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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no yueOHomy npenmery "buonorus" (manee - Ouosorus) Ha ypoBHE
cpenHero ooémero oOpa3oBaHusl pa3paborana Ha ocHoBe DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®d3 «0O06 obpazoBanuu B Poccwmiickoit denepanumn»y, ®I'OC COO,
Konuenuuu npenopaBanus yueOHoro npeamera «buonorus» U OCHOBHBIX IMOJOXKEHUI
benepanbHOl paboueil MporpaMmbl BOCIIUTaHUS.

Yuebnsiii npeamer «buonorus» yrimyonéaHoro ypoBHs u3ydeHus (10—11 kmaccer)
ABJIAETCA OJHUM M3 KOMIIOHEHTOB HpeIMeTHON obnactn «EcTecTBeHHO-HAY4YHbIE
npeaMetbl». CornmacHo mnonoxeHussMm ®I'OC COO mpoduiibHble y4eOHbIE MPEAMETHI,
H3ydaeMble Ha YrIyOJIE€HHOM ypOBHE, SIBISIOTCS criocoOoM auddepeHnranuu o0yaeHus
Ha YpOBHE cpeHero obmiero oO0pa3oBaHus U MPHU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh
MEX/1y OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM IPO(ECCHOHANBHBIM U BBICIIUM
oOpa3zoBaHueM. B TO e Bpems KaxkIplii M3 3TUX Y4YEOHBIX NPEIMETOB JOJHKEH OBITh
OpUEHTUPOBAH Ha MPHOPUTETHOE pelleHrne 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAaIONIMX  3a/a4, CBA3AHHBIX C  npodopueHTanuel  oOydalomuxcs U
CTUMYJUPOBAHUEM MHTEpeca K KOHKPETHOH 00JacTH Hay4HOrO 3HAaHMs, CBSI3AHHOTO C
Ouoorueil, MeTUIMHOM, SKOJOTUEN, IICUXOJIOTHEH, CTIOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeObHomy mpeamerty "buonorusa" naér npencraBieHUE O IENU U
3a7ayax wu3y4yeHuss ydeOHoro mnpenmera «buonorus» Ha yriayOia€HHOM YpOBHE,
ompezenser  oOs3aTelibHOE  (MHBAPUAHTHOE)  NPEIMETHOE  COJAEp)KaHUE,  €ro
CTPYKTYpPUpOBaHHUE TIO pasliejaM M TeMaM, pacipeleiieHHe Mo KilaccaM, PEeKOMEHIYET
MOCJIEZIOBATENIbHOCTh HM3yUEHUsl y4eOHOro Mmarepuana ¢ Y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOIro Mpoliecca, BO3PacTHBIX OCOOEHHOCTEH
oOydaromuxcsi. B nmporpamme mo 6Mon0ruu peann3oBaH MPUHIUI MPEEMCTBEHHOCTH C
U3y4YeHHEM OHMOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus, Oyarojaps uemy
IPOCMAaTPHUBAETCS HANIPABICHHOCTh HA MOCJEAYIOIIee pa3BUTHE OMOJIOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, PEACTABICHUN O 3J0POBOM 00pa3e KU3HU, HA BOCIIUTAHNE
OepeXHOro OTHOILLIEHUsI K OKpY»Karolllel mpupoAHo cpene. B mporpamme no 6uonoruu
TaK)K€ IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenMera «buonorus» B peanu3aunuu
tpeboBanuit PI'OC COO K mNIaHUPYEMBIM JIMYHOCTHBIM, METAIllPEJMETHBIM U
NpEeIMETHBIM pe3yibTaTaM OoO0ydeHUs U B (OPMUPOBAHUM OCHOBHBIX BUJOB Y4eOHO-
MO3HABATEIbHOW  JESATENILHOCTH  OOyYaromIMXcs IO  OCBOCHHUIO  COJAEpMKaHUS
Ounosornueckoro o0pa3oBaHusl Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus.

VYuyeOubrii mpenmer «buonorus» Ha ypoBHE cpeaHero oOmiero o0Opa3oBaHUs
3aBepluaeT OMosioruueckoe oOpa3oBaHUE B ILKOJE MU OPUEHTHPOBAH Ha PACIIMpPEHHE U
yrayOjaeHrue 3HaHUW OO0y4aroluxcsi O >KMBOM NpPUPOJIE, OCHOBAX MOJEKYJISIPHOU U
KJICTOYHOW OWOJIOTHH, SMOPUOJIOTHH W OWOJIOTUM DPAa3BUTHUS, TEHETHKH, CEJIEKIIHH,
OMOTEXHOJIOTUH, BOJIIOLMOHHOTO YUEHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mpeamera «buonorus» Ha  yriayOJeHHOM — ypOBHE
OpUEHTUPOBAHO Ha TMOATOTOBKY OOYYalOMIMXCA K MOCIEAYIOIIEMY MOJIYYEHHIO
OnosIornyeckoro oopazoBaHMs B By3aX M OpPraHU3aIUSAX CPEIHEro MmpodecCHOHaIbLHOTO
oOpazoBanusi. OCHOBY €ro CojepaHusi COCTaBJISET cUCTeMa OMOJOTMYECKUX 3HAHUM,
MOJIYUCHHBIX TPU M3YUYEHHUU OOYYAIOIIUMUCA COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX
pa3nenoB OMOJIOTUM HAa YPOBHE OCHOBHOTO obOmiero obopasosanus, B 10—11 kmaccax atu
3HAaHUS TIONy4YaloT pa3BuTHe. Tak, pacHMpeHbl U yriayOiaeHbl OMOIIOTHYECKHE 3HAHUS O
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pacTeHusiX, JKMBOTHBIX, TpubOax, OaKkTepusx, OpraHu3Me 4YeloBeKa, O0O0muX
3aKOHOMEPHOCTAX JKU3HM, JOMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS
NPUKIAHOTO U TOMCKOBOIO XapaKTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPBI
JUISL TIOCIIEYIOIIEero BeiOopa npodeccun. Bo3mMoxkHa Takke MHTErpanus OMOJIOrHYeCKUX
3HaHUN C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJIYUEHHBIMU O0YYaIOIIUMHUCS TPU U3yUYECHUU
buzuku, XuMum, reorpadgun 1 MaTEMaTHKU.

CrtpykTypa nporpammsl o yueOHoMy npeamety "buonorusa" oTpaxkaer CUCTEMHO-
YPOBHEBBI ¥ SBOJIONMOHHBIA TOAXOJbI K wu3ydeHuto Ouosoruu. CoOrjiacHO UM,
U3YYalOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHBbIE ISl JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3alliM, OHBOJIIOIMM OPraHMYECKOro MHUpa Ha 3eMjle, COXpaHEHUs
Ounonornueckoro pasHooOpasusi mmiaHeTtl. Tak, B 10 kiacce u3y4aloTCsi OCHOBBI
MOJIEKYJISIPHON M KJIETOYHOU OHOJIOTHH, SMOPHOJIOTUU U OUOJIOTMH Pa3BUTHS, TEHETUKHU
U CeNeKIMHU, OMOTEXHOJOTUU M CHUHTETHYECKOW OHMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS
oOyyaromuxcsi Mo 00TaHUKE, 300J0TUH, aHATOMUU, ¢u3noIorun yenoBeka. B 11 kmacce
M3YYarOTCs DBOJIIOIIMOHHOE YUeHHE, OCHOBBI AKOJIOTHH U yU4eHue o Ouocdepe.

VYyeOubiii npenmer «buonorus» mpusBaH 00eCNEYUTh OCBOEHUE OOYUYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, MAEH, NMPUHIMUIIOB U MpPaBWI, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUPA, 3HAHUN O CTPOCHUU, MHOT000pa3un
U OCOOGHHOCTSIX KIIETKHU, OpraHu3Ma, MOMyJsIuU, OHOIEHO3a, JKOCHUCTEMBI, O
BBIIAIONINXCS HAYYHBIX JOCTHUKEHHUSIX, COBPEMEHHBIX HCCIEAOBAHMIX B OHOJOTHUH,
NPUKIIAIHBIX aclIeKTax OMOJIOrM4YecKuX 3HaHUM. [IJ1s pa3BUTHS U NTOAIEp )KAHUSI HHTEpeca
oOydJaomuxcss K OWOJIOTMM Hapsay €O 3HAUYUTEIbHBIM OOBEMOM TEOPETUYECKOTO
MaTepuaia B COACPKAHUU MPOrpaMMbl MO OHOJOTHUU MPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpUEN CTAHOBJEHUS M pPa3BUTHA TOW WIM HHOM 00yiacTh OMONOTHH, BKJIAJIOM
OTEUECTBEHHBIX M 3apyOE€KHBIX YUEHBIX B pEIICHHE BaXHEHIIMX OHOJOTUYECKUX U
AKOJIOTUYECKHX MPOOIIEM.

Llenp m3yuenust yueOHoro mnpeamera «buosnorus» Ha yriayOi€HHOM ypOBHE —
OBJIaJIeHue OOYYalOIIMMHKCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKUMOHAJIBHOM OpraHu3aluu
KHUBBIX CHCTEM Pa3HOTO paHra U MPHOOpETEeHHE YMEHMH HCIOJb30BaTh 3TU 3HAHUA B
dbopMHUpOBaHUHU WHTEpECA K ONpPeaeIEHHON 001acTh MpodheCCHOHAIBLHON JesATEeILHOCTH,
CBA3aHHOW C Ouojorued, MIM K BBIOOPY Yy4eOHOro 3aBeACHUS Ui TPOJOJIKEHHS
OMOJIOrMYeCcKOro 00pa30BaHMUS.

JlocTikeHue 1enu u3ydeHus: ydeOHoro npeamera «buonorus» Ha yriyOiaéHHOM
ypOBHE 00€CIeunBaeTCsl PEICHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYaAIOIIMMHUCS CHUCTEMbl OWOJOTUYECKUX 3HAHUNU: 00 OCHOBHBIX
OMOJIOTHYECKHX TEOpHsX, KOHLEMIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U
IPABWIAX, COCTABIAIOIIMX COBPEMEHHYIO ECTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O
CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX OMOJIOTHUYECKUX CUCTEM (KJIETKa, OpraHH3M,
NOMYJISIMS, BUJl, OMOTeo1eH03, Orocdepa); 0 BHIIAIOUIMXCA OTKPBITUSX U COBPEMEHHBIX
UCCIICZIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarolMXCsi C METOJaMU TO3HAHMA JKUBOM  NPUPOBI:
UCCJIEIOBATEIbCKUMU METOJaMH OMOJOTMYEeCKUX HAayK (MOJEKYJISPHON U KIETOYHOMH
Ouosioruu, SMOPUOIIOTUU U OMOJIOTUN PA3BUTHUS, TEHETUKH U CEJICKIUH, OMOTEXHOJIOTUU
U CUHTETHYECKOW OMOJIOTHH, NaJICOHTOJIOTHUH, SKOJIOTHH); METOJAAMH CaMOCTOATEIHHOTO
MPOBEACHUSI OMOJIOTMUECKUX MCCIICIOBAHUM B TaOOpaTOpUu U B Mpupoje (HalIoeHue,
U3MEpEeHue, SKCIEPUMEHT, MOJICJIUPOBAHNUE);



OBJIJICHUE 00 y4JarIUMHUCS YMEHUSIMHU: CaMOCTOSITEIHLHO HAXOJIUTh,
aHAJIM3UPOBAaTh M  MCIOJB30BaTh OHUOJIOTMYECKYI0 WH(GOPMAILMIO; IOJIb30BATHCS
OMOJIOrMYECKOW TEPMUHOJIOTMEM M CHUMBOJIMKOW; YCTAaHaBIMBAaTh CBSI3b MEXIY
pa3BUTHEM OHMOJOTUM U COLMAIIBHO-3KOHOMUYECKUMHU M SKOJOTUUECKUMHU MpodiemMaMu
YeJloBE€YeCTBa; OIICHUBATh IIOCIEJICTBUS CBOCH JESATENIBHOCTH 10 OTHOILIEHUIO K
OKpYXarolieil MpupoaHOi cpesie, COOCTBEHHOMY 370POBBIO M 3/I0POBBIO OKPY>KAIOIIHUX
moneil;  00O0CHOBBIBATH M COONMIOJATh  Mephl  MNPOQUIAKTUKH  MHQPEKIHOHHBIX
3a00JieBaHMIA, TpaBUja TOBEACHHUS B TMpHUpoAEe U olecredeHus Oe30MacHOCTH
COOCTBEHHON JKM3HEAESITENBHOCTH B YPE3BbIYAWHBIX CUTYyalMsIX MOPUPOJAHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTeph30BaTb COBPEMEHHBIC HAyUYHbIE OTKPBITUS B
o0acTH OMOIOTHH;

pa3BUTHE y OOYYAIOUIMXCS WHTEIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH B
mpolecce  3HAKOMCTBA C  BBIJAIOIIUMUCS  OTKPHITHSIMH M COBPEMEHHBIMU
UCCIEAOBaHUSMU B OHOJIOTHH, pEIIaeMbIMH €10 MpoOJieMamMu, METOJ0JIOTuEH
OMOJIOTUYECKOTO HCCIIEOBAHMS, TPOBEACHHUS JKCIEPUMEHTAIBHBIX MCCICIOBAHUIA,
pemieHus OWUOJNOTMYECKUX 3aJad, MOJEIUPOBAHHUS OHOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCITUTAHHUE y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE B LIETIOM
U K OTAENbHBIM €€ oO0beKkTaM U SBICHUSAM; (HOPMHpPOBAHUE HKOJIOTHUECKOH,
TeHETUYECKON TPaAaMOTHOCTH, OOIIEH KyJIbTYphl TMOBEACHHS B IMPUPOJE; HHTETpaIuu
€CTECTBCHHO-HAY4YHbIX 3HAHUM;

npuoOpeTeHue o0yJarommumMucs KOMITETEHTHOCTHU B paroHaIbHOM
MPUPOIOTONIL30BaHUH (COOMIOZCHHE TPABHJI TIOBEJICHUS B MPHUPOJE, OXPaHbI BHUJIOB,
AKOCHUCTEM, OHOC(hEephl), COXpAaHEHUU COOCTBEHHOIO 37J0POBBS U 3J0POBbS OKPYKAIOIIMX
monen (coOmoneHus Mep npoduiakTUKA 3a00JieBaHUN, oOecreueHne Oe30MacHOCTH
KU3HEACATEIBHOCTH B UYPE3BBIUYAWHBIX CUTyalUsiX MPUPOJHOIO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HWCIIONb30BAHUS OHOJOTHYECKUX 3HAHUM © yMEHUH B
MMOBCETHEBHOM JKHU3HMU,

CO3/IaHKE YCIOBUHM JUIsl OCO3HAHHOTO BBIOOpA OOYUYaAIOMIMMUCA WHAMBUAYATHHON
o0pa3oBaTeIbHON TPAEKTOPHUH, CIIOCOOCTBYIOIIEH MocienyronemMy npodeccuoHatbHOMY
CaMOOTIPENICNICHUI0, B  COOTBETCTBUM C  HWHAWUBUIYAIHHBIMH  HWHTEpECaMH U
NOTPEOHOCTAMHU PETHOHA.

OO611iee 4nCIIo 4acoB, OTBEJICHHBIX HA U3YYeHHE OMOJIOTHH Ha YTIyOJIeHHOM YpPOBHE
cpemHero oomiero oopaszoBanus, coctapisier 204 gaca: B 10 xmacce — 102 ygaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEJE0).

OTbop oOpraHu3alMOHHBIX (OPM, METOJIOB W CPEIACTB OOyYECHHS OHOJIOTHH
OCYIIECTBIISIETCSI C YY€TOM CHEIU(PUKA €ro COACpPKAHHWS ¢ HANpaBICHHOCTH Ha
MPOJIOJDKEHUE  OMOJOTHYECKOr0  O00pa3oBaHMs B OpraHM3alusX  CPEeAHETO
npodecCroHAIBHOTO U BBICIIETO0 00pa30BaHUs.

OO0s3aTebHBIM YCIIOBUEM TPU OOyYE€HWH OHMOJOTUM Ha YIIIYOJIEHHOM YpOBHE
ABJISIETCS. TPOBEJCHUE JIA0OPaTOPHBIX U MpakTHYeckux padbor. Takxke yuactue
00ydJaromuxcs B BBIMOTHEHUU TIPOCKTHBIX W y4eOHO-UCCIEAOBATEIbCKUX pPaboT,
TEMaTHKa KOTOPBIX OINPEIEISETCS YYHUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue NTpPOrpaMMbl, BBIIECIEHHOE KVpPCUBOM, HE BXOJUT B IIPOBEPKY
rocyJaapcTBeHHOM utoroBoi arrectanuu (I'MA).

Tema 1. buoJiorus kak Hayka

CoBpemeHHast Ouosiorusi — KOMIUIEKCHash Hayka. Kparkas HCTOpUs pa3BUTHS
Oouonorun. buonorndeckue Hayku W H3ydaeMble UMHU NpoOiembl. DyHaamMeHTaNbHBIE,
MPUKIIAIHbIE U IOMCKOBbIE HAYYHBIE UCCIIEIOBAHUSI B OMOJIOTHH.

3HaueHue OHONOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTuHbl Mupa. Ilpodeccum, cBsizaHHble C Ouosiorneil. 3HaueHHWE OHOJOTUU B
MPaKTUYECKOW  JESATEIbHOCTHM  4YEJIOBEKAa:  MEIULHHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIIJIEHHOCTH, OXPaHe IPUPOLBL.

JdleMoHCcTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, V.
l'apsen, I'. Mennens, B. U. Bepnanckuit, U. Il. IlaBnos, 1. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuupl u cxembl: «CBs3b OuoNOrMM ¢ JApyruMU Haykamm», «Cucrema
OMOIOTUYECKUX HAYK.

Tema 2. JKuBble cuCTeMbI M UX H3y4YeHHUE

Kupble cucteMbl Kak mpeaMmeT u3ydeHus Ouosiornd. CBOMCTBA KHMBBIX CHUCTEM:
€AMHCTBO XWMHYECKOTO COCTaBa, MAUCKPETHOCTH M LEIOCTHOCTb, CJIOXKHOCTH U
YHOPAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPraHU3alMsl, CaMOBOCIIPOU3BEICHUE,
pa3IpaxuMOCTh, U3MEHYUBOCTH, POCT U Pa3BUTHE.

YpoBHH OpraHu3alMy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBI,
OpraHU3MEHHBIN, TMOMYISAIUOHHO-BUIOBOH, DSKOCHCTEMHBIN (OMOTreOleHOTHYECKHI),
onochepnsiii. Ilpoueccsl, mpoucxonsdume B KHUBBIX cucTeMax. OCHOBHBbIE MPHU3HAKU
xuBoro. KusHp Kak Qopma cyuiecTBoBaHUS MaTepuu. Hayku, u3yuaroniue >XHBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUU.

N3yueHne >KMBBIX CcHCTeM. MeTonpl Ouoyloruvyeckoi Haykuw. HaOmroneHwue,
U3MEPEHHUE, DKCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHain3. [loHsTne O 3aBUCHUMOW M
He3aBUCHMOW nepeMeHHOU. lInmanupoBanue skcnepuMeHTta. IlocTaHOBKa M IpoBEpKa
runore3. HyneBas rumotesa. IloHsTne BBIOOpKHM M €€ J0CTOBEpHOCTh. Pazbpoc B
Ouosornyeckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYUYEHHBIX Pe3yibTaToB. [IpuunHEI
HCKa)XCHUS PE3YJIbTATOB dKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpPau MK

Tabmuuel n cxeMbl: « OCHOBHBIE NPU3HAKU KU3HW», «BHOJIOrMYECKHE CUCTEMBDY,
«CBoONCTBa XMBOW MaTepun», «YpPOBHM OpPraHU3ALMHU >KUBOM mpuUpoabl», «CTpoeHHe
JKUBOTHOM KJIETKW», «TKaHM IKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreonenosy, «buochepa», «MeToabl U3yUEHUS KUBON MPUPOIBD.

O6opynoBanue: maboparopHoe o00OpyAOBaHHE IS TPOBEJACHUS HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30oBaHME pPA3IUYHBIX METONOB IPU H3YYCHUH
JKUBBIX CUCTEM.

Tema 3. buosiorust KieTku



Knetka — cTpykTypHO-(QYHKIIMOHaJIbHAsl €IMHULA XKUBOro. McTopus OTKpBITUSA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanu, M. [netinex, P.
BupxoB). OcCHOBHbIE MTOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTobl MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTMU: MHUKPOCKOIHUA, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHInalIbHOe UeHTpUPyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue  ukcuposanHvix  Kiemok. INEKTPOHHAas
Mukpockonus. Kougpoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyyenue
KJ1eMOK.

JleMoHCTpan MU

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

Tabmuupl u cxeMbl: «CBETOBOW MHKPOCKOI», «IJIEKTPOHHBI MHUKPOCKOID,
«McTopust pa3BUTHS METOJI0B MUKPOCKOIIUN Y.

O6GopynoBaHue: CBETOBOM  MHUKDPOCKON, MHUKpPONpPENapaThl  PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KIETOK.

IlpakTuyeckassi paGora  «/3ydeHme  METOJOB  KJIETOYHOH  OHOJIOTHH
(xpomaTtorpadwus, snekTpodopes, muddepernuanpHoe neHTpudyruposanue, [111P)».

Tema 4. XuMuueckasi OpraHu3anus KJIeTKu

XUMUYECKUN COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPaMHKpPOAJIEMEHThI. Boga u
e€ Ppoib KakK pacTBOPUTENsS, pEareHTa, ydacTHe B CTPYKTYPUPOBAaHUU KIIETKH,
TeIUIoOperyysiiui. MuHepanbHble BeleCTBAa KIETKHU, WX Ouonorumdeckas poib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormyeckue  mnoiauMmepsl.  benkwu.
AMUHOKUCTIOTHBIN cocTaB OenkoB. CTpykTypel OenkoBoil Mojekynbl. [lepBuunas
CTpYKTypa Oelka, MenTuaHas cBA3b. BTopuyHas, TpeTU4Has, YeTBEPTUYHASL CTPYKTYPBHI.
Henatypanusi. CBoiictBa 6enkoB. Knaccudukanus OenkoB. buomorumdeckue (yHKIINU
6enkoB. [IpuoHul.

VYrnesoasl. MoHocaxapuabl, aucaxapuibl, OJUIrOcCaxapuibl M IOJIHACAXapUJIBI.
OOmwmit mnaH CTpoeHus U (PU3NKO-XUMHYECKHE CBOMCTBA YrieBOAOB. buomornueckue
(GyHKIIUU yTIIEBOJIOB.

Jlumupel.  T'mapodunsHo-ruapodoOHBIe cBoiicTBa. Kiaccudukanus JTUMUIOB.
Tpurnuuepuasl, Gochonunuabpl, BOCKH, CTepouabl. buonorudeckue GyHKIUU JTUMUIOB.
OO6mue cBoiicTBa OMOJIOTMYECKUX MeMOpaH — TEeKydecTb, CIOCOOHOCTh K
CaMO03aMBbIKaHUIO, ITOJTYIIPOHULIAEMOCTb.

