB KaK
pe3yabTaT
MHUKPOIBOJTIOLN
H. http://school-
13 JlaGopaTopHas 0.5 collection.edu.ru/catalog/?subject
pabora %5B%5D=29
«M3yuenue
apoMop$030B U
HIUoa anTanui
Yy pacTeHUuil 1
KUBOTHBIX)»
ITpumepsl
MPUCTIOCOOIEHH
W y OpraHU3MOB: MLM )
14 0.5 collection.edu.ru/catalog/?subject
MOP(OJIOTHYECK %5B%5D=29
ue,

¢buznoIornuecK




ue,
OMOXMMHYECKUE
)
MOBEJICHUECKUE.
JlaGopaTopHas
paborta
«IIpucnocobiien
WSl OPTaHU3MOB
U UX
OTHOCHUTEIIbHAS
1enecoodpa3Hoc
Th»

15

16

17

18

19

20

Bun, ero
KpUTEPHH U
CTPYKTYpa.
JlaGopaTopnas
paborta
«CpaBHeHUE
BU/JIOB T10
MOPQOJIOTHYECK
OMY KPUTEPHIO»

Crpykrypa BUJa

Bunoob6pazoBan
He KaK
pe3ynbTat
MHUKPO3BOJTIOIN
u

CBs3b
MHUKPOIBOJIOLHU
UHU
SIIUAEMHUOJIOTHH

MakposBosnronu
s
ITaneonToMOrNY
€CKHE METOJIBI
W3yYCHUS
SBOJIOINU

buoreorpaduyue
CKHE METO/IbI

0.5

http://school-
collection.edu.ru/catalog/?subject

%S5B%5D=29

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29




M3y4YeHUS

SBOJIIOIUU
DOMOpurosoruyec
KHE U
CPaBHUTEJILHO- http://school-
21 MOpP(OIOTHIECK collection.edu.ru/catalog/?subject
W€ METO/IbI 9%5B%5D=29
HU3yYCHUS
SBOIIOLAHU
MounexyisapHo-
reHEeTUYECKHE,
OHOXUMHYECKUE
u http://school-
22 collection.edu.ru/catalog/?subject
MaTeMaTUYECKHU %5B%5D=29
€ METOEI
W3y4YEHUs
3BOIIOLAHU
OO6wmue http://school-
23 3aKOHOMEPHOCT collection.edu.ru/catalog/?subject
1 9BOJTIOIIMH 905B%5D=29
AnantuBHas
panvanusi. http://school-
24 HepaBnomepHnoc collection.edu.ru/catalog/?subject
Th TEMIIOB 905B%5D=29
3BOIIOLUHU
Hayunslie 0
S ttp.//s'chool— ‘
25 collection.edu.ru/catalog/?subject
MIPOUCXOKACHUS %5B%5D=29
’KU3HU Ha 3eMiie
Jlonay4Hble
http://school-
MIPENCTABIEHUS
26 ped collection.edu.ru/catalog/?subject
0 3apOXKJIECHUHN %5B%S5D=29
JKU3HU
OCHOBHEIE N ool
- M .
27 collection.edu.ru/catalog/?subject
IjeopraHquCKo %5B%5D=29
# DBOJIIOIIAH
T'umoressl http://school-
28 3apOXKICHUS collection.edu.ru/catalog/?subject

KHU3HU

%5B%5D=29




29

Ucropus 3emnu
U METOJIbI €€
W3YYCHHUSI.
JlaGopaTopHas
paborta
«3yuenue u
OIMCaHue
HCKOMIAeMbIX
OCTaTKOB
JPEBHHX
OpPTaHHU3MOB»

0.5

http://school-
collection.edu.ru/catalog/?subject

%5B%5D=29

30

31

32

33

34

HagannHpie
JTaIbl
OpraHu4eCcKOu
SBOJIIOLUHU

OBOIIOLUS
3yKapHuoT
OcHoBHbBIC
JTambl
SBOJIIOIUHU
pPacTUTEIILHOTO
Mupa.
[IpakTnueckas
pabora
«M3yueHue
ocoOeHHOCTEH
CTPOEHUS
pacTeHui
pa3HbIX
OTJEIIOBY

