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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo yueOHOMY mpenmery "buonorus" (nmanee - Ouosorusi) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konnenuuu mnpernojaBaHusi ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOuslii mpenmer «buonorus» yrmyonénHoro ypoBHa usydenus (10
KJlacca) SIBJISIETCS OJJHUM M3 KOMITOHEHTOB INpeameTHoi obnactu «EcrecTBeHHO-
HayuyHble mpeaMeTsy. CormacHo monoxkeHusm OIOC COO npoduabHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
NPU3BAHBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOILIUM, CPEAHUM
o0IIMM, CpEeTHUM Ipo(ecCHOHAIBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKIABIA M3 O3TUX YYEOHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3aJa4, CBA3aHHBIX C MpodopueHTanuell oO0ydyaroluxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHHUA, CBA3aHHOrO ¢ OHMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mpeamety "buonorusa" naér npeacrtaBieHHE O
Heau M 3ajJayax HM3ydyeHus ydyeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpPOBHE, OIpeseseT 00s3aTeabHoe (MHBApUaHTHOE) MIPEIMETHOE COIepKAHHE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKM Yy4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwatomuxcsi. B mnporpamme mno Ouosioruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yYE€HHEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HaIlpaBJIEHHOCTh HA  MOCJEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHW,

OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,



HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mnpupoaHoud cpeae. B
nporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Y4€OHOro MpenMeTa
«buonorusi»y B peamuzanuu  TpeboBanuii PIOC COO Kk MIaHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEJAMETHBIM pe3yJbTaTaM oOOyueHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
o0yJaromuxcs MO OCBOCHHUIO COJACpXaHHS OHOJIOTHYECKOTO O0pa3oBaHMA Ha
YPOBHE CpeaHero oouiero oopa3oBaHus.

Y4eOnbiii npeameT «buonorus» Ha ypoBHE CpeaHero o0imero oOpa3oBaHUS
3aBepiIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha
pacimpeHye U yriayOsjeHue 3HaHMM oOydJaromMxcsi O >KMBOH MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOTHMH, 3MOPHOJOTMHA W OHOJOTUU Ppa3BUTHA,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIIOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Nzyuenue yuebHOro mnpeamera «buonorus» Ha yriIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJTYyYEHUIO
OMoNOrMueckoro  oOpa3oBaHHs B By3aX U OpraHU3alMSX  CPEIHETO
npodeccuoHanbHOro oopa3zoBanua. OCHOBY €ro coepkKaHusl COCTaBIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, TMOJYYEHHBIX TPU HU3YYEHUH  OO0Yy4arOUIMMHCS
COOTBETCTBYIOILIUX CHUCTEMATHUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
oOmero oOpa3zoBanus, B 10 kmacce 3TH 3HaHUS TNOJy4YalOT pa3BuThe. Tak,
paciiupeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHMSIX, MKUBOTHBIX,
rpubax, OakTepusax, OpraHU3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKIE CBEICHHUS IPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHUEHTUPHI IJI MOCIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HWHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS TpPU HU3YyYECHUH
bu3uKu, XUMuK, reorpaduy U MaTEMaTUKH.

Ctpyktrypa mporpaMMmbl 1o ydeOHOMy mpeametry '"buosorus" otpaxaer

CHCTGMHO-ypOBHCBBIfI n 3BOJ'IIOLIHOHHBII>1 nmoaxoabl K HM3YUYCHHIO OMOJIOTHH.



CoryacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MHpa Ha 3emile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszusa IuiaHeTol. Tak, B 10 Kkiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHOJIOTMH, SMOPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HaHUS OO0ydaroummxcs Mo OOTaHMKE, 300JI0THUH,
aHaTOMUH, (PU3UOJIOTUN YETIOBEKA.

VYueOnbiii npeamer  «buonorus»  npusBaH  00€CHEUYUTh  OCBOCHHE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, MPUHITUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUM O
CTPOEHMHM, MHOT0O0pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMyJIsIuH,
OHMOLIEHO3a, SKOCHCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX aClIeKTax OMOJOrMYecKUX 3HaHUM. J{s
pa3BUTHA M NOJJECPKAHUS HHTEpeca OO0yyaroumxcs K OHMOJOTMHM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOr0 MaTepHaia B COAEPKAHUM MPOrPaMMBbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJIECHMS M PA3BUTHUS
TOM WM MHOW o00nacTu OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YU€HBIX B PELLIEHUE BAXKHEUIINX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enb n3yuenus: yueOHoro npenmMera «buonorusp» Ha yriyOJa€HHOM YpOBHE —
OBJIaJICHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHM3allMd JKUBBIX CHUCTEM pPAa3HOTO0 paHra M MNpPUOOpPETEeHHE YMEHHM
UCITIOJIB30BaTh 3TU 3HaHUS B (D)OPMUPOBAHUM MHTEpECAa K ONpPEAENIEHHON 00JiacTu
po(EeCCUOHANILHON JIeATEIbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOpY
y4eOHOTO 3aBEICHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

JoctikeHue uenu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEUICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLETIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U

ImpaBujiax, COCTABIAIOINX COBPCMCHHYIO CCTCCTBCHHO-HAYYHYIO KapTUHY MHpPaA,; O



CTPOEHUH, MHOTO00pa3uu M OCOOCHHOCTSX OWMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, OMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYYaIOIMXCSI C METOJAMH IIO3HAHMS >KUBOU TPHUPOIBI:
UCCIICIOBATEILCKUMHA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIGKYJSIpHOH U
KJIETOYHOW OWOJIOTHH, ASMOpPHOJIIOTUM W OWOJIOTMM pPa3BUTHS, TEHETHKU WU
CCJICKIINY, OWOTEXHOJOTHHW W CHHTETUYCCKON OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITCIBHOTO  TPOBEIACHUS  OMOJIOTHYECKHX
UCCeNoBaHM B JabopaTtopun W B mpuponae (HAONIONEHHWE, W3MEpPCHHUeE,
AKCIIEPUMEHT, MOJICITUPOBAHMUE);