HykneunoBble xkucnotel. JHK wu PHK. CrtpoeHue HYKIEMHOBBIX KHUCIIOT.
Hyxneoruasl. [Ipuniun kommementapuoctu. Ilpasuno Yapradpda. Crpykrypa JHK —
nBOiHas crnupanb. Mectonaxoxaenue u Ouonorndeckue pynkmmn JJHK. Bumsr PHK.
Oyukunu PHK B knetke.

Crpoenne mosekynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckne ¢ynkinuun AT®. BoccraHoBieHHbIE NEPEHOCUUKH, HX (GYHKIUU B
kierke. /[[pyeue wuykneozuompugocgpamer (HT®D). Cexsenupoanue [IHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJIOTHsA: OHOXMMHYECKHE U OHOPHU3UUECKHE HCCIeTOBAHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYphl OMomonekyin. Modenuposanue cmpykmypol u
@yHKyuti OuoMoneKyn u ux Komniekcos. Komnviomepmuwili ousaun u OpeaHudeckuul
cunmes 6UOMONEKYN U UX HENPUPOOHBIX AHATI0208.

JleMoHCcTpan MU



[Toptpetsr: JI. IHomuur, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Jwnarpammel: «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEKHUBOW MPHUPOJLH,
«PacnpenenieHre XUMUUECKUX 3JIEMEHTOB B )KUBOU IIPUPOIE.

Tabnmuupt u cxembl: «llepumonuueckas TabmuIa XUMHYECKUX DIEMEHTOBY,
«CtpoeHnne MoOJEKyabl BoAbDy, «BemectBa B cocTaBe opraHusmMoB», «CTpoeHue
MOJIeKYJbl  Oenkay, «CTpyKTypsl O€nKOBOW MONEKyNIb», «CTpoeHHE MOJIEKY
yIiIeBoa0B», «CTpoeHue Moiekyn aununoBy, «HykinenHoBble KHUCIOTBHY, «CTpoeHue
MoJieKyJibl ATDy.

O6opynoBanue: XMMHUYECKasl Iocy1a 1 000pyJOBaHHE.

JlabopaTopnass padora «OOHapyxeHUEe OEJIKOB C IOMOIIbIO KauyeCTBEHHBIX
peakiuii».

JlabopaTopHas pabGora «/ccienoBaHne HYKIEMHOBBIX KHUCIOT, BBIICICHHBIX W3
KJIETOK Pa3JINYHBIX OPraHU3MOB.

Tema 5. CtpoeHue 1 PyHKIIUHN KJIETKH

Tunbl  KIETOK:  JyKapuoTHueckas M Ipokapuotuueckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUs KIETKH.

Ctpoenue mnpokapuoTnueckol kieTku. Kiertounas creHka OakTepuil U apXei.
Oco0eHHOCTH CTpOEHHs TreTepoTpo(HON M aBTOTPOPHON MPOKAPHUOTUUECKUX KIIETOK.
MecTo U poiib IPOKAPUOT B OMOIIEHO3aX.

Ctpoenue ¥ (QyHKIIMOHUPOBAHUE SYKApUOTHUYECKOM KiIeTku. [lmasmaTudeckas
MeMOpana (rutazmanemma). CTpyKkTypa IMa3MaTthdeckoil wmemOpanbl. TpancmopT
BEIIECTB uepe3 IUIa3MAaTUYECKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, oOneryéHHas
mubody3nsa), akTUBHBIM  (HEpBUYHBII W BTOPUYHBIA  aKTUBHBIM  TpaHCIOPT).
[Tonynponunaemoctb MeMOpanbl. Pabora HaTpuii-KaqueBOro Hacoca. ODHIOLUTO3:
NUHONKTO3, (aromuTo3. Dx3omuto3. Kietounas crenka. CrpykTypa M (QyHKIIUU
KJIETOYHOUW CTEHKH pacTEeHUM, rpruooB.

Hurommazma. [uto3ons. Iurockener. JIBuwkeHue uuroriasMel. OpraHouabl
kineTkd. OmHOMEMOpaHHBIE OPraHOWAbl KIETKH: SHaomnasmaruueckas cetb (OI1C),
anmapat [ompmku, JU30COMBI, UX cTpoeHne u  (QyHknuu. B3auMocssa3b
OJIHOMEMOpAHHbIX OpraHousoB kieTku. CTpoeHue TpaHyIsIpHOrOo PpPETUKYIyMa.
Mexanuzm nanpasnenuss 6erkos 6 IIIC. Cunrte3 pacTBopuMbix OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [nmamkuii (arpaHylspHBIN) SHIOMIA3MATUYECKUN PETHUKYIIYM.
CekperopHass QyHkius anmapara [onbmxu. Moouguxayus benkos 6 annapame
Tonvoorcu. Copmuposxa benxos 6 annapame Ionvodcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbix kieTok. Kinerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTAaHOUIBI KIIETKU: MUTOXOHIPHH, TIACTHIBL. [Ipoucxocoenue
mumoxonoputi u naacmud. Cumobuoecenes (K.C. Mepexckosckuu, JI. Mapeynuc).
CtpoeHue u GyHKIUM MHUTOXOHAPUN W TuiacTui. [lepBuuHbIe, BTOPUYHBIC U CIIOXKHBIE
IaCTU/IBI (POTOCHHTE3UPYIOMINX 3YKApUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOILIACTHI
BBICIINX PACTCHUM.

HememOpannbie opraHouwabl kinetku CrpoeHue u  (GyHKIMH HEMEeMOpPaHHBIX
OpraHouzioB kietku. PubGocomsl. IIpomesrcymounvie ¢unamenmol. MUKpO(DUITAMEHTHI.
Axmunosvie mukpogunamenmol. MbIICUHbIE KICTKH. AKMUHOBble KOMNOHEHMbL
Hembluteynvlx Kiemok. MukporpyOouku. Knetounsnii nentp. CTpoeHue U JBUKEHUE



KIYTUKOB UM pecHMYeK. MukporpyOouku 1muromnasMmel. LleHtpuons.  Benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u muxpompyoouxkamu. Momopnuvie 6enxu.

Anpo. O6onouka sapa, XPOMATHH, KapHOILIa3Ma, SAPBIMIKK, UX CTPOEHUE H
GyHkuuu. SnepHbiil 6enKOBbIM MaTpUKC. [IpocTpaHCTBEHHOE PacIONOKEHUE XPOMOCOM
B MHTep(a3zHOM siape. Jyxpomamun u cemepoxpomamun. belnku XxpoMaTuHa — THCTOHBI.
Junamuxa s0epnou 060104Kku 8 Mumose. HAoepHwiii mpancnopm.

Knerounsie BrmroueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK HYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON ).

JleMoHCTpan MU

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuupel u cxempl: «CTpoeHUE 3YKapUOTUYECKON KIETKN», «CTpOeHUE KUBOTHOM
KIeTKn», «CTpOeHHEe pacTUTENIBHON KIEeTKW», «CTpoeHHEe MUTOXOHIpUN», «Snpo»,
«CTpoeHune NpoKapuOTUYECKON KIIETKI».

O0opynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KHUBOTHBIX KJIETOK, MUKpOIpenapaThl OaKTepuaibHbIX KIETOK.

JlabopaTopHas padorta «/3ydeHne CTpOEHHsI KIETOK Pa3IM4HbIX OPTaHU3MOB.

IIpakTnueckasi padora «/3yyeHue cBONCTB KJIETOUHON MEMOpaHBD».

JlaGoparopnass padora «lccnegoBanwe MIa3Moiau3a M JEIUIa3MOJU3a B
PaCTUTEIBHBIX KIETKaX».

IIpakTnueckass padora «l3ydyeHue ABMKEHMsI LUTOIUIA3Mbl B PaCTUTEIBHBIX
KJIETKax».

Tema 6. O0OMeH BeliecTB U NPeBpalLlieHHe JHEPTUH B KJIETKe

AccuMuIIAUsS U JTUCCUMMIISIUS — JBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEILIECTB: aBTOTPOGHBIA U TreTepoTpodHBIA. YuacThe KHUCIOpoJa B OOMEHHBIX
npolueccax. JHepreTuueckoe oOecriedeHue KieTku: npeBpaunieHne AT® B oOMEHHBIX
nporieccax. DepMEHTATHBHBIA  XapakTep peakiuid  KIETOYHOTO  MeTabonm3Mma.
depMeHTBI, UX CTPOCHHUE, CBOMCTBA M MeXaHU3M JaercTBusa. KodepmeHThl. OTimuus
(dbepMEeHTOB OT HEOpraHMYECKHX KaTanu3aTopoB. benku-akTuBaTtopbl u  O€NKH-
UHTUOUTOPBI. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEaKIUil OT Ppa3IUYHBIX
bakTopoB.

[IepBHYHBIN CUHTE3 OPraHUYECKHUX BEIIECTB B KiIETKE. POTOCUHTE3. AHOKCUCEHHDIU
u okcueenHwvll pomocunmes y oaxmeputi. Ceemocoouparoujue nueMeHmol U NUSMEeHMbl
peakyuonno2o yenmpa. Ponb xiopomnactoB B mpouecce (oTtocuHTe3a. CBeroBas u
teMHOBas (azwl. Pomoodsixanue, Cs., C4. u CAM-munsi pomocunmesa. IlpogykTUBHOCTD
dotocunTe3za. BiusHue pa3nuuHBIX (PAKTOPOB HAa CKOPOCTh (DOTOCHHTE3a. 3HAYEHUE
dboTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue OpraHn3MOB-XEMOCHHTETUKOB: HHUTPUUIUPYIOIINE
OakTepuu, Kele300akTepuu, CcepoOaKTEPUH, BOJOPOJHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

Ana’poOnbpie opranu3mbl. Buasl Opoxenus. Ilpomykter OpokeHuss u HX
UCTIOJB30BAHUE  YEJIOBEKOM.  AHA’pOOHBIE  MHKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENHN OONC3HEH.

AspoOHbBIE OpraHu3Mbl. JTallbl SHEpPreTudeckoro odOmena. lloAroToBUTENBHBIN
stamn. ['uKkoan3 — 0eCKUCIOPOAHOE PACILEIIIIEHUE TITFOKO3bI.

buonorudeckoe OKHCIIEHHE, WU KIETOYHOE JbIXaHue. Poiab MHUTOXOHIpUl B
npoueccax Ouonornyeckoro okucieHus. lluknuueckue peakuuu. OKUCIUTENbHOE
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dbochopunmpoBanue. Iuepeuss memopanHoeo epaduenma npomonos. Cunmes ATD:
paboma npomounrou AT®-cunmaswl. [IpeumyiiecTBa a3poObHOro mMyTH oOMeHa BEIEeCTB
nepes aHapOoOHBIM. DPPEKTUBHOCTH IHEPIETUUECKOTO0 OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: x. Ilpuctnu, K. A. TumupszeB, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Mutuemn, I'. A. 3aBap3uH.

Tabmunbsl 1 cxeMbl: «DOTOCHHTE3», «DHEpreTuyeckuit obmen», «buocuHTes
oenka», «CTpoeHune GpepMeHTa», « XeMOCHUHTE3Y.

O6GopynoBaHue: CBETOBOM MHKpPOCKON, OO0OpyIOBaHUE JJisi IPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHue KaTaaUTHUYECKONW aKTUBHOCTU (DEpMEHTOB (Ha
npuMepe aMuiIa3bl UK KaTaias3bl)y.

JlaGopaTopHas padora «l3yuenne pepMeHTATUBHOTO pacHICTIEHUs MEPOKCHIA
BOJIOPOJa B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

Jla6opaTopHnas pabdota «CpaBHeHUE MTpoiieccoB (POTOCUHTE3a U XEMOCHHTE3a.

JlaGopaTopHas pabdora «CpaBHEHHE TPOLIECCOB OPOXKEHUSI U TBIXAHUS.

Tema 7. HaciiencrBeHHast MH(pOpMaLMs U peajin3anus e€é B KJIeTKe

Peakiun wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIHUSAX
MaTpPUYHOTO CHHTe3a. Peanuzanus HacneiacTBeHHOW uH(opmaruu. ['eHeTHUecKuil Ko,
ero cBoiictBa. Tpanckpunius — maTpudHbiii cuate3 PHK. IlpuHuunsl TpaHCKpUNIIMK:
KOMILJIEMEHTapHOCTb, AHTHUIIAPAIETbHOCTb, ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 saykapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancnsimus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka.
Ycnosus 6mocunTesa 6enka. KogupoBanue aMuHOKHUCIOT. Posib pubocoMm B OMOCHHTE3€
Oenka.

Cogpemennvle npeocmasieHusi o cmpoenuu 2eHog. OpraHuzanus TeHOMA Y
MIPOKAPHUOT U 3YKapHoT. Perynsius akTUBHOCTH I€HOB y NpokapuoT. ['unoresa onepona
(d. Kaxkob, XK. Mano). MoznexynapHvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponb
Xpomamuna 6 pezyiayuu pabomsi 2eHod. Perynsius oOMEHHBIX MPOIIECCOB B KIIETKE.
Kiterounslii romeocTas.

Bupycel — HekneTrounsle (QOpMbI KU3HM M oOnuraTHeie mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiui yuxn JJHK-
cooeporcawux  eupycos, PHK-cooepoxcawux eupycos, 6axmepuogacos. Obpamuas
MPAHCKpUnyus, pesepmasd, unmezpasda.

BupycHbie 3a0onieBaHus uenoBeka, *KuUBOTHbIX, pactenuit. CIIN]], COVID-19,
COIMAJIbHBIE U METUITUHCKUE TTPOOIIEMBI.

buoungopmamura: unmecpayusi u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHBIX Ouono2udeckux oOauuvix. Hanomexnonocuu 6 6uonocuu u meouyume.
Ipoepammupyemvle pynkyuu 6enxos. Cnocobvt 00cmasKu 1eKapcma.

JleMoHCTpauu

[Toptpetsr: H. K. Konbsuos, /. 1. IBanOBCKUI.

Tabmumper u cxembl: «buocunre3 Oenka», «['eHeTmueckuit koa», «Bupyce»,
«baxTrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7ZKu3HeHHBbII IMKJI KJIETKHU



Knerounslii nuki, ero nepuossl u perymsanus. Marepdaza u muto3. OcobeHHOCTH
npoueccoB, MnpoTekaromux B  uHTepdasze. [loaroroBka KIETKH K  JIEJCHHIO.
[IpecunteTnuecknii  (MOCTMUTOTUYECKUM), CHHTETUYECKHMH M MOCTCUHTETUYECKHI
(MpeMUTOTUYECKUI ) TEPUOJIbI HHTEP(A3HI.

Marpuunbiii cunte3 JIHK — pennukanus. Ilpunuune  perumkaruu  JHK:
KOMILJIEMEHTAPHOCTb, TOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAIUIENIbHOCTh. MexaHu3m
peruukamu  JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepbl M TeaoMepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapuOTHUI. JIMIUIOMAHBIA M TaruIOWIHBIN HAOOPHI
XxpoMocoM. ['oMosioruyHbie XpoMocoMBl. [10510BbIE XpOMOCOMBI.

Henenue wietku — Muto3. CTagud MUTO3a M MPOUCXOJSAIIME B HHUX MPOIECCHI.
Tunel muTo3a. Kaprokunes n nuTokuHes3. bruosornueckoe 3HayeHNEe MUTO3A.

Perynsius MUTOTHYECKOTO ITUKIIA KJIeTKU. [IporpaMMupyemast KietodHasi ruoenp —
anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (yHKIHOHaJIbHAas TIE€HOMHKA. Mexanuzmoi
nponughepayuu, oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemrka» —
ououngpopmamuuecxkue mooenu GYHKYUOHUPOBAHUS KIeMKUL.

JdeMoHCcTpanumn

Tabmumpl u  cxembl: <«KU3HEHHBIM LMK KIETKW», «Murtosd», «CTpoeHue
xpomocomy, «Perukanust JIHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpoOMpenapaTsl: «MHTO3 B KIETKax
KOPEIIKa JIyKa.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax».

JlaGopaTopHnas pa6ora «Habmronenne MuTo3a B KIeTKaX KOHYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIpEnapaTax).

Tema 9. CTpoeHue u pyHKIIUM OPraHN3MOB

buonorudeckoe pasHooOpazue opraHu3MoB. OIHOKIETOUHBIC, KOJOHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATCTbHOCTH OJHOKJIETOUYHBIX OpPTaHW3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, JApYyTUE
pOTUCTHI. KOJIOHWAIbHBIE OPTraHU3MBI.

B3anmoCBsI3b YacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBbI
opraHoB. Opranusm kak enuHoe nenoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAS,
NpOBOASAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHus, GYHKUUNA U
PAacCIONOKEHNS TKAaHEW B OpraHax pacTCHH.

TkaHu >KUBOTHBIX M YEJIOBEKA. [HWIBI KUBOTHBIX TKAHEH: DJIUTEIHAIbHAS,
COCIMHUTENbHAS, MbIleyHasi, HepBHass. (OCOOCHHOCTH CTPOEHHUsA, QYHKIHA U
pacmoJIOKEHHS TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M T€HEpAaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OPraHoOB )KUBOTHBIX U 4eJI0BeKa. ODyHKIIMK OPraHOB U CHCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XHUBOTHBIX. HapyxHbili U BHyTpeHHUM ckener. CTpOE€HHE U THIIBI
COCIMHEHUS KOCTEH.

JIBmkeHne opranu3MoB. J[BMKEHHE OIHOKIIETOYHBIX OPTaHHU3MOB: aMEOOUTHOE,
JKTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUHBIX PACTCHUMN: TPONMMU3MbI U HACTHH.



JIBMKeHNEe MHOTOKJIETOYHBIX JKMBOTHBIX W YeJIOBEKA: MbIIIeYHas cucrtema. Peduiekc.
CkeneTHbIe MBIIIIIBI U UX paboTa.

[Iuranme opranm3moB. [lorjomenue BOABI, YIVIEKHACIOrO ra3a U MHHEPAIbHBIX
BEIIECTB pacTeHUusiMU. [luTaHue >KUBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPHUKIETOYHOE
nuuieBapenue. Ilutanne mo3BOHOYHBIX KUBOTHBIX. OTIEIbI MUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapurenbHble Xkene3bl. [IumeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanve opraHu3moB. Jlpixanue pacrteHuil. Jlpixanue >XUBOTHBIX. Juddy3us
ra3oB 4epe3 IOBEPXHOCTh KieTkH. KoxkHoe npixaHue. JlpixartenbHasi MOBEPXHOCTb.
Kabepnoe u n€rounoe apixaHue. JlpIxaHWe MO3BOHOYHBIX JKMUBOTHBIX M YeEIOBEKA.
DBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX. J{pIxaTenbHast
chCTeMa 4YelloBeKa. MexaHu3M BEHTWIIUUM JIETKHUX Y MNTHUL W MICKONHUTAIOLIMX.
Perynsmus aeixanus. /[prxatenbHpie 00bEMBI.

Tpancnopt BelECTB Yy OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHI.
Tpancnopt BemecTB y *KUBOTHbIX. KpoBeHOCHast cuctemMa U €€ opraHbl. KpoBeHOCHas
CHCTEMA MMO3BOHOYHBIX KMBOTHBIX U yesnoBeka. Cep/ue, KpOBEHOCHBIE COCYAbl U KPOBb.
Kpyru kpoBooOpaiieHus. ODBOJIONHUOHHBIE YCIOXKHEHHUS CTPOSHUSI KPOBEHOCHOM
CHCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTa cepaa u e€ perymisiusi.

Beinenenue y opranu3MoB. Beinenenue y pacrteHuid. BelneneHue y JKMBOTHBIX.
CoxpatutenbHble Bakyosiu. Opranbl BblaesneHus. QUIbTpaius, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXaHU3Mbl PAaOOTHl OpraHoB BblAeieHHsS. CBS3b IMOJOCTH Tella C
KPOBEHOCHOM W BBIJEIUTEIBHON CUCTEMaMH. BbiieIeHHE y MTO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne u (yHkuuoHupoBanue Hedpona. OOpasoBaHHE MOYH Y
YeJI0BEKa.

3ammra y opraHu3MoOB. 3allldTa Y OJHOKJIETOYHBIX OpraHn3MoB. Cropsl OakTepuii
M LHUCThl MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pacteHuil. Kyrtwkyna. Cpeacrtsa
[MaCCUBHOM M XMMHYECKOM 3alIUThl. @UTOHIUIHI.

3ammra y MHOTOKJIETOYHBIX >KUBOTHBIX. [[OKpOBBI M HMX NpPOU3BOAHBIC. 3alluTa
opranu3zMa oT Ooze3Hell. IMMyHHas cuctema 4yenoBeka. KileTOuHbI M TyMOpasibHbIN
UMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBINH CcrHelupUIecKuil UMMYHHTET. Teopus
KJIOHaNbHO-ceniekTuBHOro uMmmynureta (II. Opnux, ®. M. bepner, C. Tonerasa).
BocnanuTtenbHble OTBETHI OpPraHu3MoOB. Pojib BpOXAEHHOIO MMMYHHMTETAa B Pa3BUTUH
CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumMocTh M peryianus y opranu3MoB. Pa3apakuMOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3ipa)xuMoCTp U perynsuus y pacTeHuil. PocToBble BenecTsa u
MX 3HAUYCHUE.

HepBHas cucrema u pednexkropHasi perynasuus y >KMBOTHBIX. HepBHast cucrema u
e€ oTnenbl. DBOJNIOLIMOHHOE YCIOXHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y >KUBOTHBIX.
OTtaensl TOJTOBHOTO MO3Ta TMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiektopnas gyra.
besycnoBHbIE U yCIOBHBIE pe(IICKCHI.

['ymopasibHast perynsuus U SHIOKPHUHHAsA CUCTEMA KUBOTHBIX U 4esioBeka. JKenessl
OSHAOKPUHHOM CHUCTEMBI U UX FOPMOHBI. [lelicTBHe TOpMOHOB. B3auMoOCBsA3b HEPBHOU U
SHAOKPUHHON cucTeM. [ unmoranamo-runodusapHas cucrema.

JleMoHCTpauu

[Toptper: U. II. I1aBnos.