OcHoBHbIE
3TaIbl
IBOJIIOLIMH
AKHBOTHOT'O
MHUpa
Opomronus
KHBOTHBIX.
IIpaxTrueckas
pabora
«M3yuenue
0COOEHHOCTEM
CTpOEHHUS

0.5

0.5

http://school-
collection.edu.ru/catalog/?subject

%S5B%5D=29




IIO3BOHOYHBIX
KHUBOTHBIX»

35

36

37

38

39

40

Pa3zButHe )xu3HU
Ha 3emJie 110
pam u
nepuoiam
MaccoBbie
BBIMUPAHUS —
DKOJIOTHUYCCKUE
KPU3UCHI
MPOIILIIOTO

CoBpemMeHHbIN
9KOJIOTHYECKUI
KpU3HC, €TO
0COOEHHOCTHU

CoBpeMeHHas
cucTema
OpPraHUYECKOTO
MIPOLIOTO

OCHOBHBIE
CHCTEMATHYECKHU
€ TPYIIIIBI
OpraHU3MOB

AHTpOIOJIOTUS
— HayKa o
YeJI0BEKe

41

PazButne
MpEICTABICHUI
0
MIPOUCXO0XKICHUU
YyesoBeKa

42

Mecro uenoBeka
B CHCTEME
OpPraHUYecKoro
MUpa.
JlaGopaTopHas
pabora
«3yueHne
0COOEHHOCTEM
CTPOCHUS
cKenera
9eJI0BeKa,

0.5




CBA3aHHBIX C
NpsAMOXOKACHA
CM»

43

44

45

46

JIBrokymue
CUJIBI
aHTPOIIOreHEe3a

CooTHoIIeHNE
OHOJIOrHYECKUX
M COLIHAIIBHBIX
¢bakxTopoB B
aHTPOTIOTEHE3e

OCHOBHEIE

cTaguu
AHTPOIOTeHE3a
ITaneoreneruka
H
rajeoreHoMHKa

47

OBOITIOLNA
COBPEMEHHOTO
YyeJloBeKa

48

49

Yenmoseueckue
pachl.
[IpakTnueckas
paborta
«M3yuenue
JKOJIOTHYECKUX
ajarnranui
YeJIOBEKa
MexJuCHUIIIMH
apHbIE METO/IBI
AHTPONOJIOTUN

0.5

50

3apoxaeHue u
pa3BHTHE
DKOJIOTHH

51

MeTtoap!
SKOJIOTUH.
JlaGoparopHas
paborta
«M3yueHue
METOJIOB
JKOJIOTUYECKUX
HCCIIEI0BAHUID)

0.5




52

3HaucHUE
9KOJIOTHYECKUX
3HAHUN IS
YyeJIOBeKa

53

54

55

56

DKOJIOTUYECKUE
(baxTopsl

Abuornyeckue
(dakTopsl. CBer
KaK
3KOJIOTUYECKU I
dakrop.
JlaGopaTopnas
paborta
«Bp1siBEHUE
MpUCIIOCOOIEHN
1 OpraHu3MOB K
BIIUSTHUIO CBETa»

Abunotnyeckue
(hakTopHI.
Temmneparypa
Kak
9KOJIOTUYECKHUU
dakrop.
JIaGoparopHas
pabora
«Bp1siBIeHUE
IpUCIoco0IeHN
1 OPraHU3MOB K
BITUSTHUIO
TEeMIIEPaTyphI»

AobuoTnueckue
(bakTophlI.
BnaxHocThb Kak
SKOJIOTUYCCKHU U
¢axrop.
JlaGoparopHas
paborta
«AHATOMHYECKH
€ 0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
OOUTaHUI»

0.5

0.5




57

Cpenst
obouTaHus
OpraHu3MOB

58

59

60

buonornueckue
PUTMBI
Kuznennnie
hopmbI
OpraHU3MOB
buotuueckue
(hakTophI

61

3HayeHue
OMOTHYECKUX
B3aHMMOJCHCTBU
s
CYLIECTBOBAHHUS
OpraHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKHE
XapaKTePUCTHKU
MOMYJISITUH

