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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (manee - Ouosiorus) Ha
YpPOBHE cpeaHero ooOiiero odpa3oBaHus pa3paboTaHa Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eneparuny,
dI'OC COO, Konnenmuu mnpenogaBanus ydeOHOro mnpeamera «buomorusy» wu
OCHOBHBIX TOJIOXKEHUN padoueil nporpammel Bocnutanuss MBOY CIHI Nel p.m.
Ky3oBaroso.

VYueOnniii npeamer «buonorus» yrinyonénnoro ypoBusa uzydenus (10 kmacc)
SIBJISIETCS. OJTHMM W3 KOMIIOHEHTOB MpeIMETHOM o0sacTu «EcTecTBeHHO-HAy4YHbIE
npeametrs». CormacHo mnonoxenussm ®OI'OC COO npoduiibHble  yueOHBbIE
MpeAMEThl, W3ydyaeMble Ha yriayOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepenimany oOy4eHHs] HAa YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS W
MpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOQECCUOHATBLHBIM U BBICIIMM OOpa3oBaHueM. B To e Bpems
KOKIBIM M3 OJTUX Y4YeOHBIX NPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
NPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHMTATEIBHBIX U Pa3BUBAIOLIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEld OO0ydYarolUXCcsi U CTUMYJIHUPOBAHUEM
MHTEepeca K KOHKPETHON 00JacTH HAy4YHOrO 3HAHUs, CBSI3aHHOTO C OHMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHOMy mpeamery "buosnorus" na€r mpeactaBieHHE O
e M 3ajayax M3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOiaEéHHOM
YPOBHE, ONpeIeIisIeT 00s3aTeabHOe (MHBapUAaHTHOE) IPEAMETHOE COJIEPKaHUE, €TO
CTPYKTYpUpOBAaHME IO pa3jeinaM M Temam, paclpeleleHue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BAaTeIbHOCTh H3YUYEHUs YYEOHOro marepuaia ¢ y4EToM
MEXIIPEMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Yy4eOHOro IpoIliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOywaromuxcsi. B nporpamme mno Ouonoruu
peaN30BaH TMPUHIUAN TPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMH Ha YypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBJICHHOCTh HA  TMOCJEAyIollee pa3BUTUE  OUOJOTMYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOI'O MHUPOBO33PECHMUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pasze JXKHW3HU, Ha
BOCIIUTAaHUE OEpPEeKHOr0 OTHOIIEHUS K OKpyXaroleh mnpupoaHoit cpene. B
nporpaMMe Mo OHOJIOTMH Tak)Xe IOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeameTa
«buonorusty B peamuzauuu  TpedboBanuii PIOC COO Kk MIaHHUPYyEMBIM
JUYHOCTHBIM, METAlpeJAMETHHIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUs H B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOU  JIEATEIHLHOCTH
oOy4JaronmMxcss MO OCBOCHHMIO COJEpkKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpPEeAHEr0 0011Iero 00pa3oBaHUsI.



VYueOnpiii mpeamer «buonorus» Ha ypoBHE cpeaHero o0iiero oOpa3oBaHMs
3aBeplIaeT Ouojormyeckoe oOpa3oBaHME B IIKOJIE M OPUEHTUPOBAH Ha
paclivpeHde U yriiyojieHne 3HaHui oOydarouIuxcst O KMBOM MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHON M KJIETOYHOW OHMOJIOTMH, 3MOPHOJOTMM M OHOJOTMU pa3BUTHS,
T€HETUKH, CEJIEKIIH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUE€HHUS U KOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha yriyOJE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYyYalOIIMUXCA K MOCIAEAYIOIIEMY MOJYyYEHHUIO
OMOJIOTMYEeCKOro  o0Opa3oBaHUsi B By3aX M OpraHuU3aluiX  CPEJHEro
npodeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpKaHMs COCTABISIET CUCTEMA
OMONIOrMYECKUX  3HAHWUW, IMOJIyYEHHBIX TIPU HU3YYEHUH  OOYyYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX PA3AesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpasoBanus, B 10—11 kmaccax 3T 3HaHUSA MOJYy4yarT pa3BuUTHe. Tak,
pacimiupeHbl U yriayOsjeHbl OMOJIOTMYECKHE 3HaHUS O PACTEHUAX, KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSX IKU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUSI MPUKIIAJTHOTO U TTOUCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl MOCIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamnus OWOJIOTMUECKHX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSAMM, IOJYYEHHBIMH OOYYaAIOLIUMUCS HpPU HU3YUEHUH
(bu3KKU, XUMUH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMYy mnpeaMmery "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBI U 3BOJIOIUOHHBIN TMOAXOABl K M3YyYEHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBbBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3AIMH, BOJIIOLMK OPraHUYEeCKOro Mupa Ha 3emie,
COXpaHEeHHusi OMOoJIOrM4ecKoro paszHooOpasus riaHeTsl. B 10 knmacce usywarorcs
OCHOBBI MOJICKYJIIPHOM W KIIETOYHON OHOJIOTHMH, SMOPHOJOTHH M OHOJOTHH
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUU U CHUHTETUYECKOW OuoJioruu,
aKTyaJIM3UPYIOTCS 3HAaHUA OOydyarolmuxcsi 1o OOTaHWKE, 300JI0TMHM, aHATOMUH,
(pM3HOT0rNY YEIOBEKa.