Tabmumet u  cxembl: «OIHOKIETOYHBIE  BOJIOPOCTH», «MHOTOKJIETOUYHBIE
BoJIopociny, «baktepun», «IIpocreitmmey», «Opranbl IBETKOBBIX pacTeHUN», « CUCTEMBI
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OpraHOB IO3BOHOYHBIX >XMBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHu
pactenuit», «KopHueBbie cucremol», «Ctpoenue crebms», «CTpoeHHe JIUCTOBON
IUTACTUHKNY, «TKaHu KUBOTHBIX», «Ckener uenoBekay, «[lumeBaputenbHas cuctemay,
«KpoBeHocHast cucrema», «J/lpixarenpHas cucrtema», «HepBHas cucrema», «Koxkay,
«Mpliieynass cucreMma», «BpigenurenpHas cucTeMay, «OJHIOKPUHHAs CHUCTEMay,
«Ctpoenune Mbib», «MmmyHuter», «Kumednononoctasie», «CxeMa MNHUTaHUS
pactenuit», «KpoBeHOCHbIE CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX», «CTpOEHHE TUAPBIY,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHune n0kaeBoro uyepBsa», «HepBHas cucrema
pBiO», «HepBHas cuctema narymkun», «HepBHas cucteMa npecMbikaronmxcs», «HepBras
cuctema ntuiy, «HepBHas cuctema miekonurammux», «HepBHas cucrema yenoBekay,
«Peduexcy.

O6opynoBaHue: CBETOBOM  MHMKPOCKOI, MHKpPOIpenapaTtbl  OJHOKIETOYHBIX
OpraHM3MOB, MUKpOIIpenapaThl TKAHEH, pAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKO’KHX, JKHUBBIE 3K3EMIUISIPhl KOMHATHBIX PACTEHUM, repOdapuu pacTeHUH pa3HBIX
OTZEJIOB, BJAXHBIE MpPENapaTbl >KUBOTHBIX, CKEJIEThl IIO3BOHOYHBIX, KOJJIEKIINHU
O€CII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOoBEKa, O0OpyIOBaHUE /I JAEMOHCTPAIlUU
MOYBEHHOI'O U BO3JAYIIHOIO NMUTAHUS PACTEHUH, paclIEIUICHUs Kpaxmaja U OeJIKOB MOJ
neiictBueM (epMEeHTOB, 00OpYyJOBaHHE [JIsi JAEMOHCTpAIlMM OMNBITOB IO H3MEPEHUIO
KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX ABUKEHUWU, MOJEIN TOJIOBHOTO
MO3Ta pa3IuYHbIX KUBOTHBIX.

JlaGopaTropHas padora «/3yueHue TKaHEeW pacTEHUI.

JlaGopaTtopHasi padora «/3yueHue TKaHEei KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne OpraHoB IIBETKOBOTO PACTEHUS».

Tema 10. PazMHokeHHe U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUS OpraHu3MoB: Oecronoe (BKJIIOYas BEreTaTHMBHOE) U
nojoBoe. Buabl Oecnosoro pa3MHOKEHUS: MOYKOBAHUE, CHOPYJSALMS, (parMeHTanus,
KJIOHMPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uinu ramersl. Meio3. Ctaguu Meiio3sa.
IToBenenue xpomMocom B Meno3e. KpoccuHroBep. buonorndyeckuid CMbICT Meio3a
II0JIOBOTIO Ipouecca. Meno3 1 ero MecTo B J)KU3HEHHOM LIUKJIE OPIraHU3MOB.

[IpenzaponsimieBoe paszButue. ['amerorene3 y XuBOTHBIX. [losoBBIE Kene3bl.
OOpa3oBaHre M pa3BUTHE TMOJOBBIX KieToK. Crnepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe M SMOpPHUOHANBHOE  pa3BUTHUE  KHUBOTHBIX.  CrocoObl
OIJIOIOTBOPEHUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOpPHOJIOTHST — HayKa o
pa3BUTUU OPraHu3MOB. Mopghocenes — o0O0Ha u3 2onasuvix npobrem MOPUOIOSUL.
Konyenyusa mopgocenos u mooenu mopgocenesa. Cranuu sMOpruoTreHe3a )KMBOTHBIX (Ha
npuMmepe JArymku). JpoGnenuwe. Tunel npoGnenus. /Jemepmunupogsanunoe u
HeOepMuHuposanHoe opooaenue. bnacmyna, munwr 61acmyn. OcobeHHOCTH APOOICHUS
MJIEKOIMTAIOIIMX. 3apO/IbIIIEBbIE JTUCTKHU (TacTpyisilns). 3aKiIajKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsHME YacTel pPa3BUBAIONIIETOCS 3apojbllia
(oMOpHoOHanbHas MHAYKLIMS). 3akiajka IUIaHa CTPOEHUs KUBOTHOIO KaK pe3yJbTaT
UEPApXUUYECKUX B3aUMOJCHCTBHI TeHOB. BnusHume Ha SMOpHMOHATBHOE pa3BHUTHE
pa3IUYHBIX PAKTOPOB OKPYKAIOUIEH CpeIbl.
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Poct u pasButue xuBoTHbIX. [locTaMOpuoHanbHbI nepuoA. Ilpsmoe u Henpsimoe
passutue. PazButre ¢ MeraMopdo30M y OECIO3BOHOUHBIX U MMO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYCHHE NPSIMOTO M HENPSAMOIO Pa3BUTHA, MX PACHPOCTPAaHEHUE B
npupoze. Tumsl pocta KUBOTHBIX. DAKTOPHI PETYISALMU POCTA KUBOTHBIX U YEIIOBEKA.
Cragny mocToMOPHOHATIBLHOTO Pa3BUTHS Y )KMBOTHBIX U uesoBeka. [leprosl onTorenesa
yenoBeka. CTapeHue U cMepTh Kak OMOJIOrHYECKHe MPOIIECCHI.

Pasmuoxxenue u pasButue pacteHuid. [ameropur u cnopodur. Meitoz B
KU3HEHHOM IIMKie pacteHuil. OOpa3zoBaHue crop B mporecce meiioza. ['ametorenes y
pacreHuil. OIUIOAOTBOPEHHE U PA3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BoitHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl pEryiIsiiui OHTOT€HE3a Y PACTCHUMN U dKUBOTHBIX.

JleMoHCTpan MU

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

Tabmuupl u cxembl: «BereratuBHoe pasmHOXeHHE», «Tumbsl Oecrnosioro
pa3MHOXEHUs», «Pa3MHOXEHUE  XJIaMUAOMOHAIb», «Pa3MHOXEHUE  ABIJICHBI»,
«Pa3mHO)XeHne rTuaApb», «Meio3», «XpoMmocomel», «['amerorenes», «CrtpoeHue
AWLEKIIETKA U ciepMaTo3onaa», «OCHOBHBIE CTauu OHTOreHe3ay, «[Ipsamoe n Henpsmoe
pazButue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHum», «Pa3zBuTue JIArymkun,
«/IBOIHOE OIJIOIOTBOPEHUE Y IBETKOBBIX pacTeHuil», «CTpoeHue ceMsiH OJTHOAOJbHBIX
U IBYJIOJIbHBIX pacTeHUui», « Ku3HEHHBII LMK MOPCKOW KamycThl», «KU3HEHHBIN UK
Mxa», «JKU3HEHHBIN [IUKJI MATOPOTHUKA», «KU3HEHHBIN UK COCHBD.

O6GopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIMpenaparsl  SHIEKIETOK U
CIIEpPMATO30M 0B, MOJIeIb «L{MKII pa3BUTHUS JATYIIKN.

JlaGopatopHass padora «M3ydyeHue CTPOEHHS NOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

IIpakTuyeckass pabora «BbisiBieHHME NPU3HAKOB CXOJCTBA  3apOJIbIIIEH
ITO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIUX PACTCHUIN.

Tema 11. T'eHeTuka — HayKa O HACJEICTBEHHOCTH W HW3MEHYMBOCTH
OPraHu3MoOB

HcTopusi craHOBJIEHMS] U Pa3BUTHS I'eHETUKU Kak Hayku. PaGotsl I'. Mennens, I
ne ®pusa, T. Moprana. Posib oTeyecTBEHHBIX YUEHBIX B pa3BUTHH reHeTUKH. PaboTsl H.
K. KonsunoBa, H. W. BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A.
dunmrmaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE IIOHATUS M CHUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE T€HbI, aJbTePHATUBHBIC NMPU3HAKU, JIOMUHAHTHBIA U PELIECCUBHBIN MPHU3HAK,
rOMO3UT0Ta, TETePO3UroTa, YUCTas JUHHS, THOpHUAbI, TeHOTun, ¢eHotun. OCHOBHbBIE
METO/]Ibl TEHETUKU: THOPUIOTOTUYECKUH, ITUTOTOTUYECKUM, MOJIEKYJISIPHO-TeHETUYECKU.

JleMoHCTpau MU

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuiios,
A. H. benozepckmii, I'. [I. Kapmeuenko, 0. A. ®dumunuenko, H. B. Tumodees-
Pecosckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKNY», «CXEMBbI CKPEIIIUBAHUS.

JlaGopaTopHas padora «J/[pozodpuna kak 00bEKT FTeHETUIECKIX UCCIIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
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MonorubpuaHoe ckpemmBanue. [lepBbiii 3akoH MeHaenst — 3aK0H €AMHO00pa3Hsl
rubpuoB nepBoro nokoseHus. IIpaBwio nomuHupoBanusa. Bropoil 3akon Mennpens —
3aKOH  pacIleIUIeHUs Npu3HaKkoB. LlUTojormueckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeILIMBaHMs. | UI1oTe3a YUCTOTHI TAMET.

AHamuzupyromee ckpemuBaHue. IIpoMexyTodHbIli XapakTep HaceIOBaHUS.
PacnieruieHne npu3HakoB IIPU HETIOJIHOM JOMUHHUPOBAaHUU.

JurubpunHoe ckpemuBaHue. Tpetuid 3akoH MeHJenss — 3aKOH HE3aBHUCHUMOTO
HacJleZIOBaHUs MPU3HAKOB. LluTonornueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMUS.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabotslt T. Moprana. CueruieHHoe
HACJEeA0BaHUE T'€HOB, HApYLIECHUE CLEIUICHHWs MEXAY IeHaMH. XPOMOCOMHas TEOpHs
HAaCJIEACTBEHHOCTH.

I'enetnka mnosia. XpOMOCOMHBI MEXaHU3M OIpEACIICHNd moja. AYTOCOMBI MU
IIOJIOBBIE XPOMOCOMBL. ['OMOramMeTHBIi M TreTeporamMeTHbIi Ioi. ['eHeTudeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX € ITOJIOM.

['eHoTun Kak HenocTHas cucreMa. [Ineiiorponust — MHOXKECTBEHHOE JEHCTBUE T'EHA.
MHOK€eCTBEHHBIN AJUICIIU3M. B3aumonencrsue HEaJJIETIbHBIX TEHOB.
Kommiremenrapaocts. Onucras. [lonumepusi.

['eHeT4eCKnld KOHTPOJIb PAa3BUTHsI PACTCHMM, KMUBOTHBIX M YEJIOBEKA, a TaKXKE
(U3NOTOTUYECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (QYHKIMHA. ['eHeTnueckue

MEXaHU3Mbl CHUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJACWCTBUSl «XO3IMH — TMapasuT» U
«XO03fMH — MHUKpOOMOM». I'eHeTMdyeckue acmeKkTbl KOHTPOJS W HU3MEHEHUS
HaCJIeZICTBEHHOM MH(pOPMAIUH B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoOHCTpa MU

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

Tabmuuel u cxembl: «llepBbiii u BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mengnena», «AHanusupyrouee ckpeumBaHuey, «HemosnHoe — noMHMHHMpOBaHUEY,
«CremnyieHHOe HacjeI0BaHue NMPU3HAKOB Y Jpo3oduis», «l'eHeTnka monay, «Kapuorumn
yenoBekay, «Kapuotunm gpozoduns»y, «Kapuorun nrunb», «MHOXKECTBEHHBIN
ajenusmy», «BzanMoielicTBue reHOBY.

O6opynoBanue: MoJeiIb UIsl JEMOHCTpPAIMU 3aKOHOB €IWHOO0Opa3usi THOPHUIIOB
IIEPBOTO TOKOJICHUS M PACIICIJICHUS MPU3HAKOB, MOJENb ISl JTEMOHCTpAlUU 3aKOHa
HE3aBHCHMOI'O HAcCJIEIOBAHUS IPU3HAKOB, MOJENb IS JEMOHCTPALMM CLEINJIEHHOTO
HacJleZI0BaHUs MPU3HAKOB, CBETOBOI MUKPOCKOII, MUKpompenapar: «J{pozopunar.

IIpakTuueckas padora «/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEIUBAHUS
y IpO30(DUITBD.

IIpakTnyeckasi padora «/3ydyeHue pe3yabTaTOB AUTUOPHUIHOTO CKPEUTUBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna W cpeAbl  OpU (POPMUPOBAHUM  (PEHOTHUIIA.
N3MeHunBOCTh mNpu3HAKOB. KauyecTBEHHbIE M KOJIMYECTBEHHBIE MPU3HAKU. Buasl
U3MEHYMBOCTH: HEHACIICACTBEHHAs U HACJIEICTBECHHAS.

Monudukanuonnass ~ M3MEeHYMBOCTb.  Ponb  cpenpl B (popMuUpOBaHUU
MoIU(UKATMOHHON M3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIN psg u
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa Mon(pUKaMOHHON H3MEHUYNBOCTH.

['eHoTunuueckass W3MEHUYUBOCTb. (BOMCTBA TIE€HOTUIIMYECKOW HW3MEHYHMBOCTH.
Bunbel reHoTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.
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KoMmOuHaTthBHAsT U3MEHYMBOCTh. Melo3 W TOJOBOM Mpolecc — OCHOBa
KOMOMHATHUBHOW HW3MEHYMBOCTH. PoOJIb KOMOMHATHBHOW HW3MEHUYMBOCTH B CO3JaHUU
FEHETHYECKOIr0 pa3Hoo0pa3us B Ipeieaax 0JHOI0 BUJA.

MyTanroHHas H3MEHYMBOCTh. BUABI MyTalnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U MHAYIIUPOBaHHbIE MyTallMU. SINepHBIE U IUTOIIA3MaTUYECKUE MYyTAIUH.
Comarnueckue U 1oJjioBble MyTanuu. [IpuurHpl BO3HUKHOBEHUsI MyTaluii. MyTareHsl u
WX BJIHMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpolecca. 3aKoH
TOMOJIOTUYECKHUX PSIIOB B HacleacTBeHHOW n3meHunBocTH (H.M. BaBunos). Baesaepnas
M3MEHYMBOCTh U HACJIEACTBEHHOCTb.

Onucenemuka u dNULEHOMUKA, POb INULEHEMUUECKUX (haKkmopos 8 Hacaed08aHuU
U UBMEHYUBOCTU (PeHOMUNUYECKUX NPUSHAKOB V) OP2AHUIMOS.

JleMoHCTpan MU

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabnuipl u cxeMbl: «Busibl ”3BMEHUUBOCTHY, « MoaupuKalmoHHass U3MEHYHUBOCTHY,
«KomOuHaTUBHAsT W3MEHYHUBOCTH», «Meito3y, «OmnonoTBopeHue», «l'eHernyeckue
3a00JIeBaHUS YeIOBEKay, «BUIbI MyTaIuii».

OGopynoBaHue: JKUBbIE U TepOapHbIE SK3EMIUIAPHl KOMHATHBIX PACTEHUN, PUCYHKHU
(poTorpadun) KUBOTHBIX C PA3TIUYHBIMU BUJAMHU U3MEHUYHNBOCTH.

JlabopaTopHasi pa6ora «lccineqoBanue 3aKOHOMEPHOCTEH MoOIU(pUKAIIMOHHON
n3MeHYUBOCTH. [locTpoeHre BapuallMOHHOTO psAJla U BApUALIMOHHON KPUBO».

I[IpakTuyeckass  padora «Myrtammu y  apo3oduiabl  (Ha  TOTOBBIX
MUKpOTpernaparax).

Tema 14. I'eHeTHKa Ye10BeKa

Kapunotun wyenoeka. MexayHapogHas mnOporpaMma HMCCIEIOBAHUS TE€HOMA
yejoBeka. MeTolbl M3YyYeHHsS TEHETHKH YeOBeKa: IeHeaJoTHYeCKHi, OJIM3HEIOBBIN,
LATOT€HETUYECKUM,  IOIMYJIALUOHHO-CTATUCTUYECKUH,  MOJIEKYJISPHO-TEHETUYECKUM.
CoBpemeHHOE onpeneeHue TE€HOTHIIA: ITOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUNUPOBaHUE, B TOM uuciae ¢ nomombio [I{P-ananu3za. HacneactBenHsie
3a00yieBaHMs YeJOBeKa. [ €HHbIE M XPOMOCOMHBIC OOJIe3HH ueJoBeKa. boyie3Hu c
HACJIEACTBEHHOM MPEeapacloiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM TE€HETUKH B
NpEelOTBPAIEHUM U JIEYEHUH TeHeTHMYeCKHX 3aboseBaHUll 4yesnoBeka. Menuko-
FEHETUYECKOE KOHCYJIbTUpOBaHWE. CTBONOBBIE KIETKU. [lOHSITHE «TrE€HETUYECKOro
rpy3a». OTHYECKHE AacHeKThl HCCIEIOBaHMM B OOJACTH pEJaKTUPOBAHMS TEHOMAa U
CTBOJIOBBIX KIJIETOK.

['enetndeckne  ¢GakTOpbl  TMOBBIIIEHHONW  YYBCTBUTEIBHOCTH  YEJIOBEKAa K
dbuznueckoMy W XHUMHUYECKOMY 3arpsi3HEHUIO OKpyXkaromieil cpeabl. ['eHeTnueckas
MIPEAPACIION0KEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JleMoHCcTpau MU

Tabmumer u cxembl: «Kapuotum dYenoBeka», «MeTonbl H3Y4YEHUsS TEHETUKH
yesoBekay, «['eHeTnueckue 3a00ieBaHUs YEIOBEKAY.

IIpakTnueckast padbora «CocTaBleHHE U aHAIU3 POAOCIOBHONY.

Tema 15. CeJsiekniusi OpraHusMoB

JomecTukanust U celeKkuus. 3apoKJIeHUE CEJNeKIUA U JOMeCTHKaluuu. Yuenue H.
W. BaBunosa o LleHTpax nmpoucxoxaeHuss ¥ MHOT00Opasus KyJIbTYPHBIX pacTeHuil. Ponb
CENIEKIMA B CO3JaHUM COPTOB PACTEHUM M MOPOJ >KMBOTHBIX. COPT, MOPOJA, IITaAMM.
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3aKOH rOMOJIOTHYECKUX PSAJOB B HacieACcTBeHHOW m3MmenunBoctu H. WM. BaBuiosa, ero
3HAYCHHE JJIs CeTEKIITMOHHOM paboTHI.

Meroasl  cenekIMoHHOW  paboThl. VcKkyccTBeHHBIM OTOOp: MaccoBBI U
WHIMBUIyaTbHBIN. JTanbl KOMOWHAIIMOHHON ceNleKIuu. VcrbITanue nponu3BoiuTeNeH mo
moToMCTBY. OTOOp MO TEHOTHUITY C MOMOIIBIO OIIEHKH ()EHOTHIIa TOTOMCTBA U OTOOP IO
reHOTHITY ¢ ToMolbio aHanu3za JJHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON paboThl. Pagnanmonnsiii u
XUMUYECKHM MyTareHe3 Kak HMCTOYHHK MYTallMid y KYyJbTYPHBIX (OpPM OpPraHHU3MOB.
Hcrons30BaHre T€HOMHOTO pPEIAaKTUPOBaHUS W MeToJ0B pekoMOmHaHTHBIX JIHK mms
MOTYYECHUS KCXOJHOIO0 MaTepurasa sl CEJICKIIHUH.

[Tonyuyenue mnonuruionsioB. BHyTpuBHmoBas rubpuausaius. biuskoposicTBEHHOE
CKpeluBaHue, Wid WHOpuAuHT. HepoicTBeHHOE CKpellMBaHWE, WJIM ayTOPHJIMHT.
I'eTtepo3uc u ero mnpuuuHbl. Mcrnonb3oBaHue rerepo3uca B cenekuuu. OTaanéHHas
rubpunuzanusa. llpeogonenue Oecruiogusi MEXKBHAOBBIX THOpuoB. JlocTmkeHus
CEJICKIIMU PACTCHUMN U )KUBOTHBIX. «3€1€HAs PeBOoNoYUsL).

CoxpaHeHHE U H3Yy4YEHUE TE€HETHUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHUU U HX
JTUKUX POAMYEH s CO3/IaHUsI HOBBIX COPTOB M THUOPHUIOB CEIHCKOXO3SMCTBEHHBIX
KyIbTyp. M3yuenue, coxpamnenue U YNpaeieHue 2eHemudyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX — HCUBOMHBIX 6  Yelax  YIyduleHus
CyWecmsyrowux u Co30aHUs HOBbIX NOPOO, JAUHUL U KPOCCO8, 6 MOM Uucie ¢
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosvbiX uoeu u
NnepcneKmuHbLX MEeXHOI02UL.

JleMoOHCTpa MU

[Toprpersr: H. M. Basunos, WU. B. Mwuypun, I'. JI. Kapneuenxo, II. I
Jlyxpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmumpel u cxembl: «LIeHTpBI TPOHUCXOXKACHUS W MHOT000pasus KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PsSIJO0B B HACJIEJACTBEHHON W3MEHUYHUBOCTHY,
«Metoasl cenexkiumy, «Otnanénnas rudpuanzanusy, «MyTtaresesy.

JlabopaTopHass pabGora «/I3yyeHue cOpTOB KYJIBTYpPHBIX PACTEHHHl M MOPOJ
JIOMAIIHUX JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne METO0B CENEKIUUA PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypensi «OCHOBHBIE METOJbI U JJOCTHIKEHUS CEJIEKIIMU PACTEHUM U KHUBOTHBIX
(Ha CEJIGKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (PepMy, COPTOMCIIBITATEeIbHBIN ydYacTOK, B
TEIJTNYHOE XO3SIIICTBO, B JTAOOPaTOPUIO arpOyHUBEPCUTETA UITU HAYYHOTO IICHTPA)».

Tema 16. BuoTeXHOJ0TrMSI U CHHTEeTHYECKAsi OMOJIOTUS

OOBEKTHI, UCTIOJIB3YEMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC M TKaHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, UX XapaKTepPUCTHKA. TpaauiiMoHHas OMOTEXHOJIOTHS: XJIeOOTeUeHHE,
MOJIydYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJETHE. MHUKpPOOUOIOTUUECKUI CHHTES.
OOBEKTB MHKPOOMOJIOTHYECKUX TeXHONorui. IlponsBojacTBo Oenka, aMHUHOKHCIOT U
BUTaMUHOB.

Co3gaHve TEXHOJIOTHMM M WHCTPYMEHTOB UEJICHANPABICHHOTO M3MEHEHUS H
KOHCTPYUPOBAHUs TE€HOMOB C LEIBIO IOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
CoJIeprKaIlMX HE BCTPEUAIOIINECS B MPUPOJIE OMOCHHTETUIECKUE TTYTH.