63

64

65

66

OcHoBHBIE
IIOKAa3aTeNIn
MO YJISILIUH:
YHCIIEHHOCTb,
IUIOTHOCTb,
BO3pacTHas U
IoJIoBas
CTPYKTypa
OcHoBHbBIC
IMOKAa3aTelIn
MONYJISALIUN:
POXK1a€MOCTb,
MIPUPOCT, TEMIT
pocrTa,
CMEPTHOCTb,
MUTPAIIN
OKoJIoruuecKas
CTPYKTypa
TTOTYJISIIAH
JmHamMuka
MIONYJISALIUY U €€
perynsnus




67

Kpussie pocra
YHUCJIEHHOCTHU
MOMYJISILIUH.
Kpusbie
BBDKMBAHUS

68

69

DKoJioruueckas
HUIIIA BUJIA.
JlaGopaTopHas
paborta
«IIpucnocobiien
us CeMsIH
pacTeHui K
pacceneHuIo»
Bun xax
cucTema
MONYJIALINI

0.5

70

3aKOHOMEPHOCT
M OBENEHUS U
MUTpaLuit
JKMBOTHBIX

71

Coo011ecTBo
OpPraHU3MOB —
OHOLIEHO3

72

73

74

75

DKocucrema Kak
OTKpBITas
cucrema
Kpyrosopot
BEIIIECTB U
IIOTOK DHEPTUU
B DKOCHUCTEME
OcHoBHbBIC
MMOKa3aTen
9KOCUCTEMBI

OKOJIOTUYECKHE
MU PAMHU/IBI

76

Nsmenenus
COOOIIECTB —
CYKIIECCUU

77

IIpupoaHsie
9KOCHUCTEMBI.
DKOCUCTEMBI




03€p U peK.
OKOCUCTEMBI
MOpeH U
OKEaHOB

78

IIpuponHbie
9KOCUCTEMBI.
DKOCHCTEMBI
TYHJIp, JIECOB,
CTeIIei,
MYCThIHb

79

AHTpPOIIOT€HHBbIE
9KOCUCTEMBI

80

Ypb6oskocucrem
BI.
[IpakTnueckas
pabora
«M3ydeHue u
oIucaHue
ypOo3KOCUCTEM
bI»

0.5

81

82

83

3aKOHOMEPHOCT
"
hopMupoBaHHS
OCHOBHBIX
B3aUMOJCICTBU
1 OPraHu3MOB B
IKOCHUCTEMAaX

MexaHu3msl
BO3JEHUCTBUSA
3arps3HEHUN
Pa3HbBIX TUIIOB
Ha
cyOopranu3MeH
HOM,
OpraHU3MEHHOM
,
MONYJISILIUOHHO
MU
KOCHUCTEMHOM
YPOBHSIX
buocgepa —
oO1ernianeTapH




ast 000I04Ka
3eminn

84

85

86

87

VYyenue B. U.
BepHaanckoro o
ounocdepe
3aKOHOMEPHOCT
u
CYLIECTBOBAHUS
ouocdepsl
Kpyrosopotsl
BELIECTB U
OHOreoXnuMHUIec
KHE LUKIIBI

30HAILHOCTH
ouocdepsl.
OcHOBHbIE
OMOMBI CyIIN

88

Y cTOoOMUuBOCTH
ouocdepsr

&9

90

91

92

DKOJIOTUYECKHE
KPHU3HCHI B UX
MIPUYHHBI

BosgeiictBue
YeJIOBEKA Ha

ouochepy
AHTpOIIOreHHOE
BO3JICHCTBUE HA
PacCTUTENBHBIN 1
JKUBOTHBII MU

Oxpana
MIPUPOJIBI

93

OcHoBHbIE
TIPUHLIMIIBI
YCTOWYHBOTO
pa3BUTHUS
4eJI0BEYECTBA U
IIPUPOJIBI

94

PammmonansHOE
MPUPOIONOJIB30
BaHUE U
COXpaHEHUE




OHOJIOTHYECKOTO
pa3HooOpa3us
3eminn

95

O06001IeH e 110
TeMe
«MHKpPO3BOJIIOL
Ui u e
pe3yJIbTaThI»