VYueOnbiii  mpeamer  «buonorus»  Tpu3BaH ~ O0ECHEYUTh  OCBOCHHE
oOyJarouMucs OMOJIOTHYECKUX TEOPUH U 3aKOHOB, M€, IPUHIUIIOB U MPaBUJ,
JIe)KAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3HMM M OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOIyJIsLIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIAIOIIUXCS HAYUYHBIX JTOCTH)KEHUSAX, COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOIMH, IPUKIAAHBIX aCIIEKTaX OMOJIOrMYecKuX 3HaHUU. s
pa3BUTHS U TOAJEPKAHMS HHTEpeca OOyyaroluxcsi K OWOJIOTMM Hapsiay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHaia B COACPKAHUU MPOTPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS U Pa3BUTHS
TOM uiau MHOM oOjacTh OMOJIOTMH, BKJIAJ0OM OTEYECTBEHHBIX U 3apyOeiHBIX
YYEHBIX B PEIICHUE BAKHEUITNX OMOJOTHYECKUX U KOJOTUIECKUX MPOOIIEM.



Lens uzyuenus yuebHoro mpeamera «buonorus» Ha yriayOoaéHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIUMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3allid J>KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHEe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€éHHOU 00nacTu
mpoecCHOHaNBHON NIeATeTbHOCTH, CBSI3aHHON € OHWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBeICHUs JIJISl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne T1lend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIETYIOIUX 3a4au:

OCBOEHHE O00YYAIOIIUMHUCSA CHUCTEMbl OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIECTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABNISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTEOIeH03, OMocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS JKUBOW MPHUPOJIBL:
UCCJEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTUU, HMOPHUOJIOTUU U OWOJOTUM Pa3BUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOrMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJOTHYECKUX
UcCleIOBaHUM B JlabopaTopur UM B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYarONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOH; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OILEHMBATH IOCIEACTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpY’KalIleld NpUpoAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAlOLIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUK WHGEKITMOHHBIX 3a00JI€BaHNM, TpaBUiIa TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS MHTEIIEKTYyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobdiIeMamMH, METOI0JOTHEH
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHUE Yy 00YyYaIOIIMXCs LIEHHOCTHOTO OTHOILECHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHKE IKOJIOTMUECKOM,
TFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUU (COOMIOJICHUE TMPaBWII TMOBEACHUS B NPUPOJAE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37]0POBbS
OKpYyXXarolux Jrojel  (coOmroneHuss Mep nOpouiakTUku — 3a00JieBaHUH,
oOecrnieueHne O€30MaCHOCTU >KU3HEAEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYaILUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME€  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIWBUYAJIbHOU o0Opa3oBaTebHOMI TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayneMy mnpodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHJUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YynCI0 YyacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero odmero obpaszoBaHus, coctaBiser B 10 kmacce — 102 gaca (3
gyaca B HEJICIIIO).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OO0yuYeHHs] OMOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HAIpPABICHHOCTH Ha
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(decCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIETCS POBEAEHUE JTA0OPATOPHBIX M MPAKTUYECKUX PadoT.



Conepxanue yudeOHoro npeamera «buosiorus» B 10 kiacce

10 KUIACC

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTUs
Ouosiornu.  buojornueckue HaykM M U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIE WCCIIENOBAaHUS B
OHMOJIOTHH.

3HaueHue OMoJOTuU B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. Ilpodeccun, cBszanHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKa: MEIULHUHE, CEJIbCKOM XO35UCTBE,
MIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuanckuii, U. 11. I1laBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

XKupbie cuctemMbl Kak mnpeaMeT wu3ydeHus Ouosoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CI0XXHOCTh U YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, MONYJISIITUOHHO-BUOBOM, AKOCHCTEMHBII
(buoreouenotuueckuit), ouochepusiii. Ilpoueccel, npoucxonsduie B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKM3HBH Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3yydaromme KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3aluu.

N3ydenne xkuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronmenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llondarue o 3aBucUMON u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IloctaHoBka n
nmpoBepka rumnote3. HyneBas rumnote3a. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux gaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpUYMHBI UWCKaXX€HUST PE3yJbTaTOB »JKcrepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupr u cxembl: «OCHOBHbIE TpPH3HAKH JKU3HWY», «buonornuyeckue
cucrteMbl», «CBOWCTBA JKUBOW MATEpUM», «YPOBHU OPraHU3alUM KUBOMN
npupob», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI



OpraHOB YEJIOBEUECKOro opraHusMay», «buoreonenos», «buochepar, «Metoms
U3YUYEHUS JKUBON IPUPOIBD.

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHHME ISl  TIPOBEACHUS
HaOJIIOACHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuE pa3aUYHBIX METOJOB MpPH
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJIeTKu

Knerka — CTpyKTypHO-(pyHKIIMOHalbHAsg €AMHMIA >KUBOro. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [IIBans,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOKEHHS COBPEMEHHON KIETOYHOMN
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3NeKTpodope3, METOJ MEUEHbIX aToMoB, auddepeHnnamILHoe
HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uKcupo8anHvlx
K1emok. DIEeKTpoHHAas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

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

Tabmuupl n cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIA MUKPOCKOID,
« cTopust pa3BUTHS METOJOB MUKPOCKOTTUIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pacTUTENbHbIX,
YKUBOTHBIX M OaKTEpPUATBLHBIX KJIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHONIOrUU
(xpomartorpadus, saexrpodopes, audpdepeHIuaATbLHOe IEHTPUPYTUPOBAHUE,
[TLLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, ydyacTHE€ B CTPYKTYpHpPOBAHUU
KJIETKH, TEIUIOperyysiuu. MuHepallbHble BellecTBa KIETKH, UX OMOJOTHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BemiecTBa KIETKU. buonornueckne mnonuMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBOM Mosekysbl. [lepBudnas
CTpyKTypa Oeika, MenTujaHas CBi3b. BTopuyHas, TpeTH4Has, YETBEPTHUYHAS
cTpyktypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudpukauuss  Oenkos.
buonornyeckue GpyHkuuu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, TUCAXapU/Ibl, OJIUTOCAXaPUIbl U MOJIUCAXAPUIBI.
OO6mwmii T1UIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yIII€BOIOB.