Knerounas wuHxeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEW pACTEHUN H
#UBOTHBIX. Kprnobanku. Comarnueckas rudpuan3anus U COMaTUYeCKUi 3MOpHOTEHES.
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Hcnonp3oBaHue ramiouaoB B CEIEKLIUU pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumen. Mcnonvzosanue MOHOKIOHAILHBIX U NOAUKIOHAILHBIX AHMUMEN 8 MeOUyuHe.
HckyccTBEHHOE  OIUIOJAOTBOPEHUE. PEKOHCTpYKIMS SHMIEKIETOK W KIOHHPOBAHUE
JKUBOTHBIX. MeToa TpaHCIUIAaHTAllMU SAEP KIETOK. exnonozsuu  0300p06ieHUsl,
KYIbMUGUPOBAHUsL U MUKDOKIOHANLHO20 — PA3SMHOMNCEHUS  CeNbCKOXO3AUCMBEHHbIX
KyIbmyp.

XpomMocoMHasi M TIeHHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomounantHeix JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTr>KeHUs: U NMEePCHEKTUBbl XPOMOCOMHOW U T€HHON WHXKEHEPUU. DKOJIOTMYECKUE U
TUYECKUE MPOOJIEMbl TEHHON MHKXEHEPHUH.

Menununckue OuorexHosnoruu. Iloctrenomuas uudposas menunuHa. [I1P-
TUarHocTuka. MeTaOoJIOMHBIA aHaNu3, TEHOICHTPUYECKUN aHaJIu3 MPOTeOMa YeIoBeKa
JUISl OLIEHKH COCTOSIHUSL €ro 3740pOBbs. VIcrHoJsib30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
tepanust paka. 3D-Oumoumxkenepuss ans  pa3pabOTKM  (yHIaMEHTaIbHBIX OCHOB
MEJIUIIUHCKUX TEXHOJIOTUH, CO3/IaHMS KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHI
TPEXMEPHOTO OMONPUHTUHTA U ckapdonauHra  auA pemeHuss  3ajad
MEPCOHATU3UPOBAHHON METULIHBI.

Co3nanrie BEeKTOPHBIX BaKIMH C IEJIbI0 00ecreueHns KOMOMHUPOBAHHOM 3aIlAThI
oT BO30yuTeNei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dbynkimonnpoBanuss PHK-cogepxammx BUPYycOB, BBI3BIBAIONIMX 0CO0O OIMACHbBIE
3a00JIeBaHMs YEJIOBEKA U )KMBOTHBIX.

JleMoOHCTpan MU

Tabnmuuer u cxembl: «lcronb30oBaHHE MHUKPOOPTAaHHU3MOB B TMPOMBIIUICHHOM
Mpou3BOJCTBEY, «KieTouHnas urxxeHepus», «['eHHass HHKEHEPHUS».

JlabopaTopHas padora «/3yueHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHue MOIOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buorexHonorus —  BaKHEHWIIas ~— MPOW3BOJWTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3aposkaeHue u pa3BuTHE IBOJIONNOHHBIX NIPEACTABICHUH B 0M0J10TUH

OpomononHas teopust Y. lapsuna. [Ipeanocsuiku BOZHUKHOBEHHUS JaApBUHU3MA.
JKuznb u HayuHas nesrensHocTh Y. JlapBuHa.

JBwxymue cunbl 3Bodtouud BUaoB 1no Y. [lapBuHy (BbICOKAasi MHTEHCHUBHOCTH
Pa3MHOXKEHHUSI OPTaHW3MOB, HAaCJIE€JICTBEHHAs U3MEHUYMBOCTh, 00pb0a 3a CyIIeCTBOBaHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetnueckoi teopun sBomtonuu (CTD). Helitpanbhnas Teopus
sBostolK. CoBpeMeHHas SBOTIOIIMOHHAsA OMOoJIoTHs. 3HAY€HHE SBOJIIOIMOHHON TEOPUH B
(bopMHpPOBaHNH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpauu

[Toptpetsl: Apuctorens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe,
Y. Japsun, C. C. Yersepukos, 1. U. IlImaneraysen, k. Xonaein, . K. benses.

Tabmumpl u cxembl: «Cuctema xuBod npupoasl (mo K. Jlunuew)», «JlectHuia
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm (opMUpOBaHUS NPUCTOCOOTICHUN Y
pactenuil u xkuBoTHbIX (mo Jlamapky)», «Kapra-cxema mapuipyta myrtemectBust Y.
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Hapsunay, «Haxonku Y. lapBuna», «Popmbl 60pb0bI 3a cymecTBoBaHue», «Ilopoas
rony6eit», «MHoroobpasue KyiabTypHbIX (opMm kanycTe», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BuAoB (mo Y. J[lapsuny)», «Cxema
COOTHOILIEHUSI ABMXXYIIUX CHJI 3BOMIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETHYECKOU
TEOPUU IBOJTIOIIHI.

Tema 2. MUKPOIBOJIIOLHUSA U €€ pe3yJIbTaThI

[Tonmynsiuust Kak »3leMeHTapHas eAuHHUNIA 3BOMIONUU. COBPEMEHHBIE METOMbI
OIICHKU F€HETHYECKOr0 pa3HO00pasusi U CTPYKTYpHI nonynanuid. I3menenue reHodonga
NOMYJISIIUM  KaK 3JIEMEHTApHOE HBOJIIOIMOHHOE SBJIGHHE. 3aKOH TE€HETUYECKOTO
paBHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble (HaKTOPhI (IABUKYIIME CUIIBI) SBOJIONMU. MyTallMOHHBIN IMpoliecc.
KomOunatuBHass u3MeHUMBOCTH. Jlpeiid TeHOB — ciyyaiiHble HEHanpaBieHHbIC
W3MEHEHUs 4YacToT ajiened B momyiasnusx. Oddexkr ocHoBaTens. Ipgexm
Oymuinoynoco eopaviwika. CHudiceHue 2eHemuyecko20 pazHoobpaszus: npuduHsbl U
cneocmsus. Ilposesnenue s¢ghghexma Opetigha 2erno6 6 OOMBWUX U MATLIX NONYAAYUSIX.

Murpatuu.  M3onsuus  nmomyssinmii:  reorpaduueckas  (IpOCTpaHCTBEHHAas),
Ouonorudeckas (penpoIyKTUBHAsA).

EctectBennslii  oTOOp — HampaBimsitomuii  ¢akrop  aBomonuu.  Dopmbl
€CTECTBEHHOIO orbopa: JBIDKYIINH, CTaOMIM3UPYIOIINH, pa3pbIBaIOLIHI

(mm3pynTuBHBIA). [lomoBoit oTOGOp. BoO3HWKHOBEHHWE W HBOJIOIMS  COLMAIHLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[TpucnocobmeHHOCTD OpraHu3MOB KaK pe3ynbTar MHUKPOIBOJOIIHH.
BosHukHOBeHHE MpUCTIOCOOTICHU y opraHu3mMoB. ApomMop}o3bl W HIMOAIATITAIIUU.
[Tpumepbl mpHCcHOCOOJIEHUH Yy OpraHu3MoB: Mopdosorudyeckue, (U3NOIOrHYECKUE,
OnoxumMHuueckue, nopeaeHueckne. OTHOCUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum U CTpykTypa. BwumooOpa3oBanume Kak pe3yibTar
MUKpO3BOIIONMU. M3omsanus — kimoueBoil paxtop BumooOpazoBanus. [lytu u cmocoObl
BUJ1000pa30BaHUS: aJIonaTpU4IecKoe (reorpaduueckoe), CUMIIaTPUUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOEY» (MOJIMILIONAU3AIMS, THOpuan3anus). [[nurensHoCTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3msl popMUpOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BoMOIMOHHON Ounosnioruu B pa3pabOTKe Hay4YHBIX METOJOB COXpaHEHUs
OounopazHooOpa3ust. MUKPOIBOMIOLKS U KOJBONIONMS MApasUTOB M HMX XO35EB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpPau MK

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabnuiel 1 cxeMbl: « MyTalMOHHAs U3MEHYUBOCTHY, «[lomynsinoHHas CTpyKTypa
Buga», «Cxema mposiBieHust 3akoHa Xapau—BaitHOepra», «JIBuwxkyuime Ccuibl
IBOJIIOLIMMY,  «DKOJOTUYECKas  M3OJSIMS  TMONYyJsAUMM  ceBaHCKOW  doperny,
«l'eorpamyeckast M30ISAIMSA JIMCTBEHHHUIIBI CHUOMPCKONH M JIMCTBEHHMIIBI JaypCKO»,
«IlonynsAMOHHBIE BOJHBI YUCIEHHOCTH XHUIIHMKOB U JKepTB», «Cxema AeicTBUS
€CTeCTBEHHOro 0TOO0pa», «Dopmbl OOpbOBI 3a cyliecTBOBaHUE», «HaycTpuanibHbIN
MenaHu3mM», <«KuBble Hckomaemble», «IIOKpOBUTENBCTBEHHAs OKpacka KUBOTHBIX),
«IIpenynpexnaromas  OKpacka  JKMBOTHBIX», «DHU3MOJIOTUYECKHE  aJanTariuny,
«I[Ipucnoco6IeHHOCTh OPraHu3MOB U €€ OTHOCUTENbHOCThY, «Kputepun Bunay», «Buabl-
nBoitHUKMY», «CTpykTypa Buaa B mpupoae», «CrnocoObl BHUI000pa30BaHUI,
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«l'eorpadguueckoe BHI00OOpa3zoBaHUE TPEX BUIOB JIAHJBILIEH», «DKOJOTHYECKOE
BuA00oOpa3oBaHue BHUJOB cHHULY, «[lomuruionnsl pactenuii», «KamycTHo-peneunslii
TUOpUIY.

OOGopynoBanue: repbdapuul pacTeHUI, KOJUICKIMA HACEKOMBIX, 4ydelila MTHI] U
3Bepeil ¢ mpuMepamMH pa3IUyYHBIX HPUCHOCOOJIEHUH, uyydyesna NTHIl U 3Beped pa3HbIX
BUJIOB, TepOapuu pacTeHU OJU3KUX BUI0B, 00pa30BaBLIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrisiBieHHE U3BMEHUUBOCTH y 0COO€H OJTHOTO BHUJIa».

JlaGopatopnasi paGora «llpucrnocoOneHuss OpraHU3MOB U HUX OTHOCUTENIbHAs
11€J1IECO00Pa3HOCTDY.

JlabopaTopHnas padora «CpaBHEeHHE BUIOB IO MOP(POJIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yJibTaThl

Metonel u3ydeHHs Makpo3BoJonud. [lameoHTONIOrM4ecKkue MeTOAbl H3Yy4YEHUS
sBostonuu. [lepexoupie HopMbl U GUITOTEeHETUYECKHE PSIIbl OPraHU3MOB.

buoreorpaduueckne meroasl uzydeHus 3poitouuu. CpaBHeHue Quopsl U (ayHbl
MaTepUKOB M OCTpOBOB. buoreorpaduueckue oOmactu 3emian. Bunsl-saemMuku u
PEJIUKTBHI.

OMOpPHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OJIOTUYECKUE METOJIbl HU3y4YEHUs
ABOJIIOLIMM. ['eHeTHYecKHMe MEXaHHW3Mbl 3BOJIOUMU OHTOTE€HE3a M  MOSBJICHUS
HBOJIFOLIMOHHBIX HOBIIECTB. |'OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl. PynumeHTapHbIE
Oprasbl U aTaBU3Mbl. MOJIEKyIIpHO-TEeHETHUECKHE, ONOXUMUYECKHE U MaTeMaTH4YeCKHe
METO/]Ibl U3yUEHHUS FBONIOLUU. ['oMonornyHbie reHbl. COBpeMEHHBIE METObI TOCTPOCHUS
(UIOreHeTHYECKUX IEPEBHEB.

XpOMOCOMHBIE MYTALIMK U 3BOJIFOLNS TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (TpaBuiia) OdBOJOUMH. [IpuHyun cmensvl @QYHKYUIL.
HeoOpatumocts 53Bomounu. ApnanTuBHasg paguanus. HepaBHOMEpPHOCTH  TEMITOB
ABOJIIOLIMH.

JleMOHCTpan MU

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. ['ekkens.

Tabnmuuet u  cxembl: «DUTOTEHETHYECKUN psl  JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie smepsl», «Cteronedansi», «Punnopute», «CeMeHHBIE MaOPOTHUKWY,
«buoreorpapuueckue 3086 3emun», «/peiid koHTHHEHTOBY, «PenukTb», «HavanbHble
CTaJAuM SMOPHOHATBHOTO PA3BUTHS TO3BOHOYHBIX >KMBOTHBIX», «[ OMOJOTMYHbBIE U
aHAJIOTUYHbIE OpraHb, «PyauMeHTh», «ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOPHI
yejoBeKa M IMMIaH3e», «[JaBHble  HampaBieHus  dBoiouuu», «OO0mue
3aKOHOMEPHOCTHU 3BOJIIOLIUN.

O6opynoBanue: KOJUJIGKIIMM, TepOapuu, MYJIsSHKU HMCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJSDKM TI'OMOJIOTMYHBIX, AHAJIOIMYHBIX, PYAMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BUTHe KU3HM Ha 3emJie

HayuHble runoressl NpOMCX0XKACHNS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIepMUsl.
JloHayuHble TPEICTABIEHUS O 3apOXKJIEHUU JKU3HU (KpeaunoHusMm). [l'mmoresa
MIOCTOSIHHOTO CaMO3apOXkICHUsI XKU3HU U €€ ompoBepkenue onbitamu O. Pemm, JI.
Cnannanuany, JI. ITacrepa. [Ipoucxoxenue >Ku3Hu 1 aCTpOOHOIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHmdeckoil sBomronuu. IlnanerapHas (reosiornuyeckas)
HBOJIIOLMS. XUMHUYECKasi HBOMIONMSA. AOUOTEHHBIN CHHTE3 OpraHMYeCKUX BELIECTB W3
Heoprannueckux. Ompir C. Mwumiepa u I'. FOpu. OOpa3zoBaHue NOJIUMEPOB U3
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moHoMepoB. KoamepBarnas runore3a A. WM. Onapuna, rumnore3a mnepBUYHOrO OyiIbOHA
Jx. Xonpaeitna, renerudeckas runore3a I'. Mémnepa. Pubosumer (T. Uek) u rumotesa
«vupa PHK» V. T'unbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHE TPOTOKIETKH.

Hctopuss 3emin u Metonsl €€ u3ydeHus. lckonmaemple OpraHM4eCKUE OCTATKH.
['eoxpononoruss u e€ wetonsl. OTHocHUTENnbHAsE W aOCONIOTHAs TEOXPOHOJIOTHSI.
['eoxpoHONOrHYecKas nIKajaa: S0HbL, 3Pbl, IEPUOIBL, SITOXH.

Hauanenabie 3Tamel opranndeckoi 3Bomtonuu. [losBiaeHHe M 3BOTIOIUSA MEPBBIX
KJIETOK. DBoMOIMs MeTabonu3ma. Bo3HUKHOBEHHE MEpBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHbIE OHMOIJIEHKM Kak aHaJlor mepBbiXx Ha 3emiie cooOmiecTB. CTpOMAaTOIUTHI.
IIpoxapuOoTBI M SyKapHuOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOreHe3). OBOJIOLHMOHHOE IPOUCXOXKICHUE
BUpYyCOB. [IpouCcX0oXkIe€HNEe MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE dTanbl H3BOJIIOIUU BBICHIUX pacTeHuil. OcHOBHbIE apoMOP(O3bI
pactenuil. Beixon pactenuid Ha cymry. [losiBieHHe CIOPOBBIX PaCTE€HUU M 3aBOCBAHUE
umu cym. CeMeHHble pacTeHud. [IponcxoxieHne IBETKOBBIX paCTEHUI.

OcCHOBHBIE 3Tambl HBOJIOINUM KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIIOB.
[lepBbie  xopmoBble KUBOTHBIE. JKW3Hb B BoAe. DBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxnenne amubuit u pentuinuii. [IpoucxoxneHre MICKOMUTAIONIMX W IITHIL.
[Tpunuun kimoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMHU M IMO3BOHOYHBIMHU
YKUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3eMJiie 1O 3paM U MEpUOJaM: apXeu, MpOTepo30H, Maneo30Mu,
Me3030H, KaiH030i. OOmias xapaKTepUCTUKA KIMMAaTa U TeOJIOTMYECKHUX MPOLECCOB.
[TosiBeHre M pacuUBET XapaKTEpHBIX OPraHU3MOB. YTJIEOOpa3oBaHHE: €ro yCIOBUS U
BIIUSTHUE HA Ta30BbII COCTAaB aTMOCQEPHI.

MaccoBble BBIMUPAHUS — OKOJOTMYECKHE KPU3UCHI Ipouuioro. IIpuumHbel u
CIEACTBUS MACCOBBIX BbIMHpaHHW. COBPEMEHHBIM DKOJIOTMYECKUM KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenus: brnopaznooOpasus Ha 3emiie.

CoBpemMeHHass cucTemMa opraHuueckoro wwupa. [IpuHnumsl kinaccuduxanum
oprann3mMoB. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpau MK

[Toptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, MI. WM. Meunukos, A. .
Omapun, JIx. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmunpr u cxembl: «Cxema ombiTa @. Pequ», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO CaMO03apoxIeHUs Xu3Hu», «Cxema ombita C. Mwuiepa, I'. FOpuy», «3tanbl
HEOPraHWYeCcKOn J3Bomonun», «l'eoxpoHonorudeckas mkana», «HayanpHble dTarbl
opraHuueckor sBomonuuy, «Cxema o0Opa3oBaHUS AYKapHOT NYTEM CHUMOMOTEHEe3ay,
«Cucrema >xuBoM mnpuponb», «CTpoeHue Bupyca», «ApoMOpQo3bl pacTEHUID,
«Punnodurer», «OAHOKIETOUYHBIE BOJOPOCHN», «MHOTOKIETOUYHBIE BOJIOPOCIH,
«Mxn», «IlamopotHukn», «I'onoceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUI,
«CxeMa pa3BUTHS KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocTeiimmey,
«Ku1eyHonoaocTHEIEY, «Ilnmockue YepBUY, «YJIEHUCTOHOTHEY, «PBIOBI,
«3emHoBOnIHbIEY, «lIpecMmbikaromuecs», «lltunp», «Mnekonuraromue», «Pa3Butue
JKA3HU B apXEUCKOU 3pey, «Pa3BUTHE KU3HU B POTEPO30UCKOU dpey, «PasBUTHE KU3HU
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B IAJICO30MCKOU dpey», «Pa3BuTHe XM3HM B ME3030MCKOM 3pe», «Pa3BuTHE XU3HU B
KaiHO301CKOM 3pe», «CoBpeMEeHHasi CUCTEMA OPTaHMYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTAENIOB, KOJUICKIIMA HACEKOMBIX,
BIIQXKHBIC TIIpENapaThl >KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIUH HIVIOKOXKHX,
CKEJIEThl T0O3BOHOYHBIX KUBOTHBIX, Uydyesa NTULl U 3BEPEl, KOJJIEKIIMM OKaMEHEJIOCTEH,
MIOJIE3HBIX UCKOTIAEMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas nadoparopHas padora «MoaenupoBanue onsiToB Mmmepa—tOpu
N0 M3y4YeHHI0 aOHWOTeHHOTO0 CHHTE3a OPraHMYeCKUX COCJIMHEHHMA B TEPBUYHON
aTMocdepe.

JlabopaTopHas padora «/3yueHue u onucaHHe MCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «l3yuyeHne ocCOOCHHOCTEH CTPOCHHS PACTEHHM Pa3HBIX
OTZIEJIOBY.

IIpakTnueckass padora «/I3ydeHne o0coOEHHOCTEH CTPOECHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxokaeHue 4e10BeKa — AaHTPOIIOTeHe3

Pa3pnensl u 3aaun aHTpOnoaorud. MeToapl aHTPOIOJIOT M.

CraHOBIIEHHE TIPEACTABICHUNM O MPOUCXOXKICHHM 4YeEJIOBEeKa. Penurnosnsie
BO33peHUsi. COBpeMEHHbIE HAYYHbIE TEOPUHU.

CxoncTBO uenoBeKa € KUBOTHbIMU. CHCTEMAaTHYECKOE IOJ0XKEHUE YEOBEKa.
CBuieTeNnbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTUYECKHUE,
saMOpuosiornueckue, (Gpusnonoro-onoxumMuueckue, nopefeHueckre. OTIUYMS yYeIOBeKa
OT JKUBOTHBIX. [IpsIMOXOXJ€HNE U KOMIUIEKC CBA3aHHBIX C HUM NpPHU3HAKOB. PazBuTue
TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOW CUCTEMBI.

JBuwxymue cunbl ((GakTopbl) aHTPOINOIreHe3a: OMOJIOTMYECKHE, COIMaJIbHBIE.
CooTHolIeHrEe OHOIOTMUECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguu aHTpomoreHesa. PaHHUEe dYenoBeKOOOpa3Hble 00E3bSHBI
(MIpOKOHCYJIBI) U paHHUE MOHTUJBl — OOIIME MPEAKU YEeIOBEKOOOpa3HbIX 00e3bsiH U
JMoJIeld. ABCTPaIONUTEKHM — JBYHOTHE Mpenku rofed. YenoBek yMenblil, MNepBbIe
U3TOTOBIICHUSL OpyAUN Tpyaa. UemoBeKk NPsSMOXOISIIMN W IEPBBIM BBIXOJ JIFOJACH 3a
npenensl Appuku. YenoBek reiaenbOeprckuii — oOmMA MperoK HeaHAepTaabCKOTO
YEJI0BEKA U YEJIOBEKA pa3yMHOro. YenoBek HeaHAepTaIbCKUI KaK BUJL JIFOJIEW XOJIOIHOTO
KIMmaTta. YeloBeK pa3yMHBId COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuxu. [laneoreneruka u najaeoreHoOMHuKa.

DOBONIOIUS COBPEMEHHOI'0 4YesoBeka. EcTecTBeHHBII 0TOOp B MOMYJSLUAX
yenoBeka. MyTalMoOHHbBIN Tiporiecc W nonuMmopdusm. [lonmynsiuoHHbIe BOJIHBI, Apeid
T€HOB, MUTpalus U «3(P(PEKT OCHOBATENS B MOMYINIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. Ilonsatne o pace. bonbmme packl:  eBponeouaHass
(eBpa3miickasi), aBCTpalo-HErpoMJHas (dKBaTOpUaibHas), MOHrOJIOMAHAs (a3UaTCKO-
amMepukaHcKkas). BpemMs u nyTH pacceneHMs 4eIoBeKa IO IUIaHeTe. EInMHCTBO
yenoBeueckux pac. Hayunas HecocToaTenbHOCTh pacu3ma. [IpucnocobieHHoCTh
YeJloBeKa K Pa3HbIM YCJIOBHSIM OKpYyXkarouieil cpenbl. BausiHue reorpaduueckoit cpenbl U
npeiida reHoB Ha MOPGHOJIOTHIO ¥ (PU3UOJIOTHIO YETIOBEKA.

MexnucuuIInHapHbIE METOABl B (Pu3ndeckoil (OMOJIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL AHTPOIOJIOTUS W IMAaJCOAHTPOIONOTUS YEJIOBEUYECKUX MOIMYISLHUN.