OBJIaJIcHHE OOYYAIONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  JKOJOTUYECKUMHU
nmpo0eMaMy YeJIOBEYESCTBA; OICHWBAThH ITOCICACTBUS CBOCH EATEILHOCTH II0
OTHONIIEHUIO K OKPYXKaloIIe NpUpOJAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
nporiIakTUKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPAaBWIa TIOBEJACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMEHHBIC HAyUYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YJAIONIUXCS MHTEIJICKTYAIbHBIX M TBOPUYECKUX CTIOCOOHOCTEH
B TMpOIECCE 3HAKOMCTBA C BBIJIAOIIMMUCS OTKPBITUSIMH W COBPEMCHHBIMHU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCJICTIOBAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAHNM, PEIICHUS] OMOJIOTHYECKUX 3a7[a4, MOJACIIUPOBAHUS OMOJIOTUYECKHIX
00BEKTOB U MPOIIECCOB;

BOCITUTAaHUE y 00YyJaronuXcs IICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIC B

IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIEH KyJIbTypbl TIOBEICHUS B TPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloImMMHCS  KOMIETEHTHOCTH B  pallMOHAIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpYXKaIOIUX  Jrojied  (coOmrogeHuss Mep NporIakThku — 3a0o0JieBaHUMH,
obecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BBIOOpAa  OOYyYaroIUMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WH/IMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HA M3yYE€HHUE OMOJIOTUU Ha YIITyOJIeHHOM
ypOBHE

B 10 xiacce — 102 ygaca (3 yaca B HeZeIIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUeHHS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKU €ro COJAep)KaHWs U HalpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHU3aIUAX  CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIIOBHEM MPU O0YYEHUH OMOJIOTHH HA YITyOJEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OpPAaTOPHBIX M MpakTUdecKux pabor. Taxxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX PpadoT,
TEMaThKa KOTOPBIX OMPEIEISETCS y4UTeJIeM Ha OCHOBE HWMEIOIIHUXCS

MaTCPUAJIBbHO-TCXHUYCCKHUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCHOBHﬁ.



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0uoJIorus — KOMIUIEKCHasi Hayka. Kpartkas ucTopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTUH.

3HadeHre OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM

(buoreoneHoTuyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOIAIINE B KUBBIX



cuctemax. OCHOBHbIE TpPH3HAKH >KUBOTO. JKW3HL Kak (opMa CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydeHne XKUBBIX cuUcTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IouaTue o 3aBucCuMon u
He3aBUCUMON mniepemMeHHOW. [lmaHupoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
PazOpoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH TMOJyUYEHHBIX
pe3ynbraroB. [IpuunMHBI UCKaXEHUA pPeE3ynbTaTOB dKcnepuMmeHTta. [loHsTue
CTaTUCTHYECKOTO TECTA.

JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBAa JKWUBOW MaTEpUn», «YPOBHH OPraHU3ALMUU KUBOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opranuszma», «buoreorenos», «buocdepa», «MeTtombl
M3y4YEHUS )KUBOW MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  OOOpyIOBaHHME IS MPOBEACHUS
HaAOJIIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IUYHBIX METONOB MpH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AMHUIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIMS,
xpoMarorpadusi, snexTpodopes, METoI MEUYEHBIX aToMOB, auddepeHInanbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe

(npudsicuzHeHHoe) uzyueHue Kiemox.



JleMoHCTpanun

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

Tabmumpl u cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTnueckass padora «l3yyeHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomartorpadusi, snekrpodopes, auddepeHmaTLHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINs, pearcHTa, ydacTHEe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OMOJIOTHYecKas
poJib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckne BewlecTBa KIETKH. buosornueckue mnojauMepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukammss  OGenkoB.
buonornyeckue GpyHkuun 0enkoB. [Ipuonsi.

VYrneBonbl. MOHOCaxapubl, 1ACaxapyibl, OJUTOCaxapyIbl U MOJIUCAXAPHUIBIL.
OO6mmit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yIJE€BOJIOB.
buonornyeckue pyHKIMMU YTIII€BOIOB.

Jlunmuaet. ['uapodunsHO-THAPOPOOHBIE CBOMCTBA. Kitaccudukarius mumumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.

Hyxneorunpl. [lpunnmn kommiementapuoct. IlpaBuno Yapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkimn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKINUU B
Kietke. [pyeue nykneozuompugocghamer (HTP).Cexsenuponanue JHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJyioTHS: OMOXUMUYECKHE U OMO(H3NYECKHUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. MoodenuposaHnue
CmMpyKmypbol U OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeanuyeckul cCunmes OUOMOEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUMX OBJEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBON MOJIEKYJb», «CTpOeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4eCTBEHHBIX
pEaAKLIUIN.

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

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-

(GyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKkapuoTHIeCcKoi KiaeTku. KitleTounasi cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE 3YKapHUOTHYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IIa3MaTHYeCcKoOu
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcriopT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuros3. Ik3omuTo3. Kierounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

[Murorurazma. I{uro3oisb. Llurockener. JBuxeHne nuromiasmMsl. OpraHon/isl
kieTkdn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUUU. B3anmocBs3b
OJTHOMEMOpaHHbBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas QyHkuus anmapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pacTturenbHbIX KiIeTok. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoocoenue mumoxonopuii u naiacmud. Cumoduoecenes (K.C. Mepeockoeckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN U 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUU HEMEMOpaHHBIX
OpraHOHJI0B KJIETKH. Pu6ocomsi. Ilpomeosicymounvie Qunramenmul.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmsi.  MbIIEUHbIE  KIIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbri

nentp. CrTpoeHwe U JBWIKEHUE JKITYTUKOB W pecHUYeK. MUKpoTpyOoUuKu



nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMATHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HUHTep(a3zHOM sape. Iyxpomamur u 2eemepoxpomamuH. benxu
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKON KIETKI.

OOopyioBaHuEe: CBETOBOM MHMKPOCKON, MHUKPONPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHBIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «3ydyeHune cCBOMCTB KJIECTOUYHON MEMOpPAHBI.

JlaGoparopnass padora «lccienoBanue mia3mMoyin3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AccUMWIALNS M AUCCUMIIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnesl oOMeHa
BCIIIECTB: aBTOTPO(HBIM W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrniedueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO

Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHW3M JICHCTBUA.



Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHokcueenHbvlli U oKcueeHHbl omocunmes y obaxkmepuil. Ceemocobuparowjue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CreToBas u TeMHOBas ¢aszbl. Domoodvixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpPOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Oposxenus. IIpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe OKHUCIEHNE, WA KIETOYHOE JbIXaHUE. POiIbp MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. llpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPHEKTUBHOCTH DPHEPTETUUECKOTO 0OMEHa.

JleMoHCTpauumn

[Toptpetst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHMHTE3», « DHEpreTuUeckuii oomMen», «bruocunTes
oenka», «Ctpoenue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS

MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIAPATOB.



JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacaencrBennasi uHgopmManus 4 peajn3anus eé B KJIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — MaTpuuHblii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPALICIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amMuHOKHCIOT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmores3a
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-cooepacawux eupycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-

19, conmanbHbIe ¥ MEIUIIMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
LIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl u perynanus. WMurepdasza u Mutos.
Oco0eHHOCTH TIpolleccoB, MpoTekawiux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannn JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XpPOMOCOMHBIA HAa0Op KJIETKM — KapuoTUIll. JIUMIouaHbIA WU
rariouaHblii  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynsumss mutotnueckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rubesb — arnomnTos.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{upposas

K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.



JleMoHCTpanun

Tabmuipl 1 cxembl: «OKW3HEHHBI LUK KIETKHW», «Mutosd», «CtpoeHue
xpomocomy, «Permkanus JJHK.

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKA JIYKa.

Jlabopatopnass  pabdora  «l3yyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlaGopaTopHas paGora «Habmonenne MuTo3a B KJIIETKaX KOHYMKA KOPEILKA
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOEHMSI W JKM3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakrtepuu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, APYrue NpOoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3auMoCBsA3p 4YacTe€l MHOTOKJIIETOYHOI'O OpraHusMa. TKaHu, OpraHbl U
cucteMbl opranoB. OprannsMm Kak eInHOe 1esoe. ['omeocras.

Tkanu pacreHuil. TuIBI pacTUTENBbHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsA, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GyHKUMNA U PacloIOKEHHs TKAHEH B OpraHax pacTEHUH.

TKaHU JKMBOTHBIX M Y€JOBEKAa. THIBI KUBOTHBIX TKaHEW: DIUTEJIMAJIbHAA,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHblE M T€HEpaTWBHbIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHui ckener. CTpoeHue M

THUIIBI COCIMHEHUS KOCTEH.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HAcTHH. JIBMYKEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iuranne opranu3moB. llornomeHue BOObBI, YIVIEKACIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne >kMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
MUILIECBAPUTENBHOrIO TpakTa. I[lumeBapurenbHble Kene3bl. [luieBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KJIETKU. KoxkHOoe apixaHue. JlpIxaTenbHas IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITUL U
MIeKonuTaromux. Perymnsmus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbl BblaesieHus. PuipTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3Mbl PaObOThI OPTAHOB BBIJICICHUSI.
CBs3b TOJIOCTH TeJla ¢ KPOBEHOCHOW U BBIACIUTENIBHON cucTeMamMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (HyHKIIMOHUPOBAHUE

Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.



3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHOpsI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amura opranu3Ma OoT Ooje3Hei. MiMmyHHas cuctema yenoBeka. KieTouHblii u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte uM  perymsinqus 'y  OpraHusmoB. Paznpaxumocts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediekTopHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX WU YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUID,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHUCTOBOM IMIIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CUCTEMaAY, «Koxay, «MBpI1euHast CHUCTEMAY,



«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIbDY,
«Ammynurer»,  «KuiieunomonoctHeie»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHue T0XKAeBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOTUTaromux», « HepBHas cucrtema denoBekay, «Pediekcy.

OO6opynoBaHuEe: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, WIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbBIX OTJAEJIOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTECHUH,
pacHieruieHus Kpaxmalia U OeJIKOB MoJ iecTBreM (hepMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEW paCTEHUIN».

JlaGopaTopHuasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosoe (BKIIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecrosioro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmHokeHue. IlojoBble KIIEeTKW, WM rameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B meio3e. Kpoccnnrosep. bruonorndecknii cMbICIT
MeHo3a M TIOJIOBOTO TIporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE

OpPTraHU3MOB.



[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnoaoTBOpeHHE U AMOPHUOHAIBHOE pPa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem dSMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpuOreHesa
JKUBOTHBIX (Ha mnpumepe Jsarymku). [poOnenwe. Tumbsl  ApoOIeHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OcoOeHHOCTU JpOOJEHUS MIEKONMUTAIOIIUX. 3apOJBIILIEBbIE JIHCTKH
(racTpymsinug). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojblilia (3MOpHOHANbHAS WHIYKIIMS).
3aknaJka IUTaHA CTPOCHMSI JKMBOTHOTO KAaK  PE3yJbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(aKkTOpOB OKpPYKAIOIIEH CPEJIbI.

Poct u pasButne x)uBOTHBIX. IlocTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HA4YEHHE NPSIMOrO U HEHNPSAMOIO
pa3BUTHS, UX PACOPOCTPAHEHHE B mpupoje. THUmbl pocTta KUBOTHBIX. DaKTOPHI
pEryJiiliuy pocTa KUBOTHBIX U ueioBeka. CTaauu nocTaMOPHOHATBHOIO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne m pasputue pacteHuil. 'amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacTeHudd. OOpa3oBaHMe CIOp B IIpolecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MbI PETYIAINHA OHTOTCHEC3a Y paCTeHI/If/’I H ) KNBOTHBIX.



JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUsD», «Pa3zMHOXKEHME XIJIaMHIOMOHAIb, «Pa3MHOXEHHE DJBIIIECHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButne wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX PACTECHUI,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTEHUI», «KU3HEHHBIA LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
NAITOPOTHUKA», « ’KM3HEHHBIN [IUKII COCHBD».

OOopyioBaHHEe: CBETOBOM MHUKPOCKON, MUKpONpENaparbl SHLUEKIETOK H
CIEPMATO30UI0B, MOJIENb «LIMKI pa3BUTHS JATYLIKI.

JlabopaTtopHasi pabora «/3ydeHue CTpOeHUs NOJIOBBIX KJIETOK HAa TOTOBBIX
MHKPOIIPETIAPATAX ).