Jlumuael. ['uapodunsHO-rHAPODOOHBIE cBOMcTBa. Kiaccudukarus munuaos.
Tpurnunepunsl, Qochomunuasl, BOCKU, cTepouibl. buonormyeckue GyHKIUH
munuaoB. OOme cBONCTBAa OMOJIOTUYECKUX MEMOpaH — TeKY4YeCTh, CHOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxkneunnossie kucinotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupayib. MecTtoHaxoxaeHue u ouonorndeckue ¢yukiuu JHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B moisekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
kietrke. [lpyeue wykneozuompugocgpamer (HT®). Cexsenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas OHWOJOTHS: OMOXHMHYECKHE W OMO(GU3UYCCKHE HMCCIICIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMosekyl. Mooeruposarnue
CMpYKmypul U OYHKyuil 6UOMONEKYT U UX Komniekcos. Komnvromepnulii ousatin u
Op2aHUYecKull CUHmMe3 OUOMOIEKY]L U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

IToptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «Pacnpenenenue XMMHYECKHX JJIIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabnuuper u cxemsbl: «llepuoanueckas TabiMIlAa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOJbD», «BemecTtBa B coctaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbl Oenikay, «CTpyKTypbl OENKOBOW MOJIEKYJbD), «CTpOEHHE MOJIEKYT
yrieBoioB», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenune Mosekysibl ATOy.

O6opynoBaHue: XUMUYECKas OCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «McciemoBaHWe ~— HYKIEHMHOBBIX — KHCIIOT,
BBIICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbel KJIETOK: JyKapuoTHyecKass W mpokapuoTudeckas. CTpyKTypHO-
(byHKIHOHATBHBIE 00pa30BaHUS KIETKU.

CrtpoeHue npokapuoTudeckou kiaeTku. Kiertounas cTeHka OakTepuid U apxew.
OcoOeHHOCTH CTpPOEHHsI TeTepOoTPO(HON U aBTOTPOPHON MNPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib MPOKapuOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (razmanemma).  CTpyKTypa —IUIa3MaTHYECKON



MeMOpaHbl. TpaHCHOPT BeUIECTB yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas auddys3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (paromuTo3. Dk3ouuto3. Knerounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH PAaCTeHUM, TpUOOB.

Hurornasma. [{utozons. Lurockener. JBuxeHnue murtomiasmMbl. OpraHouIbl
KieTku. OJIHOMEMOpaHHbIE OpPraHoWAbl KIETKH: JHAOIIa3MaTUYECKas CeTh
(BIC), anmapar I'onbaxu, JTU30COMBI, UX CTpoeHuE W (yHKUHH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoOUAOB KiIEeTKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbI)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus benxkos 6
annapame [ onvoocu. Copmuposka benkoé 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KiieTKe. Bakyonu pactutenbhbix kietok. Kinerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHMTOXOHJIPUH,  IUJIACTHBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoerre u (YHKIIMA MHUTOXOHIpUN W Iiactul. [lepBuunble,
BTOPUYHBIE U  CJOXHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIMX  IYKApHOT.
XJIOpOIUIACThI, XPOMOIUIACTHI, JIEMKOTUIACTBI BBICIIMX PACTCHUN.

HememOpanHnbie opraHouabl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpPraHouIOB KJIETKH. Pu6ocomsbr. IIpomesicymounvie Quramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKU.
AxmuHosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KieTouHslii
ueHtp. CrpoeHHe W JBUKEHUE KIYTUKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@UIAMEHMAMU U
muxpompybouxamu. Momopnvle benxu.

SAnpo. Obonouka sapa, XpOMaTUH, KapuoIuiazMa, IpbIIIKH, UX CTPOCHUE U
¢bynkuuu. SnepHsiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMOcOM B HHTepha3HOM siape. Idyxpomamun u 2cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 0060a0uKuU 6 mumose. AHoephbiil
MPAascnopm.

Kinerounsle BkatoueHUs. CpaBHUTENbHASI XapaKTEPUCTHUKA KIIETOK 3YKAPUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuupl 1 cxembl: «CTpoeHHE 3YyKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTeNnbHOM — KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKUY.



OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENaparbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHwe CTpPO€HUA KJIETOK Pa3IMYHBIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOPaHBI.

JlaGopaTtopnass padora «lcciaegoBaHue IIa3MoJiM3a W JIEIUIA3MOJIM3A B
PaCTUTENbHBIX KIIETKaX).