20



buoconmaneHble UCCIENOBAHUS NPUPOABI 4elloBeKa. lcciienoBaHne KO3BOJIIOLUH
OMOJIOTMYECKOTO U COIIMAIBHOTO B YeJIOBEKE.

JdeMoHCcTpanumn

[Toptpetsr: Y. Hapsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabnmuupl U cxeMbl: «MeToAbl aHTPOMOJIOTUNY», «[ OJIOBHOW MO3r 4YelOBEKay,
«YenoBekoobpaszHbie 00€3bsiHBIY, «CKeNeT YeIoOBeKa U CKelleT UMIaH3e», «PyaumMeHTs
U aTaBU3MBbD», «J[BMXKYIIIHE CHIIBI aHTPONIOTEHE3a», « IBOJIOIMOHHOE JPEBO UETIOBEKA,
«ABcTpanonurek», «YenoBek ymenblit», «HenoBek NpAMOXOASUIIUN», «JleHUCOBCKUI
yenoBek» «Heannepranpup», «KpomanboHub», «lIpenku demoBekay», «ITarbl
ABOJIIOIMU YETOBEKay», «Packl yenoBekay.

OOGopynoBaHue: MYJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalibHOW KYJIbTYphI
MPEAKOB YEJIOBEKa, penpoaykiuu (¢oTtorpaduu) KapTUH ¢ MHUDOTOTHUYECKHUMHU U
OuOJIeCKUMU  CIOKETaMH  MPOMCXOXKJACHHUS  4eloBeka, (ororpadum  HaXomOK
HMCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENb Yeperna YeJIOBeKa U Yepena
IIMMIIaH3€, MOJENIb KHCTH 4YEJIOBEKa M KHCTH LIMMIIaH3€, MOJEIM TOpca IPEaKOB
YeJI0BEKa.

JlabopaTopHasi pa6ora «/I3yueHue oCOOCHHOCTEW CTPOEHHUS CKEJEeTa YEIOBEKa,
CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHne S3KOJOTHUECKUX aIallTallNil YETOBEKa.

Tema 6. DJxogoruss — Hayka O B3aHMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CUCTEM C OKPYKAKLIEH cpeaou

3apoxxnenue u pasButue 3konoruu B Tpynax A. 'ymGonbara, K. @. Pynse, H. A.
CeseprioBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znmenbl u 3amaud 5KOJOTHHU.
CBsI3b DKOJIOTUU C IPYTUMU HaYKaMH.

Mertoasl sxonoruu. IloneBeie HaOMIOAEHUA. OKCIEPUMEHTHI B  SKOJOTHH:
NPUPOJIHBIE U JJabopaTopHbie. MoaeIMpOBaHUE B IKOJIOTHH. MOHUTOPUHT OKPY KaroIei
CpeIlbl: JIOKAJTbHBINI, PETUOHAIBHBIN U TI100aTHHBIN.

3HaYEHHUE HKOJOTMYECKUX 3HAHUW I YeJOBEKa. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBAa CBs3€M 4enoBeyecTBa C npuponor. DOpMUPOBAHHE HKOJIOTUUECKOU
KYJbTYPbI U 9KOJIOTUYECKOW TPAMOTHOCTH HACEIICHHUS.

JleMoHCTpau MK

[Toptpetsl: A. I'ym6oapar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkenb, A. TeHcnu,
B. H. Cykaués.

Tabmuiel U cxembl: «Paszgensl skojormw», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHHIA OKPYKAIOILIEH CPEIbD».

JlabopaTropHasi padora «/3yyeHrue METO0B IKOJOTHYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpeaa o0MTAHUSA

Oxoniorudyeckre (¢akTopbl W 3aKOHOMEPHOCTH X fAeicTBus. Kiaccudukamms
AKOJOTUYECKNX (PaKTOpPOB: aOWOTHYECKHE, OMOTUYECKHe, aHTpomoreHHbie. OO0rue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢axrtopo. IIpaBumo mumunumyma (K.
Hnpenrens, 0. JIuOux). TomepaHTHOCTh. OBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak IKOJOTMYECKHid (akTop. JlefcTBHE pa3HBIX
YY4aCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TIPYIIbl PacTEHUU U
’KUBOTHBIX MO OTHOILIECHUIO K CBEeTY. CUTHaJIbHast poJib cBeTa. DoTtoneproansm.
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Temmeparypa Kak 3KoJoruueckuil pakrop. JedcTBrue TeMepaTypbl Ha OpraHU3MBI.
[TofikuJIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTaHU3MBI.

BnaxHocte kak akojormueckuil  ¢daktop. IlpucnocoOnenuss pacreHuii K
noJiep>kannio BoaHoro Oananca. Knaccudukanus pacTeHHH MO OTHOIIEHUIO K BOJIE.
[TpucnocobneHus )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXHUMA.

Cpensl oOuTaHUS OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/AYIIIHAs, IOYBEHHAas,
ryOMHHAs MOANOYBEHHAs, BHYTpUOpraHU3MEHHAas. OU3NKO-XUMUYECKUE OCOOCHHOCTHU
cpen obutanus opraHu3MoB. [IpucnocobieHuss opraHu3MOB K KHU3HU B Pa3HbIX Cpe/iax.

buonoruueckue putmbl. BHenHne u BHyTpeHHUE PUTMBI. CYyTOYHBIE M TOJUYHBIC
putMbl. [Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KU3HHU.

Kuznennsle Gopmbl opraHuzMoB. [loHsTue o xuzHeHHoi ¢dopme. Ku3HeHHBIE
dbopMbl  pacTeHUil: JAepeBbs, KYCTApHHKH, KYCTApHUYKH, MHOTOJIETHUE TPaBBhI,
OJHOJETHUE TpaBbl. JKu3HEHHbIE QOPMBI JKUBOTHBIX: THUJIPOOMOHTHI, TE€OOMOHTHI,
a’poOuoHTHL. OCOOCHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Bumasl OHOTHUECKMX B3aUMOJCWUCTBUIA: KOHKYPEHIIUS,
XUITHUYECTBO, cuUMOM03 u ero ¢opmbl. [lapasutusm, Koomepanus, MyTyalu3M,
KOMMEHcan3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue B3anmoercTBUS
(rommueckue, (opuueckue, dabpuueckue). 3HauyeHHUE OMOTHUECKHX B3aUMOICHCTBUI
JUIsL  CYIIECTBOBAaHUS OPraHU3MOB B cpene oOutanus. [IpuHIMI KOHKYPEHTHOTO
VCKJTIOYCHHUSL.

JleMoOHCTpan MU

Tabmuuet u  cxembl: «OKkojorudeckue GakTopb», «CBETOBOM  CHEKTpPY,
«IKOJIOTUYECKUE TPYMNIbl KUBOTHBIX [0 OTHOIICHUIO K CBETY», «TemmoKpoBHBIE
JKUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE», «DU3HOJOTUYECKUE  aJamnTaluu
KUBOTHBIX», «Cpenbl OOuTaHUsI OPraHu3MOBY, «broornueckre puTMbDy, « Ku3HEeHHBIC
dbopMbI pacTeHui», «KuzHeHHbIe dbopMbI AKUBOTHBIX), «3JKocucrema
LIMPOKOJIMCTBEHHOTO  Jiecay, «DKOCUCTEMA XBOMHOro jeca», «llemu mnuTanusy,
«XunraudectBo», «Ilapasutuzmy, «Konkypennus», «Cumonosy», «KoMMmeHcamm3my.

O6opynoBanue: repdapuu pacTeHUH W KUBOTHBIX, TPHUCIIOCOOICHHBIX K BIHSHHUIO
pPa3JIMYHBIX DJKOJIOTHYECKUX (DAaKTOPOB, TrepOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX WU
TEHEBBIHOCITUBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBHIE W TEHEBBIHOCIWBBHIC
KOMHATHBIE pacTeHUs, TrepOapuu ¥ KOJUIEKIIUH TEIJIOMOOUBBIX, 3UMOCTOMKHX,
MOpPO30yCTOMYMBBIX pACTEHUM, 4Yyuyena MTUIl W 3BEpei, Trepbdapuu pacTeHui,
OTHOCSIIMXCA K TUrpoduram, kcepopuram, mMe3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX
IpynMn, KOJUISKIIMH XUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax, repoapuu M KOJUICKIIUU
pacTeHWii M S>KMBOTHBIX, OOJANAIOIIMX YepTaMU NPUCIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSAM YCJIOBUH JKM3HU, TepOapuu ¢ KOJUICKIIMM PACTEHUM U I>KHUBOTHBIX
Pa3JIMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMHM >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlabopaTopHas padota «BplsiBIieHHEe MPUCTOCOOJICHUI OPraHW3MOB K BIUSHUIO
CBETaY.

JlabopaTopHas padota «BplsiBIieHHE MPUCTOCOOJNIEHUI OPraHW3MOB K BIUSHUIO
TEMIIEPATYpPbI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTHU PACTCHUM U3 Pa3HBIX MECT
0oOUTaHUS.
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Tema 8. Ikos10rusi BUI0OB U MOIYJIS LU

DKOJIOTUYECKUE XapaKTEPUCTUKH momyisiiuu. [lomymsuus kak Ouojorudeckas
cucreMa. Poib HEOTHOPOIHOCTH cpenbl, (PU3NUECKUX OapbepoB M 0OCOOCHHOCTEH
ouonmornu BUJIOB B (OPMHUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHI.
OcHOBHBIE MOKa3aTeld MOMYJSLUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M IOJIOBast
CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUSL.

DKoyiorudeckas CTpykTrypa mnomyisiuuu. OleHKa YHCICHHOCTH TMOMYJISINH.
JAuHamuka nonymsanuu W €€ peryiasuus. DbHOTHYECKH NOTEeHIHWaNl MOIMYJISLUN.
MopenupoBaHue JIWHAMUKUA MNONyIsuuu. KpuBble pocTa YHMCICHHOCTH MOIMYJISIUU.
Kpussie BbikuBaHus. Perysius 4ucIeHHOCTH MONYJIALMM: posib (PAKTOPOB, 3aBUCSIIUX
Y HE 3aBUCALIUX OT IJIOTHOCTHU. DKOJIOTUYECKHUE CTpaTteruu BUa0B (I- u K-ctparerun).

[TonsiTe 06 3Koornueckoi Humie Buaa. MecrooOutanue. MHOroMmepHasi MOJIEIb
skosiorndyeckorn Humu  Jx.M. XartumHcoHa. Pa3Mmepsl AKOJOTMYECKOW  HUIIIM.
[loTenuumanpHas v peaqu30BaHHAs HUIIU.

Bun kak cuctema nomysisinuid. Apeansl BUJ0B. BUIbI U UX KU3HEHHBIE CTPATErUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS U MHTIpalMidi JKMBOTHBIX. buonormdyeckue WHBA3UHU
qy>KEPOJHBIX BUJIOB.

JleMoOHCTpan MU

[Toptpet: dx. . XaTunHCOH.

Tabmumpl W cXeMbl:  «ODKOJOTHYECKUE  XAPAKTEPUCTUKH  TOMYJISIIUI,
«IIpocTtpaHcTBeHHast CTpyKTypa nomyisuuu», «Bo3pacTHble mupamMuabl MOIMLYISLUNY,
«CKOpOCTh 3acesieHusI MOBEPXHOCTH 3€MIIM Pa3IMYHBIMU OpraHu3Mammu», «Mojaenb
skoJsiorndeckoit Hummm [x. M. XatanHcoHay.

OGopynoBanue: repdapun pacTeHUM, KOJJICKIINH JKUBOTHBIX.

Jla6opaTopHas padora «IIpucnocobeHus ceMsH paCTeHH K paCCEICHHUIOY.

Tema 9. Ikos10rus c0001IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CB3U MEX]ly OpraHu3MamMu
B OMOIICHO3E.

DkocucreMa kak oTkpeitas cuctema (A. JIx. Tencnu). OyHKIMOHANIBHBIE OJIOKU
OpraHW3MOB B OKOCHCTEME: MPOJYIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduueckue
ypoBHH. Tpoduyeckue nenu u cetu. AGuoTudeckrue 0JI0ku 3kocucTeM. [1ouBbI U MBI B
skocucteMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbBIE TIOKa3aTelIM 3KOCUCTEMBbI. buomacca um mpoaykuusi. DKOJOTHMUECKUE
MUPaMUJIbI Yicell, 0MOMACChl U SHEPTHH.

Junamuka  sxkocucmem. Kamacmpoguueckue nepecmpouixu. Daykmyayuu.
HampaBnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHble U
BTOPUYHBIC CYKIIECCUM W WX MPUYUHBL. AHTPOIOTCHHBIC BO3JCHCTBUS Ha CYKIIECCHUHU.
KnumakcHoe coobmiectBo. bruopasnooOpasue v mojgHOTa KPyroBOPOTa BEIIECTB — OCHOBA
YCTOWYMBOCTH COOOIIECTB.

[IpuposiHbIe 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IDKocucmemvl Mopeu U
oKeano8. dkocucmemvbl MyHOp, 1eCo8, cmeneti, NyCMulHb.

AHTpPONIOT€HHBIE JKOCHUCTEMBI. Arposkocuctema. ArporeHo3. Paznmuuus Mexay
AHTPOIOT€HHBIMU U IPUPOJHBIMU IKOCUCTEMAMH.
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VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocuctem. ['opoxackas ¢iopa u
dayna. CuHaHTpomnu3alus ropojackoi ¢ayHbl. buonormyeckoe u X034HCTBEHHOE
3HAYEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHHSI OCHOBHBIX B3aWMOJCHCTBUI OpPraHU3MOB B
sKocucTeMax. Ponb kackaounozo sghgexma u 6udo6-30ugpuxamopos (Kiouesvlx U008) 8
@yHxyuonuposanuu sxocucmem. llepeHOC SHEPrUM M BEIIECTB MEXAY CMEKHBIMU
DKOCHCTEMAMU. Y CTOWYHUBOCTh OPTraHU3MOB, MOMYJISLUUN M 3KOCHCTEM B YCIOBHUAX
€CTECTBEHHBIX M aHTPOTIOTCHHBIX BO3ACHCTBUI.

Mexanusmel 6030elicmeus 3a2psA3HEHULl PA3HLIX MUNO8 HA CYOOP2AHUIMEHHOM,
OpP2aHUZMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI02UUECKO20
HOpMUPOBAHUS ~ AHMPONO2EHHO20  o30elicmeus.  MeTomomoruss ~ MOHHUTOPWHTA
€CTECTBEHHBIX M aHTPOIIOTC€HHBIX 3KOCUCTEM.

JleMoHCTpan MU

IToptper: A. [Ix. Tencnn.

Tabnuner u cxeMbl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IUPOKOIMCTBEHHOTO
aeca», «JKocUCTeMa XBOWHOro necay, «DyHKIHMOHAIbHBIE TPYIIMBl OPraHU3MOB B
akocucteme», «KpyroBopor BemecTB B skocucteMe», «llemm muranus (macTOumiHas,
NETPUTHASA)», «IKOJOTHYECKash THpaMuAa dYHucel», «OKOJIOTHYEeCKas MHpaMuaa
Oouomaccel», «OJKojoruueckas mnupamuaa sSHeprum», «OOpa3zoBaHue 06o0J0TaY,
«IlepBuunas cykueccusi», «BoccraHoBienne mneca mocie TmoXkapay, «IKocucTeMa
o3epa», «ArpomeHo3», «KpyroBopoT BEmIECTB W MOTOK SHEPTUH B arpoIEeHO3e»,
«IIpumepsl ypOOIKOCHCTEMY.

O6opynoBanue: repOapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yyyena MNTUIl U
3Bepel, repOapuM KyJIbTYPHBIX M AWKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIENb
IKOCHUCTEMBI.

IIpakTuyeckasi padora «/3ydyeHue u onrcanre ypO0IKOCHCTEMB.

JlaGopaTtopnass paGora «l3ydyeHue pa3zHOOOpa3Usi MEIKHX MOYBEHHBIX
YJICHUCTOHOTUX B PAa3HBIX SKOCHCTEMaX).

IKcekypeusi «OKCKypcUsi B THUIHMYHBIN OuoreorneHo3 (B ayOpaBy, OepesHSK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IOKCKypeusi «DKCKypcHs B arpodKocucTeMy (Ha TIOJIe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rnodasbHas 3xocucTEMA

bruochepa — oOmemmanerapHas oOonouka 3eMiIM, TJI€ CYIIECTBYET WU
CyliecTBOBaja >Xu3Hb. Pa3ButHe mpeacraBieHuit o Ouocdepe B Tpymax 3. 3rocca.
Yuenue B. . Bepnajackoro o 6uochepe. O6mactu 6mocdepsr u e€ cocras. Kuoe
BEIIECTBO OMOC(EPHI U €T0 PYHKITHH.

3aKOHOMEpPHOCTU CyluecTBOBaHUS Ouocdepbl. OcobOeHHOCTH Ouocdepsl Kak
rimo0anbHON 3KocucTeMbl. JlmHaMudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsi
BEIIECTB U OMOTCOXMMHUYECKUE HUKIBI (yriepoaa, a3oTa). PUTMUYHOCTL SIBICHUN B
ouocdepe.

3onanbHOCTh Ouochepsnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHJpA,
XBOWHBIE Jieca, CMENIAHHBIE W ITUPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI, ITYCTBHIHH,
TPONHUYECKUE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIM M >KMBOTHBIA MUP OHOMOB

CYUIH.
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CtpykTypa u (pyHKIMS KHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO MOTEHIMala H
onocdepHbIX HYHKITHA.

JdeMoHCcTpanuun

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepst 3emnn», «KpyroBopor azora B MpUPOIE»,
«KpyroBopor yriepoga B npupone», «KpyroBopor kucimopoga B - mpupone»,
«Kpyrosopot Boabl B npuponae», «OcHOBHbIE OnoMBI cymny», «KinMarnyeckue nosica
3emnu», «TyHmapa», «Taiiray, «Cwmemanubii Jsecy, «lIIMpOKOIMCTBEHHBIN JIeCH,
«Crenby», «CaBanHa», «IlycTeiHsa», « Tponudeckuii gec.

OGopynoBanue: repdapun paCTeHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnroBek U OKpYy:Kaomas cpeaa

DKOJIOTUYECKUE KPU3HMCHl U WX MpUYMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3QyIIHOU cpenbl. OxpaHa Bo3ayxa. 3arpsa3HeHHre BOgHOU cpeabl. OXxpaHa
BOJHBIX pecypcoB. Paspymienune mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMATA.

AHTpPONIOTEHHOE BO3JEHCTBHE HA PACTUTEIbHBII W XKUBOTHbIM Mup. OxpaHa
pPacCTUTENBHOTO U KMBOTHOTO Mupa. OCHOBHbBIE IPUHIIMIIBI OXpaHbl Mpupoabl. KpacHbie
kHUru. Ocobo oxpansiemble npupognsie teppuropun (OOIIT). boranuueckue caabl u
300JIOTUYECKUE MTAPKHU.

OCHOBHbIE TIPUHIUIIBI yYCTOWYMBOIO pa3BUTHA YEJIOBEYECTBA U  IPUPOJIBIL.
PanmonanbHOe TPUPOAOIIOIB30BAaHME M COXpaHEHHE OMOJIOTHYECKOrOo pa3HOOOpas3us
3emnn. OO01mIKMe 3aKOHOMEPHOCTH TJIO0ANBHBIX YKOJOTUYECKUX KPU3HCOB. OCOOCHHOCTH
COBPEMEHHOI'0 KPU3UCa U €r0 BEPOATHBIE MTOCIIEICTBUSI.

Pa3BuTne METOI0B MOHHUTOPHHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemmnule uccnedoganus nepexooa K pecypcocbepezaioujeil U KOHKYPEHmMOoCnocoOHOl
sHepeemuke.  buonoeuuecxoe  pasnoobpasue u  6uopecypcvl.  HayuonanvHvie
ungopmayuoHusle cucmemvl, obecneyugaroujue 0OCMyn K UHGopmayuu no coCmosHUu0O
omoenvhbix U008 u sxocucmem. OCHOBbI dKOpeabUnUMaAyuU IKOCUCEM U CHOCOO08
b6opbbOBL ¢ OuoONnospedxcoenusmu. Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCTHEM.

JleMOHCTpan U

Tabmumpl U cxeMmbl: «3arpsi3HeHHE aTMocepbl», «3arpsi3HEHHE TUIPOCPEpPH,
«3arpszHeHre mnouBbl», «llapHukoBbiii 3dekr», «Ocodo oxpaHsemble NPUPOJIHBIE
TeppUTOpUN», «MOJeau yrnpaBisieMoro Mupa.

O6opynoBanue: (ororpaduu OXpaHsSEMbIX pPACTEHUH W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepannn, KpacHoil KHUTH perHoHa.

25



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO
BUOJIOI'A HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBaumBaeT TpeOOBaHUS K  pe3yiabTaTaM  OCBOCHUS
oOydJalImuUMHCS ~ TPOrpaMM  CpeAHero  obmiero  0o0pa3oBaHMs:  JTUYHOCTHBIE,
MeTanpeIMETHbIE U ITPEAMETHBIE.