96

O06001IeH e 110
TeMe
«Maxpo3BOJIIOLL
Ui u e
pe3yJIbTaThI»

97

O06o0061IeHE 10
TEME
«IIpoucxoxaeH
W€ U Pa3BUTHE
JKM3HHU Ha
3emie»

98

O0o0menue o
TeMe
«IIpoucxoxaeH
Ue 4eIoBeKa —
AHTPOIIOTEHE3»

99

O06001menue no
TeEMe «DKOJIOTHUSA
— HayKa o
B3aHMOOTHOIIIEH
HsX
OpPraHU3MOB»

10

O6o06meHue mo
TemMe
«Opranusmsl u
cpena
oOHUTaHH

O0600menue no
TeMe «IKOJIOTHS
BUJIOB U
TIOITYJISILIAN

O06001menue o
TeMe
«buocdepa —




riio0aapHas
DKOCUCTEMAY

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 xknacc/ bopoaun I[1.M., demmiur I'.M., Cabmunaa O.B.; mon
penakuueit [llymuoro B.K., JIpimmuna .M., AkiimonepHoe o0111ecTBO
«3marensctBO «lIpocBemienre»

1. buonorus. 10 kimace: yae0. 11t 061eo0pa3oBaT. OpraHU3aIuii: yriyod.
YPOBEHB/

[II.M. bopoaun u np.]; nox penakuueit B. K. lllymuoro u I'. M. [IpiMimmna. —
M.:

[Ipocsemenne, 2020.

2. buonorus. 11 knacc: y4e0. nis o61meoOpa3oBaT. opraHu3aiui: yriyo.
YpOBEHb/

[II.M. bopomun u np.]; nox pexakuuent B. K. [llymuoro un I'. M. [IpiMmmna. —
M.:

ITpoceemenne, 2020.

METOIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA

1. buonorus. buonorudeckuii cucteMsl u npoiecchl. 10 knacc: yued. ais
obmeoOpa3oBar.

opranmzanuii: yrimy0iaeHHsli yposens/ A.B. Tepemos, P.A. IlerpocoBa. — M.:

MHueMo3uHa,

2020.



2. buonorus. buonoruueckuii cuctemsl U mponeccsl. 11 kiace: yue6. mis
oO1eoOpa3oBar.

opraHu3anui: yrinyoaeHHbeii yposeHs/ A.B. Tepemos, P.A. [lerpocoBa. — M.:
MHeMo3uHa,

2021.

3. buonorus. buonoruyeckuii cuctemsl u npoiieccel. 10 knacc: [locodue nmst
caM. paboTBhI:

yrayoneHublil ypoBens/ A.B. Tepemos, P.A. [TerpocoBa. — M.: MueMo3uHa,
2020.

4. Jlepnep I'.11.06mas 6uonorus. (10-11 kmaccsr): [loarotoska k EI'3.
KonTponbHbie 1

camocrositenbuble padotsl/I . U.JlepHep. — M.: Dkemo, 2007. — 288c.

5. Tewnop ., I'pun H., Ctayt V. «buonorus» (B 3-x Tomax), M.: Mup., 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

* http://bxweb.h10.ru/article_biol.shtml (3agaun no reneTuke)

* http://www .licey.net/bio/genetics (3aa4u IO TEHETUKE)

* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI TCHETUKH U PA3BUTHSI)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI TCHETUKHU U Pa3BUTHS)

* http://sbio.info/list.php?c=newsgenet (3aKkOHOMEPHOCTU HACIEACTBEHHOCTH )

*http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72



aSccfc02b52c/44741/Ninterface=pupil class=53 subject=29 (MutepakTuBHbIC
3aJlayu 1o

OMOJIOTUHU U PKOJIOTHH )

* http://www.psychology-online.net/articles/doc-482.html (I'eHeTuka yenoBeka)
* http://n-t.ru/tp/mr/gbc.htm (I'eneTnka yenoBeka)

* http://www.msu-genetics.ru/ (I'eneTnka genoBexa)

* http://humbio.ru/ (I'ereTrHKa YeIOBEKA)
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