IIpakTnueckass  padora  «V3ydyeHue  [OBMKEHUS  LUTOIUIA3MbBl B
PACTUTENBbHBIX KIIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISIUSA U AUCCUMUMIIALINS — JABE CTOPOHBI MeTabou3Ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopojia B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe ooOecrnieueHune kieTku: mnpeBpamieane ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuuid KJIETOYHOTO
Metabonusma. DepMeHTh, HUX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTaHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKUMX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcucenHbvlli U OKcueeHHbll omocunme3 y obaxkmepuii. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Pob XJI0pOIUIaCTOB B MPOLECCE
dborocunTeza. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cp. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEPUH, MKEIe300aKTEepUH, CEepOOaAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael OpoxkeHus. I[IponykTbl OposKeHHMS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oransl JSHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILCIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHIPUY B
npoleccax ouosgorudeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Ouepeus memobpanvoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cummaszwi. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes aHadpoOHBIM. D(PHEKTUBHOCTH SHEPTETHUECKOTO0 OOMEHa.

JdeMoHcTpanuu



[Moptpersi: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, 1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCUHTE3Y», « IHEPreTUUECKUM 00MeH», «buoCcUHTE3
oenkay», «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYyJOBaHUE I MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIMTUYECKONM  AKTHUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMUIa3bl WU KaTalla3bl)y.

Jlabopatopnass pabGora «/3yueHue (HEepMEHTATUBHOTO PpaCIICIIICHUS
NEPOKCH/Ia BOJOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKCHUS U JBIXAHH.

Tema 7. Hacaencreennass uH(popManus U peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOIO CHHTEe3a. Peanusanus HaciaeacTBeHHOW MHpopMauuu. ['eHeTrnueckuit
KoJ, ero cBoucTtBa. TpaHckpuniusa — Marpuulblii cuHTe3 PHK. IIpuHumns
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnous OuocuuTeza Oenka. KoawpoBanue amuHOkucioT. Poms pubocom B
OouocuHTe3e Oemnka.

Coepemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). Moaekyisapuvle Mexanuzmvl SKCNPEeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynsayuu pabomol ceHog. Perymsius oOMeHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycol — HeksieTouHble () OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHble 3a0oeBaHusl 4enoBeKka, KUBOTHBIX, pacteHuil. CITN, COVID-
19, counanbHble 1 METUIIMHCKHUE MPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6orvuiux maccusos («bigdatar)
CMPYKMYPHbIX OUonocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.

JemoHcTpanuu

IToptpetsl: H. K. Konbios, . N. IBaHOBCKUIA.



Tabmumer n cxembl: «buocunTe3 Oenka», «['eHernueckuit koa», «Bupyce»,
«bakrepuodarm.

IpakTuyeckas padora «Co3gaHrue MOJCIN BUPYCA».

Tema 8. 7Ku3HeHHbI HUKJ KICTKHU

Knerounsléi 1uki, ero mnepuoabl W peryisinusa. Wutepdaza u  MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
neneHuto.  IlpecuHrerndeckuii  (MOCTMUTOTHYECKHI), CHUHTETUYECKUM U
MMOCTCUHTETUUECKUN (MPEMUTOTUYECKUI) Iepuoibl UHTEp(a3bI.

Marpuunsiii cunte3 JHK — permumkanus. Ilpuaouner permmukanun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CUHTE3, AHTHUIIAPAJIIEIbHOCTD.
Mexannsm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTuil. JMIUIOMAHBIA U
rariouAHbI  HAOOpHl  XpoMOcoM. ['omonoruuHbie XpomMocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkm — MuTo3. CTagum MHUTO3a W NOPOUCXOASIIME B HHUX

nporeccel. Tunel muto3a. KapuoknHe3 n nuTokmHe3. buosorndeckoe 3HaueHUE
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IUMKIA KIETKH. [Iporpammupyemasi KiieToyHas
rudesnp — anomnTos.

Kinerounoe sapo, XpoMocOoMbl, (DYHKIHMOHAaJIbHAas TeHOMHKA. Mexanusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKa» — ououHgpopmamuveckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «OKU3HEHHBIM UK KIETKW», «Mwutos», «CTpoeHue
xpomocomy», «Pemmukanust JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKA JIYKa».

JlabopaTropnass  padora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIMpenapaTax ).

Tema 9. CTpoenue u GpyHKIUH OPraHM3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUS U JKU3HENEATENIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUcThl. KolOHWAIbHbIE OPTaHU3MBI.

B3auMocCBsI3p 4acTe€l MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opraHoB. OpranusM Kak €IMHoe 1enoe. ['omeocras.



Tkanu pactenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GyHKUMN U pacloioKEeHHs TKAaHEH B OpraHax pacTEeHUM.

TkaHu KUBOTHBIX W YEJIOBEKA. THIBI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN WH
PAacCIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIE W TE€HEpAaTUBHBIE OpraHbl pacteHuid. OpraHel u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4YeIOoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapyxHbIi u BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEMH.

JIBr>keHHe  OpraHu3moB.  J[BM)KEHME  OJHOKJIIETOYHBIX  OPTraHU3MOB:
aMEOOUHOE, JKTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTECHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTIOKJIETOYHBIX >KMUBOTHBIX M YEJIOBEKA:
MbItieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

Ilutanne opranuszmoB. IlornomeHue BOABI, YIJIEKUCIOrO Tra3a W
MHHEPAIBHBIX BELIECTB pacTeHHsMH. lIuranue kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOUHBIX >XUBOTHBIX. OTHEIbI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble kene3bl. lluieBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactennii. /[pixanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTku. KoxkHoe apixaHue. JlpIXxaTeabHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE  YCIIO)KHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHas cucTeMa 4YeaoBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTULl U
miiekonuTaroumx. Perynsius apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpPAHCIOPTHBIE CUCTEMBI PACTECHUU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOCHass cucrema W €€ OpraHsbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepale,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCJIOKHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOUYHBIX XHUBOTHBIX. PaboTa
cepua v e€ peryJisiuus.