IIpakTnyeckas padora «BbIsBIIEHHE IPU3HAKOB CXOJCTBA 3apOABILIEH
ITO3BOHOYHBIX )KHBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pPacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. KonerioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBL. [ OMOJIOrH4YHBIE XPOMOCOMBI,
aJUIeIbHbIE T€HBI, AJIbTEPHATHBHBIE IMPU3HAKH, JOMUHAHTHBIM M PELECCUBHBIN

IIPpHU3HAK, TOMO3UI0Ta, Ir€TCPO3UToTa, YncCTas JIMHUA, FI/I6pI/I,Z[BI, I'€HOTHII, (beHOTI/IH.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM.

JdeMoHCcTpaMu

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX
VCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3us THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIl M rereporaMmeTHbld 1oji. ['eHernueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CLIETICHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [ienoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aJulenn3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'E€HOB.

KommnementapHocts. Onucras. [lomumepus.



['eHETUYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHEeTHYeCKHne acheKThl KOHTPOJIS H
WU3MEHEHHS HACJIeICTBEHHOU HH(OpMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpaMuA

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

Tabmuiel u cxemsl: «IlepBbIit U BTOpOil 3akoHBI Menaens», « TpeTuii 3akoH
Mennens», «AHanmu3upymooliee CcKpelmuBanue», «HemomHoe IOMUHUPOBAHHEY,
«CuernyieHHOEe Haclel0BaHWEe MPU3HAKOB Yy Jpo30Quibl», «l'€HeThka mosay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb [ JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpUJIOB TIEPBOTO TMOKOJICHHS W pPAaclICIUICEHHUs TMPU3HAKOB, MOJENIb IS
JEMOHCTPAallMM 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb JUIS
JIEMOHCTpAllUM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMNA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUHU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOIu(HUKAIMOHHON

HN3MCHYHMBOCTH.



['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON W3MEHUYMBOCTH. POTh KOMOMHATUBHON M3MEHUNBOCTH B CO3/TaHUN
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SnepHele U
HUTOIIa3MaTHYeCKre MyTanuu. COMaTUYECKUE W TOJOBbIe MyTauuu. [IprunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiiosy,
«OmnonoTBopeHuey, «I 'eHeTHUecKre 3a00IeBaHUs YeIoBeKay, « Buasl MyTarmii.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW».

IIpakTuueckas padora «Mytaiuu y Apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBeKA

Kapuotun uyenoeka. MexayHapoaHas MporpaMMa HUCCIEIOBaHUS T€HOMa

YCJIOBCKaA. MGTOI[BI HN3Yy4YCHUA I'CHCTUKHU 4CJIOBCKA. FeHeaHOFquCKHﬁ,



OJIN3HELIOBBIN, LHATOTC€HETUYECKHUN, MOIMYJISALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACleCTBEHHON MpepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKH B MPEIOTBPALICHUN U JICYEHUH T€HETUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKaromiei cpespl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJpl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTUKALUH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, mNopoaa, MmMTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B
HacleacTBeHHOW wu3menHumBoctH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed 1O TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.

PannanMoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PENAKTUPOBAHHUS U METOJIOB
pexomOunanTHbIX JJHK my1st momydenust nucxoqHoro Matepuana st CEJIEKIHH.

[Tonyuenune MOJINTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLINS.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue oOecruioaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHHE M W3YUYEHUE T€HETUYECKHUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JAaHUsl  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs. CYuecmeyouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie C NPUMEHEHUEeM COBPEMEHHbIX MemO008 HAYUYHbIX UCCAe)08AHUL
nepeodosuvlx uoell U nepcneKmueHbIX MmexHoI02UlI.

JlemoHcTpanuu

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

Tabmunp! u cxembl: «LIeHTpbI MPOUCXOXKAEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pPAcCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlaGoparopHasi padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «IIpuBnBKka pacTeHuN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHXKEHHUSI CEJIEKIUMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1aOOpATOPHUIO

AI'POYHUBCPCUTCTA UJIM HAYYHOTO ueHTpa)».



Tema 16. buorexHoJiorus U CHHTeTHYECKasi OHOJIOTHA

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAaHEBBIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagumonHnas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHoJsoruid. [Ipon3BoacTBO O€nKa, AMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTrMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS H
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepusa. MeTonsl KyJIbTypbl KJIETOK W TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
AULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SIJEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomOonHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmxeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKEHEPUH.
DKOJIOrM4eCKHEe U ATUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUH.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meaunuHa. [1LP-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 MIpoTeoMa
YeJIoBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 340poBbs. M CIONb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/aHUs KOMILIEKCHBIX
TKaHEW COoueTaHWEM TEXHOJIOTHHA TPEXMEpHOro OMompwHTHHTA W cKaddonmaunara

AJI1 pCIICHUA 3aaa4 HCpCOH&HHSHpOBaHHOﬁ MCOUITUHBI.



Co3nanne BEKTOPHBIX BaKLIMH C IEJNbI0 OOecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJEKYJSAPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpaIMuA

Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTounas nmxkenepus», «I'eHHass UHKEHepus».

JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llosydyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA

COBPCMCHHOCTH (Ha OMOTEXHOJIOTHYCCKOE HpOI/ISBOILCTBO)».



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBHI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUWU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBaKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJCHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorusy

AOJDKHBI OTpaXaTb TOTOBHOCTb H CITOCOOHOCTh 06yanomecsi PYKOBOJACTBOBATLCA



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JAEATEIBHOCTH B IPOLIECCE pean3alMy OCHOBHBIX HAIIPABICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(OpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUN 00YJAIOIIETr0oCs] KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBA)KECHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JACATEIBHOCTH IIPU CO3aHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATENIbHBIX 33/a4, BBIIOJHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHME YYMUTHIBATh B CBOUX JEHCTBUSX HEOOXOIWMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSMU, KyJIbTYPHBIMH LIEHHOCTSMHU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

IFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKHUTEIbHOTO
OTHOILIEHUSI K MHEHMIO ONIMOHEHTOB IMpPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
IIaTPUOTU3MA, YBAXXEHUs K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IIEpEN
PonuHoy, ropmoctm 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,