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOECHMSI IMPOrpamMMbl O OHOJOTUHU
BBIJICJICHBI  CIIEYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOMIMMHUCS POCCUHUCKOMN
IPaKIaHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEIbHOCTU U
CaMOOIIPENIENIEHUIO, Haauuyue momusayuu K OOyYEHUIO OWOJIOTUH, YeleHanpasieHHoe
paseumue BHYTPEHHHX YOEXKIEHHUN JUYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX TpaAULUA pa3BUTUS OHUOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00YYaIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEM N1E€ATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAMHM, MPUCYIIUMH CHCTEME OHMOJOrHYecKoro oOpa3oBaHus,
Haiuyue NpagoCcoO3HAaAHUs IKOJIOTHUECKON KYIbTYpBI, CHOCOOHOCMU cmasums LETU U
CTPOUTH )KM3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl MO OHOJOTHUU JIOCTHTAIOTCS B
€IMHCTBE Y4eOHON U BOCITUTATENILHOM JAESITEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCUIICKMMH  COLMOKYJIbTYPHBIMU, HMCTOPUYECKUMH U J1YXOBHO-HPABCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOIIECTBE TMpaBUJIaMU M HOPMaMH IIOBEIEHUA U
CIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEHN MO3UINHU JIUYHOCTH, MATPUOTU3MA U yBaKEHUS K 3aKOHY U MPABOIOPSIKY,
YeJIOBEKY TpyZa U CTaplIieMy OKOJEHHUIO, B3aUMHOTO YBa)KE€HUs1, OEPEAKHOTO0 OTHOLLICHUS
K KyJbTYPHOMY HacCJIEAUI0 U TPaJuLHsIM MHOTOHAallMOHAJIBHOrO Haponaa Poccuiickoi
denepanyu, IPUPOAE U OKPYKAKOIIEH Cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS y4deOHOro mnpeamera «buomorus» IOMHKHBI
oTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMENH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpHUEHTALUH, TO3UTUBHBIX BHYTPEHHUX yO€XKIEHUH, COOTBETCTBYIOIUX TPATUIIMOHHBIM
LEHHOCTSM POCCHUMCKOro OOIIECTBA, pACHIMPEHUE JKU3HEHHOrO OMbITa M OMNbITa
NESTENbHOCTH B TPOLECCe peajn3allid OCHOBHBIX HaIlpaBiICHH BOCIUTATEIbHON
JESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHMA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULUU OOy4arolerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOr0 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX NpPaB U OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA H
MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKON JEATEIbHOCTU MPHU CO3JAHUU Yy4eOHBIX
NPOEKTOB, PEUICHUN Y4eOHBIX M TO3HABATEIbHBIX 3a7ay, BHIIOJHEHUH OMOIOTHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpEENsTh COOCTBEHHYIO MO3UIHUIO MO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM )XKM3HU U OOBICHATH €€
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YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTAMH U
COIMAILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MO3HABATEJIBHBIX M HMCCJIEA0BATEIbCKUX 3a7]a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB TPH 00CYKJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COCPKAHMS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOM ACATEIHLHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW T'PaKIaHCKOM WJISHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHHUSI K CBOEMY HapoJly, UYyBCTBa OTBETCTBEHHOCTU mepes PoauHoil, ropaoctu 3a
CBOM Kpail, cBOW PoawHy, CBOM S3BIK W KYJIbTYpy, IPONUIOE UM HACTOSIIEE
MHOTOHAllMOHAJILHOTO Hapojia Poccuuy;

IICHHOCTHOE OTHOIIICEHUE K MNPUPOJHOMY HACICIUI0 M MAMSTHHKAM MPUPOJBI,
nocTmkeHussM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPY/IC;

CITOCOOHOCTH OIIEHHMBATh BKJIQJ POCCHUHCKHX YYEHBIX B CTAHOBJIICHHUE W Pa3BUTHE
OWoJIOTHH, TIOHMMaHHUs 3HAa4eHUs OWOJOTMHM B TMO3HAHWU 3aKOHOB IPHUPOIBI, B KU3HHU
YeJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

uaeiHas yOexJAEHHOCTh, TOTOBHOCTb K CIyXeHHI0O H 3amure OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO TIOBEACHUS;

CITIOCOOHOCTh  OIGHMBATh CHUTYaIlMI0 H TPHUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LIEHHOCTEH CEMEWHOM >XKU3HU B COOTBETCTBUU C TPAIULIUAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAHUE SMOIMOHATILHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ [ICHHOCTH,

FOTOBHOCTh K CaMOBBIPDOXKEHHIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJIATH KaueCTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTaAHUS, (GOPMHUPOBAHUS KYJbTYPbl 310POBbS U
IMOIMOHAIBHOTO (JIATOMOJYYHSI:

MOHUMAaHHUE W peain3allyds 3J0pOBOTO M 0Oe30macHOro obpasa KU3HH (370pOBOE
MUTaHue, COOJIOJICHUE TUTHCHUYECKUX TMPAaBUI W HOPM, COAIAaHCHUPOBAHHBIM PEXKHUM
3aHATUN U OTABIXA, pEryisipHas (pu3nueckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHONIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U TICHXHYECKOMY
3J10POBBIO;

MOHUMAHHUE IIEHHOCTHU MPAaBWJI WHIWBHUAYAJTBHOTO W KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOACH;

OCO3HAHHME TIOCTEACTBHH W HENPUSATUS BPEIHBIX MPUBBIYEK (yIOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEHUS);

6) TPy10BOr0 BOCIIMTAHUS:

27



FOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH MACTEPCTBA, TPYAOIO0HE;

TOTOBHOCTb K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM W COLUAIBHOMN
HAIPABJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEILHO
BBIITOJIHATH TaKyIO EATEIBHOCTD;

UHTEpeC K pasIuyHbIM cdepaM MpodeccuoHaIbHON JEsTeIbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOP Oynyuiell mpodeccuu U peaan3oBbIBATH COOCTBEHHBIE
YKU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSXKEHUU
BCEH KM3HU;

7) 3KOJIOTHYEeCKOTr0 BOCIIUTAHHUSA:

HKOJIOTMUYECKH 11eJ1ecO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIIEHUE  YPOBHSA  OKOJIOTMYECKONW  KYJIbTYphl: NPUOOpETEeHHE  OIbITa
IUIAHUPOBAHUS MOCTYIIKOB M OLEHKM MX BO3MOJKHBIX IOCJIEICTBUHM UIsl OKPYKAOLIEH
Cpelbl;

0CO3HaHUE III00AJBFHOr0 XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTeH UX perieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpPUOOpEeTaeMble NpU HU3YyYEHUH OMOJIOTMHU 3HAHUA U
YMEHHS NPU PEIICHUU NPOOJIeM, CBA3AHHBIX C PAMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmroeHne mpaBUil OBEJCHUS B IPUPOJIE, HATIPABJICHHBIX HA COXPAaHEHNUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BUJIOB, 3KOCHCTEM, OHOChepHI);

AKTHUBHOE HEIPUATHE JCUCTBUM, NPUHOCAIIUX BPEA OKPYKAIOIMIEH NPUPOIHON
cpele, yYMEHHE NPOTHO3UPOBATh HEOJAronpusATHBIE SKOJIOTMYECKUE IOCIEICTBUS
IpeaIPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIIATh UX;

HaJU4ME€ PA3ZBUTOrO0 HKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTHYECKON KYJIbTYpHI,
ONBITA JESATEIBHOCTH HKOJIOTUYECKON HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B II03HABATEIbHOW, KOMMYHHMKAaTHBHOW WM COLIMAJIBHOW IMPAKTHKE, TOTOBHOCTH K
Y4aCTUIO B IPAKTUYECKOH ACATEIBHOCTH YKOJIOIrHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHUSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JMAaJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYyJIBTYphl Kak CpeacTBa
B3aMMOJICHCTBUS MEXAY JIFOAbMU U ITO3HAHUS MUPA;

NOHMMaHWe CHeHU(PHUKHA OHOJOTMM KaK HayKH, OCO3HaHUS €€ poiu B
(GOopMHPOBaHUM  PALMOHAIBHOIO HAYYHOTO  MBILIUICHHS, CO3JIaHUU  LEJIOCTHOTO
NpEe/CTaBIEHHUS 00 OKpYXKAIOIIeM MUpPE KaK O €MHCTBE IPHUPO/IbI, YeTIOBEKa U 00IIeCTBa,
B T[IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpodJieM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTUM [UIsl COBPEMEHHON IMBUIM3ALUU:
o0Oecrie4yeHrs] HOBOIO YypPOBHS pPa3BUTHUsS MEAMIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh PecypcHbIe MPOOJIEMBbI Pa3BUTHS UEIOBEUECTBA,
noucKa NyTel BbIXOJa U3 TJ00aJIbHBIX HKOJOTMUECKHX MpoljeM U olecreyeHus
nepexosa K YCTOMYMBOMY pPAa3BUTHIO, PALMOHAIBHOMY HCIIONIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (pOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKUX 3HAHMM B LENSAX MOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HayYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTu
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(YyHKIMOHATBHOW TPAaMOTHOCTH  OOy4arommxcs, (opMupyeMoil mpu HU3y4EeHUH
OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB TMO3HAHMS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydYaeMble 3HAHHS IS aHAINW3a U OOBSICHEHHS
SBJICHUH OKpY)KAIOLIET0O MHUpAa M IMPOUCXOJAIUX B HEM H3MEHEHUH, YMEHHE eNaTh
00OCHOBaHHBIE 3aKIIOUEHHs] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCS JAaHHBIX C
IEJIBIO TTOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIB30BATh OMOJIIOTHYECKUE 3HAHUS TSl peIICHUS
npo0IeM B peasbHBIX KU3HEHHBIX CUTYAIHAX;

OCO3HAHWE [EHHOCTM HAYYHOH [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO U UCCIIEA0BATENbCKYIO ACITEILHOCTh HHAUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO M caMO0OOpa30BaHUIO,
K aKTHBHOMY TIOJIYYSHHIO HOBBIX 3HAHUHU MO OMOJIOTHU B COOTBETCTBUH C KU3HECHHBIMU
HOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeamMeTHble  pe3ylbTaThl OCBOEHHsA YydyeOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3HAYWMble i1 (OPMHUPOBAHHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCIUILTUHAPHBIE  (MEXMpEeIMETHbIe) OOIeHayuYHble TOHATHS, OTpPaXKAIOIINe
[EJIOCTHOCTh HAYYHOUM KapTHUHBI MUpa U CHEU(PUKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECCTBO, DHEPIus, SBJICHHE, MPOIECC, CUCTEMa, HAyUHBIN
dbakT, NOPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JPYTHe); YHUBEpCAIbHbIE yUeOHbIE AeHCTBUS

(To3HaBaTeIbHEIE, KOMMYHHUKATHBHBIC, pEryJIsSATUBHBIC), o0ecIieynBaroIe
dopmupoBaHre  (GYHKIMOHAILHOW TPaMOTHOCTH W  COLMAJIbHOH  KOMIICTCHIIUU
00yJaromuxcs; CIIOCOOHOCTH oOydJaromuxcs HCITOJTh30BaTh OCBOCHHBIC

MEXIUCIUIITMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSI W YHHUBEpPCalbHBIE Y4YeOHbIC
JICUCTBYS B TIO3HABATEILHON U COLIMAIBHOM MTPAKTHUKE.

B pesynbrare n3ydeHus OMOJIOTMH Ha YPOBHE CpEIHEro 0oO0IIero oopa3oBaHUs y
oOydaromerocst OyayT chopMHUpOBaHBI TMO3HABATENIbHBIE YHHBEPCAIbHBIC Y4YeOHbBIC
JEUCTBUSI, KOMMYHUKATHUBHBIE YHUBEpCAJbHbIE Yy4eOHbBIE JEHCTBHS, PETYJISITUBHBIE
YHUBEpPCaJIbHbIE Y4eOHbIE IEUCTBHSI, COBMECTHAs JESTEIbHOCTb.

MeranpenMeTHbie  pe3yJdbTaThl OCBOEHHUS MPOTPAMMBI  CPETHEro  OOIIero
o0pa3oBaHus JOHKHBI OTPAXKATh:

OBiaeHne yHUBepCAJIbHBIMHI Y4eOHBIMH MTO3HABATEIbHBIMU AeHCTBUSIMU:

1) 6a30BbIe JJOTHYECKHUE TIEHCTBHUS:

CaMOCTOSITENHHO (HOPMYITUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN MPHUEMBI JOTHYECKOTO MBILIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMsI, Kaccu(uKanuu, 0000IIeHN), PACKPBIBATh CMBICI OMOIOTHUYECKHIX
MOHATUN (BBIACHATh MX XapaKTepHble MPU3HAKW, YCTAHABIMBATh CBSI3U C JAPYTHUMH
MOHATHUSIMHU);

OTIPENIETISATh IENIH ACATEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPHUH UX JOCTHKCHHUS,
COOTHOCHUTD PE3YJbTAThI ACSITEIHLHOCTH C MOCTABICHHBIMHU LICJISIMU;
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UCTIOJIH30BATh OMOJIOTHYECKUE TIOHATHS 7151 OOBSICHEHUS (DAaKTOB M SBJICHUH KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUUECKHE PAacCyX ACHUs (MHIYKTHUBHBIE, JEAYKTUBHbBIE, IO aHAJIOTHUN),
BBISBIIAT 3aKOHOMEPHOCTHM UM INPOTUBOpPEYUS B PACCMATPUBAECMBIX  SIBJICHUSAX,
dbopMynUpOBaTh BBIBOJIbI U 3aKITIOYCHHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpPEICTBA IJsi MPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO POjia, BHIABICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IIJIaH pelIeHUs MNpoOJeMbl C Y4ETOM aHalu3a HMMEIOIINXCA
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B JIESITECIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUI AESITENBHOCTH;

KOOPJMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBHUSIX pEaTbHOr0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIIE0BATENbCKHIE NeliCTBUS:

BJIa/IETh HABbIKAMU Y4€OHO-MCCIIENOBATENbCKOM M NPOEKTHON JeATEIbHOCTH,
HaBbIKaMU pa3pelieHus NpodeM, CHIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PpEILICHUsI MPAaKTUUECKUX 3a/ad, MPUMEHEHHUIO Pa3IMYHbIX METOIO0B
MO3HAHUS;

WCITOJIB30BATh Pa3JIUYHbIE BUJBI JEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHUSA, €TO
MHTEpIIpETAINH, PeoOPa30BaHUI0 U MPUMEHEHHUIO B YUCOHBIX CUTYAIUsAX, B TOM YHCIIE
IIPU CO3/ITAaHUU YUEOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpPOBaTh HAYYHBIM THUIl MBIIUICHUS, BIAJIETh HAyYHOH TEPMHHOJIOTHEH,
KJIFOUE€BBIMH MOHSITUSIMU U METOJAMU;

CTaBUTh M  (QOpPMYJIHpPOBaTH COOCTBEHHBIE 3aJauyd B  00Opa30BaTEIbHOU
JEATENIbHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyalIM3UPOBAThH 33J1a4y, BbIIBUTaTh
TUIOTE3Y €€ pelIeHMs, HAXOAUTh apryMEHTHI JUIsl 10Ka3aTelIbCTBA CBOMX YTBEP)KJIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHAJIM3HUPOBATH ITOJYYEHHBIE B XOJE PELICHUs 3aJaud PE3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSAX;

JTaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITH LIE€JICHAIIPABICHHBINA MTOUCK MEPEHOCA CPEJCTB U CIIOCOOOB JIEHCTBUS
B MpoeCCUOHATBHYIO CpPEy;

yMETh TIEPEHOCUTh 3HAHHUS B IIO3HABATEIBHYI0 M MPAKTHUYECKYIO0 OO0JIACTH
KU3HEACATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBbIE U/IEH, MpeJiaraTh OPUTHHAIIbHBIE TIOJIXO/IbI M PEIlIeHHUs, CTABUTh
npoOJIeMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIEC PEILICHHS.

3) pabora ¢ uH(popManmei:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HHPOpManuu (TeKCTe Y4eOHOTO
nocoOus, Hay4HO-TIOMYJISIPHOM JUTEpaTrype, OMOIOTHYECKUX CIOBAPSAX M CIIPABOYHMKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHamu3upoBaTh MHPOPMAIIUIO PA3TUIHBIX
BUJIOB U (opM mpencTaBieHUs, KPUTUYECKHM OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNUBOCTB;
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(dbopMyIHpPOBaTH 3aMPOCHl U MMPUMEHATH PAa3TUYHbIE METOBI MPHU MOMCKE U 0TOOpPE
ouonoruueckoi nHpopmau, HeoOX0AMMOMN IS BBITTOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HMCHOJB30BaHHUA  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEpPUIEHCTBOBATh KYJbTYpPY AKTUBHOI'O HCIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEIHHO BBHIOMPATh ONTUMANBHYIO (DOPMY MpECTaBICHHS OUOIOTHYEeCKON
uH(popManuu (Cxemsl, TpauKH, JTUarpaMMbl, TaOJIHIIbl, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEJICTBA MpPH paboTe ¢ OMOIOTHYECKOM
uH(poOpManMel: TPUMEHATh XUMUYECKHEe, (PU3NYECKMEe M MaTeMaTU4YecKue 3HAKU U
CHUMBOIJIBI, PopMyIIbl, a00peBUATypy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPEOOPa30BHIBATH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATTISITHOCTH;

BJIa/IETh HABBIKAMH PACIO3HABaHUS M 3aIlIUTHl MHPOpMAMU, UHPOPMAIMOHHON
0€30MMacCHOCTH JINYHOCTH.

OBiajgeHne yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eCTBUSIMU:

1) oOmeHue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCceX cepax *KU3HU, aKTHBHO Y4acCTBOBATh B
JMaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKJ1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBINOJHEHUS MpeagaraéMom 3aJadyu, YYUThIBaTh
HUHTEPECHI M COTJIACOBAHHOCTb MO3UIIUN JPYTHX YUaCTHUKOB JTUAJIOTa WU JUCKYCCHH);

pacmo3HaBaTh  HeBepOalbHBIE CpEACTBAa  OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUHd, YMETh
CMST4aTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOAMH OOIIEHHS W B3aUMOJCHCTBUS, TOHHUMATh
HaMEpEeHMs JPYruX JIOAEH, MpOsBIATh YBAaXXUTEIbHOE OTHOILIEHHWE K COOECEIHHMKY U B
KOppEeKTHOH (hopme (HopMyIUpOBATh CBOM BO3PAXKECHHUS,

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh M MCII0JIb30BaTh MPEUMYIECTBA KOMAHHON U MHANBUYaIbHON PabOTHI
IpU pelieHn: OUOJIOTMYeCcKON MPpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MMPUMEHEHUS
IrpyNIoBbIX (GOPM B3aUMOJICHCTBUS MPU PELICHUU YUeOHOH 3a1auH;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JI€UCTBUM C YUETOM OOIKMX MHTEPECOB
Y BO3MO>KHOCTEHN Ka)J10r0 WIEHA KOJUIEKTHBA;

IPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUS TIO €€ TOCTUKEHUIO: COCTABIISATH IJIaH JICHCTBUM, paCpEesaTh POJIU C YYETOM
MHEHHMH Y4aCTHHKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAueCTBO CBOETO BKJAJa M KaXKIOr0 YYaCTHHKAa KOMAaHIbl B OOIIUIT
Pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSM;

npeajaratb  HOBbIE  IPOEKTHI, OICHUBAaTh WJAEHM C TMO3ULUUA  HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEAECHUE B PA3JIMYHBIX CUTYyaIHSX,
NPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh HMHUIIMATUBHBIM.

OBiajeHne YHUBEPCAJbHBIMH PeryJIATHBHBIMM 1€ CTBUAMM:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISABICHUS MPOOJEM U UX PEIICHUS B
YKU3HEHHBIX U YyU€OHBIX CUTYalLUsX;
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BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBBIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JCHCTBUAX MU MOCTYIIKAX 10 OTHOLIEHUIO K XKUBOU NMPUPOJIE, CBOEMY 340POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO ~ OCYILECTBIIATh  ITO3HABATEIBHYIO  JIESTEIBHOCTD, BBIABIIATH
npoOaemMsbl, CTaBUTb M (OPMYIUPOBaTh COOCTBEHHbIE 3a7auyd B 00pa3oBaTEIbHOU
JEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTEHHH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4e€OHOTO NMPEAMETA Ha OCHOBE JIMYHBIX NPEANOYTEHU;

JieNaTh OCO3HAHHBIM BBIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelIeHuE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON IPYIUIUU B PA3HBIX
o0nacTsAX 3HaHUM, NOCTOSHHO MOBBIIIATH CBOW OOpPa30BaTENbHBIM U KyJIbTYpHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEIAM;

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(dIeKCHMH KaK OCO3HAHUS COBEpPIIAeMbIX
JIEMCTBUM M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB MU OCHOBAHWM, MCIOJI30BATh
npuéMbl pedIieKCUn AJIs OLIEHKU CUTYaIlH, BIOOpa BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI W apryMEHTbl JPYTHX @pPU AHAIN3E PE3YJIBTATOB
NEATEIbHOCTH;

3) npuHsATHE CeOs M IPYTrUX:

OpUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHTbl JpPYyTHX @pPU AHAIW3E PE3YJIbTATOB
NeATEIIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO IPYIUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3HUIMH JIPYroro 4yeaoBeKa.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yIbTaThl OCBOCHMSI COJiepkKaHMsl ydeOHoro npeamera «bruomorns»
Ha YIIyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha oOecreueHue MpoPUIBLHOTO OO0yUYEeHHS
oOyuaromuxcsi 6uonoruud. OHU BKIIOYAIOT: crHelUpUUecKue A OMOJOTUU HAay4HbIE
3HAHUS, YMEHHMs U CHocoObl JCHCTBMM 1O OCBOEHHUIO, MHTEpHIpETaluu U
npeoOpa3oBaHMUI0 3HAHWM, BUABI JAEATEIBHOCTH IO TOJYYEHHUIO HOBBIX 3HAHMHA U HMX
NPUMEHEHHUIO B Pa3jMYHBIX YYEOHBIX, & TaK)K€ B pPEaJbHBIX KUIHCHHBIX CHUTYAIHSIX.
[IpenmeTHbIE pe3ynbTaThl IPEACTABICHBI IO TOJaM H3yUYCHHS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B TO3HAHWUU 3aKOHOB
OpUPOJBl M PEIICHUH MpoOJieM paIoOHAIBHOTO MPHUPOAOIOIL30BaHMS, O BKJIAJAE
POCCHICKUX U 3apyOeKHbIX YUEHBIX B pa3BUTHE OMOJIOTUH;

32



BIIQJICHUE  CHUCTEMOM  OWOJOTMYECKMX  3HAHMM,  KOTOpas  BKIJIIOYAET:
OCHOBOIOJIAraroniye OMOI0OruH4eckue TePMUHBI U MOHATHS (KU3HB, KJIETKAa, OPraHH3M,
MeTab0IM3M, TOMEOCTa3, CaMOPEryJSIUs, CaMOBOCIPOU3BENECHUE, HACIEACTBEHHOCTb,
W3MEHUYMBOCTh, POCT W pa3BUTUE), Ouojornueckue Teopun (KieroyHass Teopus 1.
[lIganna, M. IlIneknena, P. BupxoBa, XpomMocOMHasi T€OpUsi HACIEICTBEHHOCTH T.
Moprana), yuenus (H. M. BaBunmoBa — o meHTpax MHOTOoOpa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX pAacCTE€HHi), 3aKOoHBI (eAMHOOOpa3us IOTOMKOB TEPBOrO IOKOJICHHUS,
pacuieryieHusi, 4HMCTOThl TraMeT, He3aBUCMMOro HacienoBanus [. Menngens,
rOMOJIOTHUECKHX PAJIOB B HacieAcTBeHHON u3MeHunBocTr H. V. BaBunoBa), mpUHIIMITBI
(KOMIIIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHM METOJIaMH HAaYYHOTO TO3HAHUS, HCIOIb3YEMbIX B
OMOJIOTMYECKUX MCCIIEIOBAaHUSAX KUBBIX O0OBEKTOB (OMKCaHUE, U3MEPEHHE, HAOTI0ICHHE,
AKCIIEPUMEHT);

YMEHHUE BBIJECIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB, B TOM YHUCJIE OaKTEpHIid,
rpuboOB, pacTeHUM, KUBOTHBIX M YEIOBEKa, CTPOCHUS OPraHOB U CHUCTEM OPraHoB
pacTeHMi, >KMBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH, IMPOTEKAIOUINX B
OpraHu3Max pPACTEHHUH, >KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX IPOIecCCOB: OOMEHa
BemiecTB  (MeTabonu3M), TMpeBpallieHus JHEPruM, OpoXKeHHUs, aBTOTPOHOTO U
reTepoTpopHOr0 THUMOB MUTAHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHUTO3a, MeHo3a,
ramMeToreHe3a, AMOpUOreHe3a, MOCTAIMOPHUOHAIBHOTO  Pa3BUTHUSA, PA3MHOKEHUS,
WHAUBUAYaJIbHOTO pa3BUTUS oOpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TEHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOPa;