Beinenenue y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyoid. Opranbel BblaeneHus. OuibTparus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPTraHOB BBIICIICHHUS.
CBs3b MOJOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTEIBHON CUCTEMaMu. Brienenne y
MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YEJIOBEKA.



3amMTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil M UHUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranu3ma ot Oone3Hed. iMMmyHHas cuctema uenoBeka. Kietounslii u
T'YMOpaJbHBIE WUMMYHHUTET. BpoXIE€HHBIH W TPUOOPETEHHBIN crenupuIecKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celiekTUBHOro ummyHutera (I1. Dpnux, d. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETBI OpraHU3MOB. Poiib BpOXKAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTs MW peryisiuss |y  Opranu3MoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxkumocTs u  peryisinus y
pacteHuid. POCTOBBIE BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y S>KUBOTHBbIX. HepBHas
cucTteMa M €€ OTIEeNbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnexc u
pediekTopHas ayra. be3ycinoBHbIE U YCIOBHbBIE PE(DIICKCHI.

I'ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA YKMBOTHBIX M YEJIOBEKA.
XKene3pl HHAOKPUHHOM CHUCTEMBI MU UX TOPMOHBI. JIelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [umnotanamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociam», «bakrepum», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUe CTEOIs»,
«CTpoeHue NHCTOBOM IUIACTHHKW», «KaHW XKUBOTHBIX», «CKEJIET 4eloBEKay,
«IImmeBapurenpbHas cucremMa», «KpoBeHocHas cucrema», «JlpIxarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHast CHUCTEMA,
«BblaenurenbHasg CHUCTEMa», «DHAOKpPUHHAs cuctema», «CTPOEHHUE MBIIILbD),
«Ammynuter»,  «KumeunonomoctHeie», «CxeMa  NUTAHUS  PACTEHUI,

«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHuEe AO0KIEBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTaromux», « HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAaHEW, PaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTJIOKOXKMX, *KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu



pacTeHHMIl pa3HbBIX OTHAEJOB, BJIAXHbIE MpENapaTrbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUJIEKIIMK OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelIOBeKa,
o0opyI0BaHUE JJI JEMOHCTPALIMK MOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH,
paciierieHus KpaxMaja U OeJIKOB 0] J€UCTBUEM (PEPMEHTOB, 000PYI0BaHUE IS
JEMOHCTPAIIUU OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre TKaHEH PaCTCHUI».

JlaGoparTopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHne u pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJIIOYas BETreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOMKEHHUSA:  I[OYKOBAaHUE,  CIOPYJISLuS,
dbparmMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHokenue. IlonoBbie KineTkw, win ramersl. Meio3. Craauu
Mmeno3a. [ToBegenne xpomocoM B menose. Kpoccunrosep. buosornuecknii cMbIcCi
M€03a W IIOJOBOro mpouecca. Melo3 W ero MecTo B KHU3HCHHOM LHKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameTorene3 y uUBOTHbBIX. [10JI0BBIE JKeEIE3HbI.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne MW 3MOpHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrHocoObI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHS — HayKa
0 pa3BUTUU OPraHU3MOB. Mopgpocenes — 00Ha u3 21a6HbIX NPOOIEM IMOPUONOCUM.
Konyenyus mopghocenos u moodenu mopghoeeneza. Craaum >MOpHOTEHE3a
KUBOTHBIX (Ha mpuMmepe Jarymku). Jpobmenme. Tumbsl  aApoOneHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BJIMSIHUE YacTe pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknajka TUIaHA CTPOEHMSI JKUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BnusHue Ha 3MOpPHOHAIBHOE pa3BUTUE PA3TUUYHBIX
(bakTOpOB OKpY-KAOILEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbI mepuon. I[Ipsimoe u
Hernpsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM 'y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHONOrmyeckoe 3HAYEHHWE MNPAMOrO0 M HENPSIMOro
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTaauu NoCTAIMOPHUOHATILHOTO Pa3BUTHS



y ’KUBOTHBIX U uenioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHne U cMEPTh KaK
OMOJIOTUYECKHE MTPOIIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['amerodputr u cnopodut. Meiio3 B
KU3HEHHOM [HKJIe pacteHuil. OOpa3oBaHue cmop B Ipoliecce Meio3sa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U Pa3BUTHE PACTUTEIIbHBIX
opraHu3MoB. J[BoifHOE OIJI0JIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl pETyJIALUU OHTOTEHE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmunelr U cxembl: «BereratuBHoe pa3MHOXeHUe», «Tumbel Oecrnosoro
pasMHOXEHUD», «Pa3MHOXKEHME XJIaMHIOMOHAAbl», «Pa3zMHOXKEHHE 3SBIIICHBI»,
«Pa3MHOXeHue TUAphD, «Meho3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue
AWIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAWM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «PaszButnme wmalickoro xyka», «PasButue capa”Huuny,
«Pa3Butne narymkw», «JlBOMHOE OILUIOAOTBOPEHHME Y ILBETKOBBIX PACTEHUNY,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX W ABYAOJBHBIX PacTeHUI», « KU3HEHHBI UK
MOPCKOM  KamycTeD», <« JKW3HEHHbIH [UKI MXa», <OKU3HEHHBIM LUK
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JIATYLIKID.