IMpOoHIJIOC U HACTOAIICC MHOIOHAIMOHAJIBHOI'O HaApOda POCCI/II/I;



[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI,
TOCTUXEeHUsIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE IMOITMOHATBLHOTO BO3ICHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peau3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI ©U  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K

COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;



MOHMMAHUE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3Iu4HbIM cepaM mpodecCUOHATBHON NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun MW peaTn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O W caMOOOpa30OBaHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaHWST W YyMEHUS TPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIOJICHUE  TpaBW  TOBEICHUS B TMPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,

PKOCHUCTEM, OrOchephl);



AKTUBHOE  HENPUATUE JCUCTBHH, NPUHOCIIIMX BpEI  OKPYXKaKOLIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOU HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U IO3HAHUS MUPA;

NOHUMAaHUE ClIeuuPuKA OHOJIOTMM KakK HayKd, OCO3HaHUs €€ pPOoJu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpeAcTaBlIeHUsT 00 OKpYyXKarolleM MHpE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MNPHUPOJIHBIX 3aKOHOMEPHOCTEH M peUIeHHH MpodiieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHUIO,  palMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUH B LEJIX

NOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
U U3YYCHUH OUOJIOTHH;

IIOHUMaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJIy4aeMble 3HaHWs i1 aHauu3a H
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U NPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOJTYyYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh UM  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHMW MO OWOJIOTUU B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpG6HOCT5[MI/I.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4arOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIC TTOHSATHS, OTpakKaIOUUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHHE, MPOILIECC,
CHCTeMa, HAay4YHBIH (DaKT, MPUHIIMI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBaHWE,  HAONIONCHWE, UW3MEpPEeHHe, OKCIepUMEHT U  JpyTrue);
yHHUBEpCajbHble YydeOHble JeHCTBUS (TIO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,
peryJisiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIIMH OOYyYarolIMUXCs; CHOCOOHOCTh
oOyyaronumxcs HCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W YHUBEpCAJIbHbIE ydeOHBbIE JEHUCTBUS B

MO3HABATEILHON U COLMAIIBHON MPAKTHUKE.



B pesynprare wu3ydeHus OWONIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBanus y oOydvaromerocs OyayT CchOPMHPOBAHBI TO3HABATEIBHBIC
YHUBEpCaIbHbIC YUCOHBIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEUCTBUSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YYECOHBIE JACHCTBUSA, COBMECTHAS
JIESITEIILHOCTD.

MeTanpeIMEeTHBIE PE3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osiagenue YHHBeEpPCAJIbHBIMH y4eOHBIMHA MO3HABATEJILHBLIMH
JelCTBUSIMMU:

1)0a30Bble JIOrHYecKue AeHCTBHUA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cUHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEpHBIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSIMH ),

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKWBOW MPUPOJIBI;

CTPOHUTH JIOTHYECKHUE PACCYXJICHHUS (MHIYKTUBHBIC, JEIYKTHBHBIC, TIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3sHOTO  pOJa, BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS

MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJICICTBUMN JEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIEI0BaTEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-HCCIICOBATEIBCKON U MTPOCKTHOM JACSITEIHHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

HCIIOJB30BaTh PAa3JIMYHbIC BHJBI JICITEIBHOCTH 10 TOJYYECHHUIO HOBOTO
3HaHUSA, €r0 HHTEPNPETAINHU, MPEeOOpPa30BAaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTyaIMsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATIBLHBIX MPOSKTOR,;

dhopMUpOBaTh HAYYHBIN THUIT MBIIIUJICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOUE€BBIMU MMOHSATHSIMH U METOIaMHU;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOJIWTh apryMEHTHI IS JIO0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHAJM3UPOBAaTh TIOJYyYCHHBIE B XOJC PEIICHUS 3aJlaud  pe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIJISITh II€JICHANPABICHHBIN TMOWCK IMEPEeHOca CPEICTB U CHOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTH
JKU3HEACATEIILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;



BBIJIBUTATh HOBBIC WJIEH, NPEIJIaraTh OPUTHHAIBHBIE TIOIXOMbI M PEIICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaumei:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJOTMYECKHX CJIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3upOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(bOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JJIsi BHIIOJHEHUSI YUEOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCHOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  TpPEICTaBICHUSA
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
Ononornyeckor MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1)o6menue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaemMol TeMbl (YMEHHE 3a1aBaTh

BOIIPOCHI, BBICKA3bIBATH CYKIACHHUA OTHOCUTCIBHO BBIIIOJHCHUS HpeﬂnaraeMoﬁ



3a/1a4ui, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMNA JPYTUX YYACTHUKOB
JIAaJiora Uin IMCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPpEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3IKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Yy4eOHOH 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1M COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJIAJa W KaXJAOr0 Yy4YaCTHUKA KOMAaHJbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiarath HOBBIE TIPOEKTHI, OIEHUBATh UJAEHU C TO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIHsIX, TPOSBJISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHHBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1)camoopranusanus:



UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JIEATEIBHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (HOPMYIUpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M JKU3HECHHBIX CUTyallUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIEHUS MpodsiieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLLICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM HpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th  HAaBBIKAMHM  TO3HABATENBbHON  pedieKCHud KaK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peQuieKCHM JIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

OPUHUMATh MOTHUBBI W apryMEHThl APYrMX IMpU aHaliu3e pe3yJbTaToB

ACATCIBbHOCTH,



3)npuHsiTHe ce0A U APYrUx:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

Pa3BUBATH CITOCOOHOCTH ITOHUMATh MUDP C IIO3UIHHN APYIroro 4€JI0BCKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHMS YYEeOHOro mpeameTa
«buomorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npoduibHOro  oOydeHust  oOydaromuxcss  Owonmorud. OHHM — BKIIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITIOCOOBI ICHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHBIX KXKU3HEHHBIX CUTyanusax. [IpemMeTHbie pe3ynbTaThl MPEACTABICHBI TI0
rojilaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TPoOJieM  palMOHAIBLHOTO
TIPUPOOTIOIL30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOITOJIATAIOIIE OWOJIOTHYECKUE TEPMHHBI W TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust

HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o muentpax



MHOTOOOpa3Wsi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB NEPBOTO MOKOJEHUS, PACIICIJIEHUS, YUCTOThI raMeT,
He3aBUCUMOTO HaciegoBanuss [.  Menjgens, TOMOJOTMYECKHUX PSIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basuiosa), IIPUHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKaApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKa, OMOJIOTUYECKHUX
MPOLIECCOB: 0OMEHa BemIecTB (MeTaboIn3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  UHIUBUIAYAIHHOTO  pa3BUTUA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJIEICTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIASIMH, MEKIYy CHUCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY OSTallaMH
oOMEHa BEIIECTB, ATaaM KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTHUIIOM H
(dhakTopamMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATH OTIMYHUTEIBHBIE MPU3HAKW JKUBBIX CHUCTEM, B TOM UHUCIIE

pPAaCTEHUH, )KUBOTHBIX U YEJIOBEKA,;



YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsl J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHUE pelaTb OMOJIOTMYECKUE 3a4a4, BBIABIISITh IPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOTMYECKUMHU IPOLIECCAMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE pabdOThl, COOJIOIATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpenctBamMu, (GOpMyIHpYs LEJdb HCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TOPEIACTaBIATh  MOJYYEHHBIE  pEe3ysbTaThl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHHME OLICHUBATh 3TUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIIEIOBaHUI B
obnactu  Ouonoruu ¥ MeIULIMHBI  (KJIOHMpPOBAaHWE,  HMCKYCCTBEHHOE
OILUIOIOTBOPEHME, HAINPABIECHHOE M3MEHEHHE I'€HOMAa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOJasTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu 1
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsSX CpPEIHEro

po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.
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Ne HaumenoBaHnuepasieioB u KoaunyecrBouacos JJIeKTPOHHbIE
n/m TeMIpPOrpaMMbi Bcero  Kourposububiepadors  Ilpakrtuyeckuepadornl  (1HppoBbie)
o0pa3oBaTe/IbHbIepecypChl
bubnunoreka LIOK
1 b 1
HOHOTITIRaKHAYKa https://m.edsoo.ru/
bu6mmoreka [IOK
2 XK 2
UBBIC CUCTEMBI U UX U3YYCHUE https://m.eds0o.ru/
bu6 K
3 buonorusiknerku 2 0.5 Honmorexa LIO
https://m.edsoo.ru/
bubmuorexa [JOK
4 X 10 1
UMUYECKasiOPraHU3aHSIKICTKI https://m.edsoo.ru/
bu6mmoreka [IOK
5) C 8 2
TPOCHHE I QYHKIHHIICTKL https://m.edsoo.ru/
6 OOMeH BellecTB U MpeBpalleHue 9 1 bubnunoreka [JOK
SHEPTHH B KIIETKE https://m.edsoo.ru/
7 Hacnencreennas unpopmanus u 9 05 bubnuoreka [IOK
peanu3arus e€ B KIICTKe ' https://m.edsoo.ru/
bu6 OK
8 Ku3HEeHHBIMITUKITKIIETKI 6 1 hgpil;llor;z(dasﬁ) T/
bu6 OK
9 Crpoenue U QyHKIIUHOPTraHU3MOB 17 1.5 h;p::?/?r:éefjasi.ru /
10 PazMHOXkeHUE U 8 15 bubmuorexa [JOK
Pa3BUTHEOPTaHU3MOB ' https://m.edsoo.ru/
T _
CHETHIA — HayKa O bu6mmorexa [IOK
11 HACJIEICTBEHHOCTH ¥ U3MEHYHUBOCTH 2 0.5
https://m.edsoo.ru/
OpraHU3MOB



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

bubmuorexa [JOK

1 1
12 3aKOHOMEPHOCTUHACIEACTBEHHOCTH 0 https://m.edsoo.ru/
bubmuorexa [JOK
13 3aKOHOMEPHOCTUU3MEHYHUBOCTH 6 1
https://m.edsoo.ru/
K
14 I'eneTnkauenoBeka 3 05 bubmmorexa LIO
https://m.edsoo.ru/
bu6mmoreka [IOK
1 4 1
> CenekuusoprauHsmos https://m.edsoo.ru/
buoTexnonorus u bu6mmoreka [IOK
16 4 0,5
CHHTCTHYECKAIONOIOTHS https://m.edsoo.ru/
17 PesepBHOECBpemMs 1
OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonuyecrBouacos
Haraun3y JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n Temaypoka Be KoHTpobHBI IIpakTuyeckn
YeHHUs aTeJIbHbIepeCcypChl
/ ero  epaboThI epadoThl
n
1 buonorus kak KOMIIJIEKCHAs HAyKa U 1
KaK 4acTb COBPEMEHHOI0 00I11eCcTBa
2 JKuBbI€ cUCTEMBI M UX CBOMCTBA 1
3 Y poBHEBasiOpraHU3alUsKUBBIXCUCT 1
eM
4 HcTopus OTKpBITUS U U3YUEHUS 1
kieTku. Knerounasreopust
Metoasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTruyeckas padora «M3yueHue
5 METOIOB KJIETOUYHOM OHonorun 1 0.5
(xpomarorpadusi, snexrpodopes,
muddepeHnaIbHOE
uentpudyruponanue, [1L[P)»
6 XHUMHUYECKUHCOCTABKIIETKH 1
7 MuHepanbHble BELIeCTBa KJIETKH, UX 1
Ouosoruyeckas poib
Oprannueckue BEIECTBA KIETKU —
8 6enxu. JlabopaTopnas padora 1 0.5
«Ob6Hapyx)eHne 6eJIKOB ¢ TTOMOIIBIO




Ka4eCTBEHHBIX PEAKLIUN»