YMEHHE YyCTaHABIMBAaTh B3aUMOCBS3M MEXKAY OpPraHOMJaMH KIETKH H UX
(GYHKIUSAMU, CTPOSHUEM KIIETOK Pa3HbIX TKaHEW M WX (DYHKIHMSIMH, MEXKIY OPTaHAMH H
CHUCTEMaMHU OPraHOB y PACTCHUMN, XUBOTHBIX M UYEJIOBEKa W WX (QYHKIUSMHU, MEXKIY
CHUCTEMaMHU OpPraHOB M WX (QYHKIMSAMHU, MEXKAYy dTarmamMud OOMEHa BeIleCTB, dTanmamMu
KJIETOYHOTO IHMKJIa M >KU3HEHHBIX IIMKIOB OPraHW3MOB, dSTalnamMu SMOPHOHAIBHOTO
pa3BUTHUSA, TCHOTUTIOM B (PEHOTUTIOM, PEHOTUTIOM U (PaKTOpaMu Cpelibl OOUTaAHMUS;

YMEHHUE BBISIBISITH OTIUYUTEIBHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEIIOBEKA;

YMEHHE  HUCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThl,  OHOJIOTMYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJIS JIOKa3aTelIbCTBAa POJCTBA OPTraHU3MOB DPAa3HBIX
CUCTEMATHUYECKHUX TPYIII;

yMEHHE peliaTh OWOJOTUYECKHE 3a7adyM, BBISBISATh MPUUYUHHO-CIICICTBEHHbBIC
CBSI3M MEXJY HCCIEIyeMbIMU OWOJIIOTMUECKHMH TpOIleCCaMU M SIBICHUSIMHU, JeNaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJYyYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOIHATH JIa0OpaTOPHbIE U MpaKTUYecKue paboThl, COOMI0IaTh IPaBUIIa
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

yYMEHHE BBIIBUTATh THIIOTE3bI, MTPOBEPSATHh X IKCIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynupyst 1IeNTb UCCIICIOBaHUS, aHAIM3UPOBATh MOJTYYEHHBIC PE3yibTaThl U JIENaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTb B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe mo Ouonoruu,
AKOJIOTHH U MEJTUITMHE, TIPOBOJAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX 00IIECTB, U MyOIMYHO
MPEACTABIATH MOJTYYEHHBIE PE3YIbTaThl HA YICHUYCCKUX KOH(PEPECHITUAX;
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YMEHHUE OLIEHHWBATH 3TUYECKUE ACHEKTHl COBPEMEHHBIX HCCIENOBAHMUA B 00JacTh
Ouosorun M MeAMLUMHBI  (KIOHUPOBAaHUE, HCKYCCTBEHHOE  OILIOJOTBOPEHHE,
HAIPaBJIIEHHOE U3MEHEHUE T€HOMA U CO3/IaHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccuoHanbHON
NEeSTeIbHOCTH B 00JacTH OWMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO  XO3MCTBA, IMHUIIEBOM MPOMBIIUIEHHOCTH, YINIYOJsATh IO3HABaTEIbHBIN
MHTEPEC, HANpaBJICHHbII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH mpodeccuu u
NpOJOJDKEHNEe  OMoJorMdyeckoro  oOpa3oBaHMs B OpraHU3alUsX  CPEIHEro
po¢e€CCHOHAIBHOTO U BBICILIET0 00pa30BaHUsl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBl MHpa, B
NO3HAHUU 3aKOHOB MNPUPOJBI M PEIIEHUH SKOJIOTMYECKHX MpOOJIEeM YelOBEYecTBa, a
TaKXe B PEIIEHUU BOIPOCOB PALMOHAIBHOIO MPUPOAONOIL30BaHMs, 1 B (OPMHUPOBAHUN
IIEHHOCTHOTO OTHOUIEHHs K TNPHUPOjJE, OOLIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CUCTEMOM OHOJIOTMUECKMX 3HAHMW, KOTOpas BKIIOYAeT
olpesieJIeHHs U MOHUMaHUe CYITHOCTH OCHOBOIIOJATraloIUX OMOJIOTHYECKUX TEPMUHOB U
NOHATUH (BUJ, SKOCHCcTEMA, buocdepa), Onosiorndeckre Teopur (IBOJIIOLUOHHAS TEOPUS
Y. JlapBuHa, cuHTeTHYeCKas Teopust sBosonun), yueHus (A. H. CeBepuoBa — 0 myTsx u
HanpasjieHusax sBoionuu, B.M. Bepuaackoro — o Ouocdepe), 3akoHbl (F€HETUYECKOTO
paBHoBecus JIx. Xapau u B. BaiinOepra, 3apossieBoro cxoactsa K. M. bapa), npaBuia
(muanmyMa 1O. JInOuxa, 3KOJIOrMUECKOW NHpaMUIbl 3HEPIHM), TUIOTE3bl (FHUIOTE3a
«vupa PHK» V. I'unbepra);

YMEHHME BJIAJIETh OCHOBHBIMU METOJAMHU HAy4YHOIO MO3HAHMSI, UCIIOJIb3YEMBIMU B
OMOJIOTHYECKUX UCCIEIOBAHUSAX KUBBIX O0OBEKTOB M SKOCUCTEM (OMHCaHHUE, U3MEPEHHUE,
HaOJItO/IeHNEe, HKCIEPUMEHT), CHOCOO0aMU BBISBICHUS M OLEHKH aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJIE;

YMEHHUE BBIACIATH CYIIECTBEHHbIC IPU3HAKHU: BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U
ouocdepsl, CTaOMIN3UPYIOLIETO, ABIXKYIIETO U Pa3pblBAIOIIETO €CTECTBEHHOIO 0TOOpa,
AJUIONAaTPUYECKOTO UM CHUMMATPUYECKOTO BHUJI000pAa30BaHUS, BIUSHUS JBIKYIIUX CHII
IBOJIOLMM Ha TEeHO(QOHJ NOMYJSALUU, TNPUCIOCOOICHHOCTH OpPraHU3MOB K Cpele
oOuTaHMs, 4YepelOBaHUS HAIPABICHUN SBONIOIMM, KPYrOBOpPOTa BELIECTB M MOTOKA
SHEPrUM B IKOCHCTEMAX;

YMEHHME yCTAHABIIMBATh B3aUMOCBSA3U MEXAY MPOLIECCAMH 3BOJIIOLNH, IBUKYILIUMHA
CHJIaMU aHTPOINOreHe3a, KOMIOHEHTAMH Pa3JIMYHBIX YKOCUCTEM U NMPUCTIOCOOICHUIMHU K
HUM OpPraHU3MOB;

YMEHHE BBISBISATh OTIMUUTENbHBIC PU3HAKU KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh
BUJOB K cpele OOMTaHHsA, a0MOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOLIECTBAX, AHTPOIOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaxX
CBOEH MECTHOCTH;

YMEHHE  HCIOJB30BaTh  COOTBETCTBYIOUIME  apryMEHTHI,  OHOJOrMYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJI1 JOKa3aTelbCTBAa PpOJCTBA OPraHU3MOB DPA3HBIX
CUCTEMAaTHYECKUX TPYMI, B3aMMOCBS3M OPraHW3MOB W cpeibl OOUTaHUS, €IUHCTBA
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YeJI0OBEUECKUX Pac, HEOOXOAMMOCTH COXPaHEHUSI MHOTOOOpa3Hs BUAOB U SKOCUCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOIBI M YEIIOBEYECTBA;

YMEHHE pemaTh OWOJOTUYECKHE 3aJadud, BBIBIATH NPUYUHHO-CIIEACTBEHHBIC
CBSI3M MEXIY HCCIEAYEeMBIMH OHMOJIOTHUYECKUMH TPOLECCAaMU W SBICHUSMH, J€JIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUCHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOJHATH J1a00paTOpPHBIC U MPaKTUYECKUe paboThI, COOMI0IATh MpaBHiIa
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh THIOTE3bI, MPOBEPATh WX IKCIEPUMEHTAIBLHBIMHA CPEICTBAMH,
bopMyIHpysl TIeNIb UCCIICOBAHUS, aHAIM3UPOBATH TOJYYCHHBIC PE3YJIbTaThl U JENIaTh
BBIBO/JIBI;

YyMEHHE Yy4yacTBOBaTh B Yy4eOHO-UCCIEIOBATEIbCKOW paboTe 1o OuOJIOTHH,
9KOJIOTUH M MEJMIIMHE, IPOBOIUMON Ha 0a3€ NIKOJbHBIX HAYYHBIX OOIIECTB, U MTYOINIHO
NPEICTABIIATH TOJTYYCHHBIC PE3YJIbTaThl HA YICHUYCCKHX KOHPEPEHITUIX;

YMEHHE OIICHHBATHh TUIOTE3bl W TEOPUH O MPOHMCXOXKIACHUU YXU3HHU, YEJIOBEKa U
YeJIOBCUSCKUX pac, O TMPUYMHAX, TMOCICJACTBUSIX MW CIOCO0aX MpeIoTBpaIICHUS
rJI00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIM BbIOOp Oynymeid mnpodeccuoHanbHON
NEeSITETPHOCTH B 0O0JIaCTH OWOJIOTHH, SKOJOTHH, TPUPOAOIOIB30BAHUS, MEIUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUHU, CEILCKOTO  XO3SIMCTBA, IMUIIECBOMN
NPOMBIIINICHHOCTH, ~ YIIyOJsITh  [MO3HABATCNIbHBIM  WHTEPEC, HANpPaBJICHHBIA  Ha
OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOAOIKEHHE OMOIOTHYECKOTO
00pa30BaHuUs B OPTaHU3AINHUAX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIIETO 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuyecTBO 4acoB

Ne
HaumeHoBaHue pa3iesioB U TeM KoHTpoJib- dueKkTpoHHbIe (LM (POBbLIE)
n/n IpakTuyeckue
nporpamMmsal Bcero HbIE o0pa3oBaTe/bHbIC PeCypChl
padoThbI
padoThI
1 BHOMOMA KaK HAva 1 http://school-collection.edu.ru
Ve https://resh.edu.ru
5 JCUBLIE CHOTEMLL 1 X H3VICHIe 2 http://school-collection.edu.ru
yi https://resh.edu.ru
3 buonorus kieTku 2 0.5 http://school-collection.edu.ru
4 XUMHUYECKas OpraHU3anus KJICTKH 10 1 https://resh.edu.ru
5 CrtpoeHre U QYHKIIUH KIICTKU 8 2 https://globallab.org/ru
6 OOMeH BEIeCTs 1 NPCBPAICHUE SHEPTHH B 9 1 http://school-collection.edu.ru
KIICTKE
7 H..a CAIICTBEHHAs HHGOPMAIIH 1 pealu3aIiA 9 0.5 http://school-collection.edu.ru
e€ B KIIETKe
8 Ku3HEHHBIH UK KIETKH 6 1 http://school-collection.edu.ru
9 CrpoeHre U QYHKIIUH OPTraHU3MOB 17 1.5 https://globallab.org/ru
10 Pa3MHOXeHHE U pa3BUTHE OPTraHU3MOB 8 1.5 https://globallab.org/ru
11 I'eHeTHKa — HayKa O HACJICICTBCHHOCTH U 5 05 https://resh.edu.ru
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICACTBEHHOCTH 10 1 https://globallab.org/ru
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 https://globallab.org/ru
14 ['eneTrka yemoBeka 3 0.5 https://resh.edu.ru
15 Cenekuust OpraHu3MOB 4 1 https://globallab.org/ru
http://school-collection.edu.ru
16 BroTexHOIOrus 1 CHHTETHYCSCKAsT OMOJIOTUS 4 .
https://resh.edu.ru
17 PesepBHoe Bpemst 1 https://edu.skysmart.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
pa6oTnI padoThI pecypen
1 3apoxIeHUE U PA3BUTHE SBOJIOIIMOHHBIX 4 http://school-
npeACTaBIeHN B OHOIOTHH collection.edu.ru
2 MHUKPO3IBOJIIONHS M €€ Pe3yJIbTaThl 14 2 https://globallab.org/ru
3 Makpo3BOJIIOIHS U €€ Pe3yJIbTaThl 6 https://resh.edu.ru
4 Hponcxoicnenne u passuTHE KH3HH Ha 15 1.5 https://globallab.org/ru
3emie
5 [TporcxoxkIeHNE YeIOBEKa — aHTPOIIOTCHE3 10 1 https://globallab.org/ru
DKOJIOTHsI — HayKa O B3aHMOOTHOIICHHUSIX
6 OpPraHU3MOB M HAJIOPTraHU3MEHHBIX CHCTEM 3 0.5 https://resh.edu.ru
C OKpY2Karolleu cpenou
7 OpraHu3Mmebl B cpeia OOUTaHHSI 9 1.5 https://globallab.org/ru
8 DKOJIOTHS BUIOB U MOMYJISIIUI 9 0.5 https://globallab.org/ru
9 DKos0rus coodIIecTB. DKOJIOTHYECKHE 12 05 https://globallab.org/ru
CHCTEMBI
10 buocdepa — rimobdanbHas sxocucrema 6 http://S_ChOOI-
collection.edu.ru
11 YesnoBek U OKpyXkarolas cpesia 6 https://resh.edu.ru
12 PesepBHOE Bpemst 8 https://edu.skysmart.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5
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HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne Hara
T Tema ypoka Beero Kontpoas- | [IpakTtuyeckue H3ydenus 0P
Hble pa0doThl | padoTHI
1 WTB. bruonorus Kak KOMILUICKCHAs HayKa U Kak 1 http://school-
94aCTh COBPEMEHHOT0 00IIIeCTBa collection.edu.ru
2 JKuBble crcTeMBbI M UX CBOICTBA 1 https://resh.edu.ru
3 YpoBHEBast OpraHU3aIs )KHUBBIX CHCTEM 1 https://foxford.ru
4 Knerounas Teopus 1 https://resh.edu.ru
Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas padora «3ydyenue
5 METO/IOB KICTOSHOH OHonOrun 1 0.5 https://globallab.org/ru
(xpomatorpadus, anexrpodopes,
nuddepeHIraTbHOE IEHTPU(PYTHpOBAHUE,
IT1IP)»
6 XUMHUECKUI COCTaB KICTKH 1 https://resh.edu.ru
7 MuHepaibHbIE BEIIECTBA KIIETKU 1 http://S_ChOOI-
collection.edu.ru
8 benku. JlaGoparopnas padota <<O6Hapy>KeHvHe 1 05 https://globallab.org/ru
OEIKOB C MOMOIIIbIO KAYeCTBEHHBIX PEAKITHII
. http://school-
9 CsoiicTBa, knaccuduxanys 1 GyHKIUN OETKOB 1 collection.edu.ru
10 YrneBoasl 1 https://resh.edu.ru
11 ) (— 1 http://s_chool-
collection.edu.ru
JHK u PHK. JlabopaTtopHas pabora
12 «HccnenoBanue HYKIEHHOBBIX KUCIIOT, 1 05 https://globallab.org/ru

BBIJICJICHHBIX M3 KJICTOK pPa3JINYHbIX
OpPraHnu3MOB»
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Crpoenue u pynkiuu ATO. Jlpyrue

13 HYKHGO3HHTqu)OC(baTBI (HT@) https://rGSh.Edu.ru

14 CekBenuponanue JJHK. MeToib1 reHOMUKH, http://school-
TPAHCKPUIITOMHKH, TPOTEOMHUKHI collection.edu.ru

15 MeTo/1pl CTPYKTYPHOM OHOJIOTHH https://resh.edu.ru

16 Tunsr knetok. [IpokaproTnveckas KieTka http://s.ChOOI_

collection.edu.ru
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [paktrueckas padbota «3yueHue cBOMCTB 0.5 https://globallab.org/ru
KJICTOYHOH MeMOpaHbI»

18 IToBepXHOCTHBII ammapar KJICTKH https://resh.edu.ru
OHOMEMOpPaHHBIE OPraHOW/IbI KIICTKH.

19 [Mpaktrueckas padbota «/3yueHne IBUKECHHSI 0.5 https://globallab.org/ru
[UTOIJIA3MbI B PACTHTEIILHBIX KIETKAX)

MuTtoxoHpuH, iacTuasl. JlabopaTopHas

20 pabota «/ccienoBanue mia3Mosm3a u 0.5 https://globallab.org/ru
JETUTIA3MOJTH3a B PACTHTENLHBIX KICTKAX)

21 HemeMOpaHHBIC OpraHOU/ bl KIICTKH https://resh.edu.ru

22 Ctpoenue 1 QyHKIIMH sipa https://resh.edu.ru
CpaBHHTETBHAS XaPAKTEPUCTHKA KIIETOK

23 aykapuot. JlabopaTopHas padora «3yueHue 0.5 https://globallab.org/ru
CTPOCHHS KJIIETOK PAa3JIMYHBIX OPTaHU3MOB)

ACCHUMUIISIIMS U TUCCUMMJISIINS.

24 JIaGoparopHas pabota «/3yuenue http://school-
KaTAJTITUYECKOW aKTUBHOCTH (DepMEHTOB (Ha collection.edu.ru
pUMepe aMIJIa3bl MK KaTalasbl)y
DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas

25 pabota «M3yueHue GpepMEeHTaTUBHOTO 0.5 https://globallab.org/ru

pacIiericH st MEPOKCHIa BOI0PO/Ia B
paCTI/ITCHBHBIX N )KUBOTHBIX KJICTKaX»
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http://school-

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI .
collection.edu.ru
27 ABTOTpO(dHBII THIT 0OMEHA BEIECTB https://resh.edu.ru
28 doTocuHTE3 https://resh.edu.ru
Xemocunres. JJaboparopras pabota
29 «CpaBHeHue TporieccoB (HOTOCHHTE3A U 0.5 https://globallab.org/ru
XEMOCHHTE3a)
AHa’poOHbIe OpraHu3Mbl. bpoxeHue. http://school-
30 JlaboparopHas pabora «CpaBHeHHE .
collection.edu.ru
MIPOIIECCOB OPOKEHUS M IBIXaHUSDY
31 AdpOOHBIEC OPTaHU3MBI. DTaIIbI http:// S_ChOOI'
IHEPreTUIECKOro 0OMeHa collection.edu.ru
30 Cunte3 AT®: pabora nporoHHoit ATO- http:// S_ChOOI'
CHHTA3D collection.edu.ru
33 Peakiium MaTpuyHOTrO CHHTE3a https://resh.edu.ru
. http://school-
34 Tpanckpunuus — marpuussii cuare3 PHK collection.edu.ru
35 Tpancnsus u e€ Tamnsl https://resh.edu.ru
36 KonmupoBanue aMHHOKHCIOT. Posib pubocom B http://school-
OnocuHTE3e Oenka collection.edu.ru
37 Opranuzanys reHoMa y IpOoKapHoT U http://school-
IYKapHOT collection.edu.ru
38 MosekysipHbIe MEXaHU3MBI IKCIIPECCHU http://school-
T€HOB Y 9YKapHOT collection.edu.ru
39 Bupycsl. [Ipaktudeckas padora «Co3nanue 05 https://globallab.org/ru
MOJICTIH BUPYCa»
40 BupycHbie 3a001eBaHUS YETOBEKA, )KUBOTHBIX, http://school-
pacTeHuit collection.edu.ru
41 HanorexHomoruu B OMOJIOIHH U MEAMIIMHE http://school-
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collection.edu.ru

42 JKu3HEHHBIN UK KIIETKH 1 https://resh.edu.ru

43 Marpuunsrii cuares JTHK 1 https://resh.edu.ru
Xpomocomel. JITaboparopHas paboTa

44 «3ydeHue XxpoMOCOM Ha FOTOBBIX 1 0.5 https://globallab.org/ru
MHKpOIIpEnapaTax»»

45 JleneHue KJICTKH — MHTO3 1 https://resh.edu.ru
Turnel knetok. KapuoknuHes u 1UTOKHHES.

46 fii?; z;ip;fqiizozr:;iﬁﬂfyi?g{ eaMHT(Ba 1 0.5 https://globallab.org/ru
TOTOBBIX MHKPOIIPEIIApaTax )y

47 Perysinus >KM3HEHHOTO ITUKJIA KJICTOK 1 https://resh.edu.ru

48 OpraHusMm Kak eHHOE [EI0e 1 https://resh.edu.ru

49 Iﬁgﬁ; fgﬁﬁﬁ;g;ﬁgﬁ:ﬂﬁ%ﬁaﬂ padora 1 0.5 https://globallab.org/ru

0| et o epsoen |
Opransl. Cucremsl opranos. JlaboparopHas

51 pabora «3y4eHre opraHoB IIBETKOBOTO 1 0.5 https://globallab.org/ru
pacTeHus

52 Ormopa Tena OpraHu3MoB 1 https://resh.edu.ru

53 JIBHXKEHUE OpraHM3MOB 1 https://resh.edu.ru

54 [Tutanre opraHu3MoB 1 https://resh.edu.ru

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 http://s_chool-
[TummeBapuTenpHas cucTeMa YeIoBeKa collection.edu.ru

56 JlpIXaHue OpraHu3MoB 1 https://resh.edu.ru

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1 http://s_ChOOI-
YEeJIOBEKA collection.edu.ru

58 TpaHCopT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru

59 KpoBeHocHas crcTemMa M03BOHOYHBIX 1 https://resh.edu.ru
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JKHUBOTHBIX U YECJIOBCKa

60 Brizenenue y opraHu3MoB 1 https://resh.edu.ru

61 3ammra y OpraHu3MoB 1 https://resh.edu.ru

62 HMMMmyHHast cucTeMa 4eaoBeKa 1 https://resh.edu.ru

63 PazapakuMocTh 1 peryisius y opranu3MoB 1 http://s_chool-

collection.edu.ru

64 I'ymopanbHast peryasius 1 SHIOKpUHHAs 1 http://S_ChOOI-
cucTeMa collection.edu.ru

65 DopMbI pa3MHOKEHHST OPraHU3MOB 1 https://resh.edu.ru

66 ITomoBoOE pa3sMHOKEHHE 1 https://resh.edu.ru

67 Meiio3 1 https://resh.edu.ru
I"ametorenes. JlabopaTopnas pabora

68 «M3ydeHune cTpoeHHS MOJOBBIX KJICTOK Ha 1 0.5 https://globallab.org/ru
TOTOBBIX MHUKPOIIPENapaTax»

69 WunuBuyansHOe pa3BUTHE OPTaHU3MOB — 1 http://S_ChOOI-
OHTOTCHE3 collection.edu.ru

70 Opranorenes 1 http://s_chool-

collection.edu.ru

Poct u pa3ButHe XUBOTHBIX. JlaBopaTopHast

71 paboTta «BpIsBICHNE PU3HAKOB CXO/ICTBA 1 0.5 https://globallab.org/ru
3apOJIBIIIeH TTO3BOHOYHBIX KUBOTHBIX)
Pa3MHOKEHHE U pa3BUTHE PACTCHUM.