JlaGopaTopHasi padora «3yueHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BpIABICHME NPHU3HAKOB CXOJCTBA 3aPOJBILIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINUX
pacCTEHUI.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Wcropust cTraHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. PaGoter T
Mengens, I'. ne @pusa, T. Moprana. Poinp 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonwioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs] JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: TUOPHUAOJIOTUYECKUN,  ITUTOJIOTHUECKU,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiiel u cxeMbl: «MeTobl TeHeTUKNY», «CXEMbI CKpEIIBaHUS.

JlaGopaTopHasi padora «Jlpo3odmiaa Kak OOBEKT TI'€HETHYECKHUX

UCCIIEIOBAaHUI».
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi THOPUIOB TepBOTO MoKoaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHWs] MPU3HAKOB. LIUTOJIOrMYeCKHEe OCHOBBI
MOHOTHOPHUJTHOTO CKpEIIMBaHus. [ umore3a YMCTOTHI raMer.

Ananmsupytomee ckpemuBanue. [[poMeKyTOUHBIM XapaKkTep HACIIEIOBAHUS.
Pacuierienre npu3HakoB pyu HENOJIHOM JOMUHUPOBAHUMU.

HuruOpuanoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCHUMOTO
HACJICIOBAHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEIIMBAHUSL.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrerieHHoe
HACJEJOBAaHWE T€HOB, HAPYUIEHUE CUEIUICHUS MEXKJIy TIeHaMHu. XPOMOCOMHas
TEOpHUs HACTEICTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbpIi M rereporaMeTHbid 1oi. ['eHeruyeckas
CTPYKTYypa MOJOBbIX XpoMocoM. HacinegoBanue nMpu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak uenoctHas cucrema. [enoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM ayienu3M. B3auMoOJeiCcTBHE HEAUICNIbHBIX T'€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.

['eHeTHYECKUIT KOHTPOJIb Pa3BUTHUS PACTEHUM, >KMBOTHBIX WU 4YEJIOBEKA, a
Takke (HU3NOJOTHYECKUX TMPOLIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHyeCcKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHKpoOHOM». ['eHeTHMdecKkue acmheKThl KOHTPOJS U
M3MEHEHHMs HaclIeICTBEHHON MH(OPMAIIMU B TTOKOJICHUSX KJIETOK U OpraHU3MOB.

JdemoHcTpanuu

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

Tabnuter u cxemsl: «llepBoiif 1 BTOpOl 3akoHbI Menaens», « Tpetuit 3akoH
MeHnens», «AHaIUM3UpPYIOLIEE CKpelnBaHue», «HemnoaHoe AOMUHUPOBAHUEY,
«CueryieHHOe HaclieIoBaHUWE MPU3HAKOB y Jpo30uib», «l'eHeTuka TmoJay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBD),
«MHOX€eCTBEHHBIN ajlJIennu3M», « B3auMoaeiCTBUE T€HOB.

O6opynoBanue: MoOJAENb MJisi JEMOHCTpallMd 3aKOHOB €IuHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJICHUSI M PACIICIUICHUS TMPU3HAKOB, MOJEIb IS



JEMOHCTPAllMi 3aKOHA HE3aBUCUMOIO HACJIEAOBaHMS IPU3HAKOB, MOJEIb A
JEMOHCTpAllMA CUEIJIEHHOTO HACIENOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MuKponpenapar: «po3zoduinay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpENIMBaHUA y IPO30(DUITB».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMHpoBaHUU (EHOTHUIA.
N3meHunBOCTh MpHu3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MpPHU3HAKU. BHbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (oOpMUpPOBAHUU
MOIU(PUKAIMOHHON M3MeHuYnBoCcTH. HopMma peakiuu mpusHaka. BapuannoHHBIHM
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTnMyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUITHYECKOW U3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallMOHHASI.

KoMOuHaTtuBHasi M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HOOOpa3us B Mpeaesiax OJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHele U
nUTOIUIa3MaTuyeckue myTtauuu. CoMaTUYeCKUE W TMOJOBbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHoM u3MmeHunBocTd (H.M. BaBunoB). BuesnepHas m3MeHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, POJb  SNUSEHEMUYEeCKUx ¢hakmopos 8
HAC1e008anUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

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

Tabmuiet u  cxembl: «Buasl wusMmeHunBoCcTHY», «MonudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».

OO6opynoBaHue: XUMBbIE W TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHKH (poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HW3MeHYMBOCTH. [locTpoeHune BapHallMOHHOTO psifa W
BapUALlMOHHOU KPUBOM».



IpakTuyeckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHapoaHass mporpaMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3ydeHMsT TEHETHKH  YEJOBEKa: TIE€HEAIOTHYECKH,
OJIM3HEIOBBIH, LUTOT€HETUYECKHIA, MOMYJISIITUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE OTIPEACIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
IT11P-ananu3a. HacnencTBeHHbIe 3a00IeBaHUs YelloBeKa. | eHHbIE M XpPOMOCOMHBIC
0oJie3HM 4YenoBeKa. bolle3sHM C  HACIeNCTBEHHON MPenpacroyioKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a007eBaHUil 4YelioBeKa. MeauKo-reHeTuuecKoe KOHCYJIbTUpoBaHue. CTBOJIOBbBIC
KieTKU. [IoHSITHE «T€HETUYECKOTo rpy3a». ITUYECKHE ACHEKThl HCCIEIOBaHUN B
00J1aCTH peJTaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH 4YeJOBEKa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouieh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuinel u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUs T€HETUKHU
YyesoBeKay, «I'eHeTnYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanuga ¥ CENeKUUs. 3apOXKJICHUE CEJIIEKUMM W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHHM U MOPOJ
#uBOTHbIX. CopT, mOpoma, ImTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HaciaeAacTBeHHoOM wu3MmeHuuBocty H. WM. BaBunoBa, ero 3HadyeHue i
CEJIEKIMOHHOM padoTHI.

Metonpl ceneknMoHHOM paboThl. VICKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJVBHUIYaJIbHbIN. Ortanbl  KOMOWHAIIMOHHOM  CEJIEKIIUU. UcnsiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TIOMOINBI) OIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

McKyccTBeHHBIM ~ MyTareHe3 KaKk  METOJI  CCJIICKIIMOHHOW  paboThI.
PannanimoHHblil 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTypHBIX
dbopm opranu3zmMoB. Mcmnosib30BaHHE€ TEHOMHOI'O PEIaKTUPOBAHUS M METOOB
pexoMOuHaHTHBIX JIHK 115 monydeHns nCX0AHOro MaTtepuaa Jijlsl CEJIEKIUU.

[Tomyuyenue MIOJIUILIONIOB. BryTpuBnaoBas TUOpUIU3AIINSL.
brnuskopoacTBeHHOE — CKpeliMBaHWEe, WiIM  MHOpumuHr.  HepoacTBeHnHoe
CKpellluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuunbl. Mcmnosb3oBaHue



rerepo3uca B cenekiuu. OtnanénHas ruldpuamszarus. [Ipeogonenue Oecrumomus
MEKBUOBBIX THOPUAOB. JJOCTHKEHMSI CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeBONIOYULY.

CoxpaHeHre U U3yYEHUE T'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
WX JUKAX PpOAWYEH IS CO3/JaHHMs  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YIyUueHUs Cyuecmsyiouwux u co30aHus Ho8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpuMeHeHUueM COBPEeMEHHbIX Memo008 HAYUYHLIX UCCIe008aAHUI,
nepeooswvix uoell U nepcneKmueHbiX MmexHoI02UlL.

JdemoHncTpanuu

Iloprpersr: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIZIOB B HACJIEACTBEHHOW HM3MEHUHUBOCTH,
«Metonpl cenekiuny, «Otnanéunas rudbpuauzanusy, «MyTaresesy.

JlaGopaTopHnasi pabdora «/3yueHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOA0B CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHHI.

IkcKkypeusi «OCHOBHBIE METOJbI M JOCTHKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIa0OpATOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. bBuoTexHo/10TUs U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBBIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIEOONEeUeHre, IMOJIyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOjiene. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MUKPOOMOIOTHYECKUX
texHosoruii. [Ipou3BoAcTBO OeKka, aMUHOKUCIOT U BUTAMUHOB.

CoznaHue TEXHOJIOTMl M MHCTPYMEHTOB II€JICHANIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbI0 MOJTYUYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Kinierounas wnxkeHepus. MeTonbl KyJbTYphbl KJIETOK W TKaHEW pAacTeHU U
#®uBOTHBIX. Kpuobanku. Comaruueckas TuOpuAM3alUs UM COMaTUYECKUU
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEIEKUUU pacTeHuiu. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUTIOJOTBOpPEHHE. PeKOHCTpyKIUs
SUIEKJIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIUIAaHTAIUU SJEP KIIETOK.



Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass MU TeHHas WHXKeHepus. VCKyCCTBEHHBI CHHTE3 I€Ha W
KoHcTpyupoBanue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTvKeHusT MW NEepPCHEKTUBBI  XPOMOCOMHOM Y TE€HHOM  HMHXKEHEPHUH.
DKOJIOTUYECKHUE U ITUYECKUE TTPOOIeMbl FTEHHOW MHXKEHEPHUH.

Menuuuackue o6uorexnosnoruu. [locrrenomuas nudposas menununa. [TIP-
JMAarHocTUKa. MeTaOOJOMHBIM aHallu3, TEHOLIEHTPUYECKUM aHadu3 MNpoTeoMa
YeJIOBEKa I OLICHKM COCTOSIHMS €ro 370poBbs. Mcmonb30BaHHE CTBOJIOBBIX
kiaeTok. TaprertHas Tepamnus paka. 3D-OuoumxkeHepuss sl pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAHHWEM TEXHOJIOTHMH TPEXMEPHOro OuMonmpuHTUHTra U ckaddonaunra
JUISL pELICHM 3a/1a4 [IEPCOHATU3UPOBAHHON MEAULVHBI.

CoznaHvue BEKTOPHBIX BAaKIMUH C IENbI0 oOecreueHrss KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHe MOJEKYISPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxemsl: «Mcnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IIPOMU3BOJCTBEY, «KiteTounas naxxenepus», «I eHHass UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHH.

IIpakTnueckas padora «llorydyeHne MOJIOYHOKHUCIBIX TPOTYKTOBY.