CaoiicTBa, K1accuduKaims u

9
¢byHKIMN OETKOB
10 OpraHnyecKkueBeeCTBAKICTKH —
YIJI€BOABI
11 Oprann4ecKreBeIeCTBAKIETKA —
JIUIIU 1B
Hyxneunossie kucnorsl. JTHK u
PHK. JIabopatopnas pabora
12 = «MccnenoBanue HyKJIEHHOBBIX 0.5
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY
13 Crpoenue u pynkunu ATO. [pyrue
Hyksneozuarpudocdarer (HTD)
CexBenupoBanue JIHK. Meroasl
14 = reHOMUKH, TPAaHCKPUITOMHKH,
IIPOTEOMMKHU
15 = MeToaplcTpyKTYpHORONOIOTHI
16 THUIBIKIETOK.
[IpokapuoTnueckaskiieTka
CrpoeHne 3yKapuoTHYECKOM KIIETKH.
17 = TIlpaxTtuueckas pabota «/3yuenue 0.5
CBOMCTB KJIETOYHOH MeMOpPaHbD»
18 [ToBepXHOCTHBINAIIIAPATKIETKH
OnHomMeMOpaHHbIE OPraHOU B
19 =~ aeTkn. [TpakTnyeckas padora 05

«I/IsyquHe JABWKCHUS UTOIIIIa3MBbI
B PAaCTUTCIIBHBIX KIICTKaX»




20

21

ITonmyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJIPUH, TUTACTU/IBL.
JlaGopaTopHas pabora
«HccnenoBanue mia3mMonamn3a u
JIeTIa3MOJIHM3a B PaCTUTENIbHBIX
KIIETKax»

HemeMOpaHHbIeOpraHOUIBIKIETKH

0.5

22

23

24

25

26

27

Crpoenne u QyHKIUHUSAAPA

CpaBHuUTENbHAS XapaKTePUCTHKA
KJIETOK 3yKapHoT. JJabopartopHas
pabota «/3ydyeHue cTpoeHus KIETOK
Pa3IMYHBIX OPTaHHU3MOBY

AccuMmiAnMs U JUCCUMMIIALUS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
obmeHa BemiecTB. JIabopaTopHast
pabota «M3ydyeHune KaTaauTHYeCcKon
aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuIIa3bl WK KaTajaas3bl)»

DepMEHTaTUBHBIN XapaKTep
peaKIuii KJIETOYHOro MeTaboau3Ma.
JlaGopatopnas pabora «3yuenue
(hepMEHTaTUBHOTO PaCHICTIIICHHS
MEPOKCHU/Ia BOJIOPOJIA B
PaCTUTENLHBIX W KUBOTHBIX
KJIETKaX»

benku-akTuBaTops! U OeNKH-
MHTHUOUTOPBI

ABTOTpO(HBINTHIIOOMEHABEIIECTB

0.5

0.5




28

dorocunres

XemocuHTes. JJabopaTropHas pabora

29  «CpaBHeHHE IPOIIECCOB 0.5
(oTOCHHTE3a 1 XEMOCHHTE32a»
AHa’poOHbBIe opraHu3Mbl. Buibt
30 opoxenus. JlaboparopHas pabora
«CpaBHEHUE IPOLIECCOB OPOKEHUS U
TIBIXAHUSD)
31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPAUCHTA
32 mpotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 PeaknummarpuyHOTOCHHTE32
34 Tpanckpunuus —
MatpuuHsbliicnaTe3 PHK
35  Tpancusanus u e€dTarbl
36 KonupoBanue amuHokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranuzanys TeHOMa y IPOKaproT U
3YKapHOT
38 MonekysspHble MEXaAHU3MBbI
9KCIIPECCUU T€HOB Y YKapHOT
Bupycsl — BHeKIIeTOUHbBIE (POPMBI
g | KUSHHH o0JIMraTHBIE apa3UTHI. 0.5
IIpakTryeckas padora «Coznanue '
MOJIETIN BUpYyCa»
40 = BupycHble 3a0051€BaHUS YEIIOBEKA,




KUBOTHBIX, PACTCHUI

HanorexHonornu B OMOJOTMH U

41
MEIULIIHE

42 JKU3HEHHBIAIMKIIKIIETKA

43 = Marpuunsnicunres JJHK
Xpomocomsl. JITaboparopHas paboTa

44  «M3yyeHne XpoOMOCOM Ha TOTOBBIX 0.5
MHUKpOTpernaparax»»

45 JleneHUeKIeTKM — MHTO3
Tunsl knetok. Kapuokunes u
uutokunes. Jlaboparopuas padora

46 «Habmroienne MUTO3a B KIIETKaX 0.5
KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47 PerynsuusKu3HEHHOTOIIMKITAKIIETOK

48 = OpraHu3MKakeIHHOELEI0e
Txanu pactenuit. JlaboparopHas

49 = pabora «M3yueHue TKaHEH 0.5
pacTeHuin»
TkaHu )KMBOTHBIX M Y€IOBEKA.

50  JlaGoparopHas pabota «/3yuenue 0.5
TKaHEH JKHBOTHBIX)
Opraunbl. CucTeMbI OpraHoB.

51  JlaGoparopHas pabota «/3yuenue 0.5
OPraHoOB LBETKOBOT'O PACTEHUS»

52  OmoparenaopraHu3MoOB

53  JIBW)KEHHEOpraHU3MOB

54 | [luraHmeopraHU3MOB




IInTanne MO3BOHOYHBIX JKHBOTHBIX.

55 [TumeBapuTenbHas cucTeMa
YeJIoBeKa

56  JlpIxaHMeOpraHMU3MOB

57 JIpIXaHue TO3BOHOYHBIX )KHUBOTHBIX
U YelloBeKa

58  TpaHcmopTBeUIECTB y OPraHU3MOB
KpoBenocnas cucrema

59  TIO3BOHOYHBIX KUBOTHBIX U
YeJI0BeKa

60 Brigenenue y opranusmoB

61 = 3ammray opraHu3MOB

62 = HMMmMmyHHascucTemauenoBeka

63 PaznpaxxumMocTh 1 perymnsnus y
OpPTaHU3MOB
['ymopanbHast perymnsnus u

64 = SHIOKpWHHAS CUCTEMA KUBOTHBIX U
9eJoBeKa

65 = dopMbIpa3ZMHOKEHUSIOPTaHU3MOB

66 = IlomoBoepa3sMHOXKECHHE

67 = Meiio3
I"ametorenes. O6pa3zoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.