72 JlabopaTopHas pabora «CTpoeHHe OpraHoB 1 0.5 https://globallab.org/ru
Pa3MHOKEHHS BBICIIUX PACTEHHUI»

73 HcTopusi CTAaHOBIICHHS U Pa3BUTHS TCHETHKH 1 https://resh.edu.ru
KaK HayK{
OCHOBHBI€E TIOHATHS ¥ CHMBOJIBI T€HETHKH.

74 JIaboparopHas padota «Jpo3oduiia kak 1 0.5 https://globallab.org/ru
00BEKT Fr€HETUYECKHUX MCCIICTOBAHMIN

75 MoHOTHOpHIHOE CKPEIUBAHHE. 1 0.5 https://globallab.org/ru
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[IpakTrueckas padota "U3yuenue
PE3yNIbTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS
y 1po30¢huiier"

76 [{uTonornyecKre OCHOBBI MOHOTHOPHIHOTO 1 http://school-
CKpCIIMBAHHS collection.edu.ru

o Amnanusupyroniee ckpenuBanue. HermomHoe 1 http://school-
JOMUHHPOBAHHE collection.edu.ru
Jurubpuanoe ckpemuBanue. [IpakTudeckast

78 pabora «3y4eHue pe3ysibTaToB 1 0.5 https://globallab.org/ru
JTUTHOPUIHOTO CKPEIIUBAHUS Y TIPO30(DUIIBI»

79 L{uTONOrHYeCKe OCHOBBI JUTHOPHIHOTO 1 http://school-
CKpCIIMBaHHUS collection.edu.ru

80 CueruieHHOE HACJIEeJOBAHNE PU3HAKOB 1

http://school-

81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1 .

collection.edu.ru

82 I'eneTHka mona 1 https://resh.edu.ru

83 I'eHOTHII KaK LIEJIOCTHASA CUCTEMA 1 https://resh.edu.ru

84 ['eHeTH4ecKuii KOHTPOJIb PAa3BUTHS PACTCHUH, 1 http://school-
YKUBOTHBIX U YEJIOBEKA collection.edu.ru

85 W3MeHYHBOCTH TIPU3HAKOB. Buib 1 http://school-
W3MEHYHUBOCTH collection.edu.ru

86 MoudukaroHHast U3MEHYUBOCTb 1 https://resh.edu.ru
BapuanroHHblIi psi M BApHAIMOHHAST KPUBASL.

JlaGoparopHas padota «/ccnenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5 https://globallab.org/ru
U3MEHYMBOCTH. [ToCTpOEHHE BApHAIHOHHOTO
psiJia ¥ BapMallMOHHOW KPUBOW»

88 I'enoTunmyeckast U3MEHUYUBOCTb. 1 http://school-
KomOuHaTiBHAsS H3MEHYHBOCTH collection.edu.ru
MyTauroHHasi U3MEHUYUBOCTh. [IpakTryeckas

89 yran P 1 0.5 https://globallab.org/ru

pabota «MyTanuu y 1po30¢puibl (Ha TOTOBBIX

43




MUKpOTpenaparax)»

3aKOHOMepHOCTI/I MYTAallUOHHOI'O ITpoLecca.

http://school-

90 1 :
DnuUreHeTHKa U SIUTCHOMHKA collection.edu.ru
01 Ienerrka denoBeka. [IpakTuueckas p?6OTa 1 05 https://globallab.org/ru
«CocTraBJieHHE U aHAJIU3 POJIOCIOBHOM»
92 MeToapl MEIUIIMHCKOU TEHETUKH 1 https://resh.edu.ru
3HavYeHHE METUIIMHCKON TEHETUKH B http://school-
93 MPEJOTBPAILICHUN U JICYCHUU TeHETUIECKUX 1 .
N collection.edu.ru
3a00JIeBaHMI YeIOBEeKa
OcHOBHbIE TIOHSTHS ceekinuu. JlabopaTopHas
94 pabota «M3yueHne CopToB KyIbTYPHBIX 1 0.5 https://globallab.org/ru
pacTeHUH M TIOPOJI TOMAIIIHUX )KUBOTHBIX)
MeToapl CEeNeKIIMOHHON pabOTHI.
95 Jlaboparophas pabota «/3ydeHne METOI0B 1 0.5 https://globallab.org/ru
CEJICKIINU PACTCHHID)
JIOCTHIKEHUSI CENEKITMH PACTEHUH 1 http://school-
96 #KUBOTHBIX. [IpakTHueckas padota «IIpuBruBka 1 :
o collection.edu.ru
pacTeHui»
97 CoxpaHeHue, U3yueHHe U UCIIOJIb30BaHUE 1 http://school-
TeHETUYECKUX PECYPCOB collection.edu.ru
98 buorexnonorus. [Ipaktuyeckas pabora 1 05 https://globallab.org/ru
«/3y4eHne 00bEKTOB OMOTEXHOJIOTHNY
99 OcHOBHbBIE HANPaBJICHHUS] CHHTETUYECKON 1 http://school-
ouosoruu collection.edu.ru
100 XpOMOCOMHAs M TeHHAsI MH)KSHEPHs 1 https://resh.edu.ru
101 MenuiuHCKHEe OHOTEXHOIOTHH 1 https://resh.edu.ru
102 IIpomexxyTouHas aTTecTAIMS 1 https://edu.skysmart.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5
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11 KIIACC

KoanuecTBo 4acoB

Ne Tema ypoka Konrpoabnbie IIpakruueckue Aara 0P
n/n Bceero U3YYeHUs
padoThI padoTshI
1 WTB. DeomronronHast reopust Y. JlapBuna 1 https://resh.edu.ru
2 JIBIOKYyIIIME CHUITBI 3BOJTIOITIH 1 http://S_ChOOI-
collection.edu.ru

3 Bopr0a 3a cyiiecTBOBaHKE, €CTECTBCHHBIN H 1 http://S_ChOOI-
UCKYCCTBEHHBIN 0TOOD collection.edu.ru

4 DOopMHUPOBAHUE CHHTETHYECKON TEOPUHU 1 http://S_ChOOI-
IBOJIIOLIUH collection.edu.ru

5) MuUKpO3BOIIONNS U MAKPOIBOTIOIUS 1 2}:88://Www'yaklas

6 [Momynsiius — 3JIeMEeHTapHas ¢TUHHIA 1 http://S_ChOOI-
IBOJTIOLIUH collection.edu.ru
3aKOH r€HETHYECKOro paBHOBeCHs JIK.

7 Xapmu, B. BaitnOepra. JlabopatopHas padora 1 05 https://globallab.or
«BbIgBIIEHNE U3MEHYMBOCTH y 0CO0Ei g/ru
OJIHOTO BUIA»

8 DnemeHTapHBIE (PAKTOPBI IBOIIOINH 1 https://resh.edu.ru

9 Db dekt ocHoBarenst. Dhdekt OyTHIIOUHOTO 1 http://S_ChOOI-
TOPJIBIIIIKA collection.edu.ru

10 Murpanuu. M30ma1uu Nomyasiui: 1 http://S_ChOOI-
reorpaduueckas, OHOIOrHUECKas collection.edu.ru

11 EcrecTBeHHBII 0TOOP — HATPABIISAIOINN 1 http://s_ChOOI-
(bakTop IBONOIHNH collection.edu.ru

12 [TonoBoit oT60p 1 https://resh.edu.ru
IprcocoOaEHHOCTh OPraHU3MOB KaK

13 peI;yanaT MI/IKpOBBOJ'II(I;)HI/II/I. JlaboparopHast 1 0.5 https://globallab.or

pabota «M3y4yenue apoMmop}o30B u

g/ru
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WUIM0QTANTAMKN Y PACTCHUH M )KUBOTHBIX)

[Tpumepbl MPUCIIOCOOICHH Y OPraHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,
OMOXUMUYECKHUE, TOBEICHYCCKHE.

https://globallab.or

14 JlaboparopHas pabota «IIpucnocobienus 05 g/ru
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[E€JIECO00PA3ZHOCTH
Buz, ero kpurepui u CTpyKTypa, https://globallab.or
15 JlaboparopHas pabota «CpaBHEHUE BUIOB IO 0.5 giru
MOPGOJOTHUECKOMY KPUTEPUIOY
16 CrpykTypa BHIa https://resh.edu.ru
17 Bumoobpa3oBanue kak pe3yiabTar http://S_ChOOI-
MHUKPOIBOJIOLHH collection.edu.ru
http://school-
18 CBs13b MUKPOIBOJIIOIIUH U SITHIEMHOIOTUN .
collection.edu.ru
19 MakpoaBostorus. [Taneontomornueckue http://S_ChOOI-
METO/Ibl N3yYCHUSI IBOJFOIINU collection.edu.ru
20 buoreorpadudeckue MeToIbl U3yICHUS http://S_ChOOI-
9BOJIFOIIMU collection.edu.ru
OMOPHOJIOTHYECKUE B CPABHUTEIILHO-
21 Mop(gonomqecmxle MeTOIleI H3yYEHUS http://S_ChOOI-
collection.edu.ru
IBOJIOIUH
MonekyaspHO-TeHETHIECKHUE, http://school-
22 OMOXMMHYECKHNE U MATEMATHYECKHUE METOIBI .
collection.edu.ru
U3YUYEHHUSI SBOJTIOLIUU
23 OO0111e 3aKOHOMEPHOCTH IBOJTIOLIUH https://resh.edu.ru
24 AnanTtuBHas panuanus. HepaBHOMEpHOCTH http://s_ChOOI-
TEMIIOB DBOJIFOL[INA collection.edu.ru
o5 HayuHble runoTe3sl MpoUCX0KACHUS )KU3HU http://S_ChOOI-
Ha 3emiie collection.edu.ru
26 JloHay4HbIe MPECTABICHUSI O 3aPOXKICHUU http://school-
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KHU3HHU

collection.edu.ru

OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

http://school-

27 .
3BOJIOLHU collection.edu.ru
28 ['unoTe3sl 3apOrKACHUS KU3HU https://resh.edu.ru
Wcropus 3emiu 1 METOABI €€ U3yUYEHUS.
29 JlaboparopHas pabota «/3yucHue u 05 https://globallab.or
OIIMCAaHMEC UCKOMNACMBIX OCTAaTKOB JIPCBHUX ' g/ru
OpPTraHU3MOBY
30 HauanbHbIe Tarbl OpraHMYeCKON 3BOFOLMH https://resh.edu.ru
31 DBOJIIOIHS DYKAPUOT https://resh.edu.ru
OCHOBHBIE€ 3TaIlbl BOJIIOIMH PACTUTEIHLHOTO
32 mupa. [IpakTrueckas padora «3yueHue 05 https://globallab.or
0COOEHHOCTEHN CTPOEHHUS PACTCHUHN Pa3HbIX ' g/ru
OT/IETIOBY
33 OCHOBHBIE 3TaITbI YBOJIOIUH JKUBOTHOTO http://S_ChOOI-
MHpa collection.edu.ru
DBOJIOIHS KUBOTHBIX. HpaKTI/IquCKa;I https://globallab.or
34 pabota «3ydueHne ocoOeHHOCTEN CTpOCHUS 0.5 glru
TI03BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHeE XM3HU Ha 3eMIIe Mo dpam U http://S_ChOOI-
neproaam collection.edu.ru
36 MaccoBbie BBIMUPaHHS — KOJIOTHUESCKHE http://S_ChOOI-
KPH3HCHI IPOIILIOTO collection.edu.ru
37 CoBpeMeHHBIH YKOIOTUYECKUI KPU3UC, €T0 http://S_ChOOI-
0COOCHHOCTH collection.edu.ru
38 CoBpeMeHHast CHCTEMa OPraHHYECKOTO http://s_chool-
IPOILLIOTro collection.edu.ru
39 OCHOBHBIE CHCTEMaTHYECKHE IPYIIIBI http://S_ChOOI-
OpraHU3MOB collection.edu.ru
40 AHTPOIOJIOTUS — HayKa O YeJIOBEKe https://resh.edu.ru
41 Pa3BuTHE MpeaCTaBICHHUIA O MPOUCXOKICHUN http://school-
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YCII0BCKa

collection.edu.ru

MecTo YesioBeka B CUCTEME OPraHuYeCKOro
mupa. JlaboparopHas padora «/3yuenue

https://globallab.or

42 - 1 0.5
0COOCHHOCTEH CTPOCHHMS CKEJIeTa YeIOBeKa, g/ru
CBSI3aHHBIX C TPSIMOXO0XKICHUCM)
43 JIBMOKYIIIUE CHITBI aHTPOIIOTCHE3a 1 https://resh.edu.ru
44 CoOTHOIIICHUE OUOJIOTUYCCKUX U 1 http://S_ChOOI-
COLMANIBHBIX ()aKTOPOB B AaHTPOIIOTCHE3E collection.edu.ru
45 OCHOBHBIE CTaJIUM aHTPOIIOTCHE3a 1 https://resh.edu.ru
46 [ManeoreneTrka 1 najcoreHOMUKA 1 https://resh.edu.ru
47 DBOJIIOIHS COBPEMEHHOT'O YeJI0OBEKA 1 https://resh.edu.ru
Yenoseuecku bl. [IpakTueckas T
48 «ISIJ;;IIZH;Ce 31?01312(1)Crﬂqec€<?4x anZ§T2HIE§6O ) 1 0.5 SJ/[;['ES://Q loballab.or
YeII0BEKaY
49 MeXIUCIUTUTMHAPHBIC METOIbI 1 http://S_ChOOI-
AQHTPOTIOJIOTUH collection.edu.ru
50 3apokJIeHUE U Pa3BUTHE KOJIOTUH 1 https://resh.edu.ru
o | M labprompos |
UCCIICIOBaHHI»
59 3HadeHMeE IKOJOTHYECKNX 3HAHUM IS 1 http://S_ChOOI-
YeJI0BEKa collection.edu.ru
53 Okonoruyeckue HakTopsl 1 https://resh.edu.ru
Abuotnueckue paxkropsl. CBeT Kak
54 sKosoruueckuii paxrtop. JlaboparopHas 1 05 https://globallab.or
pabota «BbIsBICHHE IPUCTIOCOOICHUIT g/ru
OPTaHU3MOB K BIIHSHHIO CBETa»
Abuotnueckue pakropsl. TemmnepaTypa Kak
55 sKoJyioruueckuit gpaxrop. JlaboparopHas 1 05 https://globallab.or

pabota «BpisiBIeHNE pucocodIeHni
OPraHU3MOB K BIHSHUIO TEMIIEPATYPHD)

g/ru
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Aouortnyeckue pakTopsl. BinaxHOCTh Kak
sKoyoruueckuit gpaxrop. JlaboparopHas

https://globallab.or

56 paboTa «AHATOMHYECKHE OCOOCHHOCTH ! 05 g/ru
pacTeHUI U3 Pa3sHbIX MECT OOUTAHUS
57 Cpenpl 0OMTaHUSI OPraHU3MOB 1 https://resh.edu.ru
58 Buonoruyeckue puTMbl 1 https://resh.edu.ru
59 XKuznenuobie GopMbI OpraHU3MOB 1 https://resh.edu.ru
60 buotnyeckue haxTops 1 https://resh.edu.ru
o | S Seonvenon momariemct o |
e T collection.edu.ru
62 DKOJIOTMYECKUE XAPAKTEPUCTUKU TOMYIISIUN 1 http://S_ChOOI-
collection.edu.ru
W
HOTOBAS CTPYKTYPa collection.edu.ru
o | ot mevmens s, 1
CMEPTHOCT, MHTpaLIH collection.edu.ru
65 DKosoruyeckast CTpyKTypa MomyJIsiiuu 1 https://resh.edu.ru
66 JIMHAMHKA TONYISIUH U €€ perysius 1 https://resh.edu.ru
67 KpuBble pocTa YUCIIEHHOCTH MOMYJISIINH. 1 http://S_ChOOI-
KpuBbie BbDKUBAHHMS collection.edu.ru
DKoJyornyuecKas HuIla BUJIa. Ha60paTopHa>v1 https://globallab.or
68 pabota «IIpucrnocobiaeHus ceMsiH pacTeHHH K 1 0.5 gt
pacceneHuIo»
69 Buj kak cuctema momy st 1 https://resh.edu.ru
70 3aKOHOMEPHOCTH TTOBECHHUS U MUTPAIHiA 1 http://s_ChOOI-
AKHUBOTHBIX collection.edu.ru
71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 1 https://resh.edu.ru
72 DKocHucTeMa KaK OTKPBITas CHCTEMaA 1 https://resh.edu.ru
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KpyroBopot BellecTB 1 MOTOK 3HEPTUHU B

http://school-

3 IKOCUCTEME . collection.edu.ru
74 OCHOBHbBIE TI0KA3aTEeIH SKOCUCTEMbI 1 https://resh.edu.ru
75 DKOJIOTHYECKHE TTHPAMU/IbI 1 https://resh.edu.ru
76 W3meHeHus coo0IeCTB — CYKIIECCUH 1 https://resh.edu.ru
27 [TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03P 1 http://S_ChOOI-
U peK. DKOCHCTEMBI MOPE U OKEaHOB collection.edu.ru
78 [TpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI 1 http://S_ChOOI-
TYHJIP, JIECOB, CTEIEH, MMyCThIHb collection.edu.ru
79 AHTPOIIOr€HHBIE YKOCUCTEMBI 1 https://resh.edu.ru
80 Ypb6oskocucremsl. [IpakTudeckas padora 1 05 https://globallab.or
«M3ydyenue u onucanue ypOooIKOCHCTEMBI g/ ru
81 3akoHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 1 http://S_ChOOI-
B3aUMO/ICHCTBHI OPraHU3MOB B DKOCHCTEMAX collection.edu.ru
MexaHu3Mbl BO3JAEHCTBUS 3arpsI3HCHHIM
82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM, 1 http://S_ChOOI-
OpraHU3MEHHOM, TOMYJISIIMOHHOM H collection.edu.ru
SKOCHCTEMHOM YPOBHSIX
83 buocdepa — obieranerapHast 000109k 1 http://S_ChOOI-
3emin collection.edu.ru
84 VYuenue B. . Bepuajckoro o 6nocdepe 1 https://resh.edu.ru
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOC(EphI 1 tc](gtlﬁ)(;/cltsicé)wgcll-u.ru
86 KpyroBopoTs! BemiecTB 1 OMOreOXUMHYECKHE 1 http://S_ChOOI-
LAKJIBI collection.edu.ru
87 3oHanbHOCTH Onochepsl. OCHOBHBIC GHOMBI 1 http://s_ChOOI-
CyIIHN collection.edu.ru
88 YcroitunBocTh Ouochepsl 1 https://resh.edu.ru
89 DKOJIOTHYECKHE KPUIUCHI M UX TPHUNHBI 1 https://resh.edu.ru
90 BosnaeiicTBre uenoBeka Ha orochepy 1 https://resh.edu.ru
91 AHTpOIIOreHHOE BO3/ICHCTBHE HA 1 http://school-
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PaCTUTEINIbHBIN U )KUBOTHBIA MUP

collection.edu.ru

92 OxpaHa npupo bl 1

93 OCHOBHBIE TIPUHIHIIBI YCTONYHUBOTO 1 http://school-
pa3BHUTHUS YEIIOBEYECTBA U IIPUPO/IBI collection.edu.ru
PanronanbHOE IPUPOIOIONB30BAHIE U http://school-

94 COXpaHEHHE OMOJIOTMYECKOT0 pa3HOOOpa3us 1 .

collection.edu.ru

3emin

95 O6o06meHre 110 TeMe «MHUKPOIBOIIOIUS U €€ 1 https://edu.skysmar
pEe3yJIbTaThD» t.ru

96 O6o06meHre 110 TeMe «MaKpOIBOJIIOIHS U €& 1 https://edu.skysmar
pEe3yJIbTaThD» t.ru

97 O06006mmenue no reme «IIpoucxoxneHue u 1 https://edu.skysmar
pa3BUTHE KU3HU Ha 3eMIIe» t.ru

98 O6o06menne o Teme «IIpoucxoxaeHue 1 https://edu.skysmar
YeJI0BeKa — aHTPOITOTCHE3)» t.ru

99 O06o0061IeHHEe IO TeMe «DKOJIOTHS — HayKa O 1 https://edu.skysmar
B3aUMOOTHOIICHUAX OPraHU3MOBY t.ru

100 O0061eHue 1o Teme «OpraHu3Mbl U cpea 1 https://edu.skysmar
oOuTaHus» t.ru

101 O06o006meHHe TI0 TeMe «DKOJIOTHSI BUJIOB U 1 https://edu.skysmar
MO YJISILIAN t.ru

102 O6o06menne o Teme «buochepa — 1 https://edu.skysmar
ri06anbHas IKOCUCTEMay t.ru

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

« buonorus. buonorudeckue cucremsl u npomnecchl, 10 kmace/ Tepemon A.B.,
ITerpocoBa P.A., O611ecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO « O]
MHEMO3U1HA»

* buonorus. buonornueckue cucteMsl U mporecchl, 11 kmace/ Tepemos A.B.,

ITerpocoBa P.A., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3U1HA»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
* TepemoB A.B., IletpocoBa P.A. Kak 06yuats Ouonoruu: buonoruueckue

cuctemsl U nponeccel. 10 kimacc. Meroanueckoe nmocodue amust yuurens. / A.B.

TepeMoB,

P.A. IlerpocoBa. — M.: I'ymanutap. uzzg. uentp BJIAZIOC, 2015. — 183 c.

TepemoB A.B., IletpocoBa P.A. buonorus. Meroaudueckoe mmocooue. 10-11
kiaccel. MU3n-Bo MuemosuHa, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://vk.com/umsch_b?ysclid=l16ggledub451818365 buosorus. ET'D
2024.YMckyn
https://iklife.ru/samorazvitie/luchshie-kursy-egeh-po-biologii/#buonorus—Cuneprus
https://iklife.ru/samorazvitie/luchshie-kursy-egeh-po-biologii/#ITomonauk st
noarotoBku Kk EI'D no 6uonorun — 3yOpoMUHUMYM
https://iklife.ru/samorazvitie/luchshie-kursy-egeh-po-biologii/#1urennekryaisHbie
Kypchl — Studarium

http://school-collection.edu.ru Enunas koymiekus mugpoBbix 00pa3oBaTeIbHBIX
pecypcoB

https://resh.edu.ru Poccuiickas 31eKTpOHHAS MIKOJIA

https://foxford.ru/ ®okcdopa. Onnaita-mrkona

https://www.yaklass.ru/ SIKnacc

https://globallab.org/ru I'mo6anJla6 Lludposas oOpa3oBaTenbHas cpeaa
https://uchi.ru/ aTepaxtuBHas 00pa3oBaTelibHAs OHJIANH-TIaTGOpMa
https://edu.skysmart.ru OnaitH-1Koaa
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