68 @ JlabGoparopHas pabota «M3yueHue 0.5
CTPOEHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

69 WHuButyanbHOEPa3BUTHEOPTaHU3M

OB — OHTOI'CHE3




70

3akJajKa OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB

71

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabota «BrisBicHHE
MIPU3HAKOB CXOJICTBA 3apPO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

73

74

Pa3zmHoOXeHUE U pa3BUTHE PACTCHHUIA.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HAayKU

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopatopHas pabora
«Jlpo3odumna kak 0ObEKT
TeHETHUYECKUX UCCIIET0BaHUI»

0.5

0.5

75

76

3aKOHOMEPHOCTU HACTIEA0OBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckaspabora
"N3yueHnepe3yabTaTOBMOHOTHOPH T
HOTOCKpEIMBaHU Y 1p030(pHIIbI"

[{uTonornyeckneoCHOBEIMOHOTHOPH
JTHOTOCKpELIMBaHUs

0.5

77

78

AHaNM3UPYIOLIEECKPEIINBAHUE.
HenonnoenoMuanpoBanue

JIMrubpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «M3yueHnue
pe3yabTaTOB TUTUOPUIHOTO

0.5




CKpEUIMBAaHUA y APO30(UITBI»

LII/ITOJ'IOFI/I‘ICCKI/I €OCHOBBIINUT'U 6pPI,I[H

7 OTOCKPEIIUBAHUS

80 CuerieHHOEHACIIEJOBAaHUETIPU3HAKO
B

81 XPpOMOCOMHAATEOPHUSIHACIICICTBEHHO
CTH

82 I'enetukanona

83  I'eHOTHMIKaKIEIOCTHASCUCTEMA

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
pacTeHHMIA, )KUBOTHBIX U Y€IOBEKa

85 N3MeHYnBOCTHIIPU3HAKOB.

BunsimzmenunBoctu

86 MonudukanmoHHATU3MEHINBOCTD
BapuauuonHsslii psan u
BapHaIllOHHAs KpUBasl.

JlaboparopHnast pabota

87  «HccnemoBaHue 3aKOHOMEPHOCTEH 0.5

MOIA(DHUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHneBapualMOHHOTOPSA U
BAPUALIMOHHONKPUBON»

88 I'eHOTUIIYECKASII3MEHIHBOCTb.
KoMOnHaTHBHASIM3MEHIUBOCTh
MyTannoHHasi HK3MEHYUBOCTb.

89 IIpakTuyeckas padora «MyTtaun y 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax)»

90 = 3aKOHOMEPHOCTH MYTAIIMOHHOTO




npoiiecca. DMUTeHETHKA U
SMUTeHOMHUKA

91

92

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHE U aHAITU3
POIOCIOBHON»

MeToapIMe TUIINHCKOUTCHETUKHU

0.5

93

3HaueHUe MCIUITUHCKON T'¢HETUKHU B
IpcaAOTBpalICHUN U JICUCHUU
reHEeTUYECKHUX 3a001eBaHNI
YCJIIOBCKaA

94

OCHOBHBIE ITOHATHA CCJICKLIUU.
Jlaboparopuas padota «3yueHue
COPTOB KYJbTYPHBIX PACTCHUH U
MOPOJI AOMAIITHUX KHUBOTHBIX

0.5

95

Metoapl CEeNeKIIMOHHOM paboTHI.
Jlaboparopunast pabota «13yuenue
METOJIOB CEJICKIIUH PACTECHUI

0.5

96

97

98

JIOCTHIKEHHMSI CeJIEKIIMU PACTeHUH U
XKUBOTHBIX. [IpakTHueckaspabora
«IIpuBUBKapacTeHUI»

CoxpaHeHnue, n3y4eHue u
HCIIOJIb30BaHNUE TEHETHYECKUX
pecypcoB

buorexHoorus Kak Hayka u
OTpacib IPOU3BOACTBA.
[IpakTuyeckas padora «M3yueHnue
00BEKTOB OMOTEXHOJIOTUI

0.5

99

OCHOBHBIeHaHp ABJICHUSICUHTCTHYCCK




1037 ()5 (11 (010501

10
0 XpOMOCOMHas1 U T€HHAsAUHKECHEPUs 1
10
1 MeauuuHCKHeOMOTEXHOIOT MU 1
10 Pesepsublii ypok. [IoBropenue,
5 000011eHNEe, CHCTEMATH3AIHS 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 10 135
ITPOIT'PAMME 2 '




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
buonorus, 10 kmacce/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., AkninonepHoe obmectBo «M31aTenbcTBo
«IIpocBenienue»

. buonorus. buonornueckue cucremsl u nporecchl, 10 kmace/ Tepemos A.B.,

[Terpocosa P.A., O61iecTBO ¢ orpaHUYeHHOM O0TBETCTBEHHOCTHIO « MO1]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

[Iporpamma no Onosioruu ajst 001e00pa3oBaTEeNbHBIX MIKOJ (COOPHUK OMOJIOTHS.
PaGouue nporpammel. [Ipeqmernas auHust yueOHUKOB «JIuHMS xu3nm», 10 — 11
KJIacChl: yueOHOe nocobue Jist 00111e00pa30BaTeNIbHbIX OpraHU3aIiii.
VYrny6nenunsiit yposens / [laceunuk B.B., lIsenoB I'.I"., Ebumona T.M. — M.

[IpocBenienue

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://content.edsoo.ru/lab/

https://www.school.edu.ru
https://www.fipi.ru/

https://www.yaklass.ru/
https://www.rustest.ru/
https://school-collection.edu.ru/
www/nature.ru- Hay4Hble HOBOCTH OUOJIOTUU
https://bio11-vpr.sdamgia.ru/
http://bio.1september.ru


https://resh.edu.ru/subject/5/5/
https://content.edsoo.ru/lab/
https://www.school.edu.ru/
https://www.fipi.ru/
https://www.yaklass.ru/
https://www.rustest.ru/
https://school-collection.edu.ru/
https://bio11-vpr.sdamgia.ru/
http://bio.1september.ru/

http://www.ebio.ru/che

http://college.ru/biologiya/

http://www.sbio.info

www.edios.ru — Dia0oc — EHTP JUCTAHIIMOHHOTO 00pa30BaHUsI.
www.km.ru/education - YueOHble MaTepuaibl U cJI0BapH Ha caiite « Kupuiut u
Medoauii»

http://www.uchportal.ru


http://www.ebio.ru/che
http://college.ru/biologiya/
http://www.sbio.info/