IKeKypceusi «bHOTEXHONOTMsA — BaKHEWIAass NPOU3BOJAUTEIbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BNOJIOT'MHA B 10 KJIACCE

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0oOyJaromuMHUCs TPOrpaMM CpeaHero oO0Imiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHUE OOYYalOIIUMUCS POCCHUICKON
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazeumiue BHYTPEHHUX YOEKIACHUN JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAIULIMI pPa3BUTHSL OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O00YYAIOIITUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, TMPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIbHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHWS] K KYJIbTYpPHOMY HACICAWIO H
TPpaAULMSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKpYyXaroulen cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTro mpenmeTra «buomaorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOIO
OMbITA U OMbITAa ACSATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBIICHUM
BOCIIUTATEILHOU IESITENHHOCTH, B TOM YKCIIE B YACTH:

1)rpaxaancKkoro BOCIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk akKkTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA M MIPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESITEIBHOCTH MIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M MO3HABATEIbHBIX 3aJ]a4, BBHITOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU 1IEHHOCTSIMU U
COIMATIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MIPUPOHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHKEeHUsAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPUPOBI U €€ LIECHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1IArONOJIYyYUs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH TMpPaBUJI HWHIUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cdepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKalOIIEH CPEbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OUOJIOTHH
3HaHWS W YyMEHHUS TIPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONIb30BaHUEM  (COOJIIOICHHE  MpaBWJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIINX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, IKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTHYECKOM HaIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH IKOJIOTHUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKW, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MO3HAHUS MUPA;

MOHMMAaHUE crneuduKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GOopMUPOBAHHUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpEe Kak O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOW LMBHIM3ALINU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIXOJa U3 INI00ANIBHBIX 3KOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCMOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBILICHHUSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuarolmuxcs, GopMupyeMoi
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS JUIs aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieaTh OOOCHOBAHHbBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINSAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JEesATENbHOCTH, TOTOBHOCTb OCYILIECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OHOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBICHUE, MPOIIECC,
cucTeMa, HayuHbId (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
WCCIeIOBaHWe,  HAOMIOIEHWE, W3MEpPEHUE, OKCIEPUMEHT U JpYTHe);
yHUBEpCaJbHbIC Yy4yeOHbIE JelicTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKAaTHBHBIE,

PEryJIATUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPAMOTHOCTH W  COLMAJIBHOM KOMIETEHIMU OOyYarolmuxcs; CIOCOOHOCTh
00yJaroIIIXcsl WCITOJIB30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHHWS W  YHUBEpPCaJIbHbIE y4eOHbIE JIEUCTBHUS B
MO3HABATEIHLHOMN U COLMATIBLHON MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusi y oOyuatomierocss OyayT cQOpPMHUpPOBaHBI [O3HABATEIIbHBIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbBIE
NCHCTBUS, PETYISITUBHbIE YHHUBEpCalbHbIE Y4YeOHbIE JIEWCTBUS, COBMECTHAs
TCSATEIBHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIeTro
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBaanenue YHHBepCaJIbHbIMHU yueOHBIMU NMO3HABATEIbHBIMHU
NefiCTBUSIMHU:

1)0a30oBble JIOrHYeCKHeE A€ CTBUS:

CaMOCTOATENFHO  (QOPMYJNIHMpPOBATH W aKTyalIM3UpoBaTh  Mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTHUYECKOTO MBITUICHHSI
(amanuza, cUHTE3a, CpaBHEHHUS, KiIacCU(pUKAINK, 0000IIEHNs), PAaCKPHIBATh CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3M C JIPYTUMHU MOHSATUSIMH);

OTIPENENITh TETH JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACSITCIIbHOCTH C TIOCTABIICHHBIMU TEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MO/ICJIbHbIE cpencrtea Ui MIPe/ICTaBIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble McCIeI0BaTEeIbCKUE 1eHCTBHUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1)o0menmue:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1)camoopranusanms:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3)npunsaTHE ce0st M APYTrUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUECHTHUPOBAHBI Ha OO0ECIECUCHHE
npopuiabHOro  o0ydyeHust — oOywaromuxcs — Oumosormu. OHHM  BKIIOYAIOT:
cnerupuyeckue s OMOIIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa30oBaHUIO 3HAHUM, BUIBI ACSATEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKKE B
pEaNbHBIX XU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
roJaM U3y4eHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 10
KJacce JTOMKHBI OTPaXXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHON KApTHUHBI MHUpA, B
NO3HAHWU  3aKOHOB TPUPOABI W  PEHICHHH NpoOJieM  paldOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOH OHOJIOTMYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraromye OuOJIOTHYEeCKUEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIiu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), yuyenus (H. V. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHHS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHnaens, TOMOJIOTMYECKUX PSIIOB B
HacCJICACTBEHHOH U3MEHUYUBOCTH H. . Bagunoga), MIPUHIIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaOJI0/IeHHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
IIPOIIECCOB: OOMEHa BeIIeCTB (MeTaboJIM3M), TIpEBpaIlleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCMHTE3A U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHS  opraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOMIaMH KIETKH U HX
GYHKIUSMHE, CTPOEGHHEM KJIETOK pa3HbIX TKaHeM W uX (QYHKUUAMH, MEXKITY
OpraHaMd U CHCT€MaM{ OpraHOB Yy pPAaCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKUHUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaraMmu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY Ui J0Ka3aTeIbCTBA POJICTBA OPTaHHW3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniath OMOIIOTUYECKUE 3a]]a4d, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOIOTHYECKUMU MPOIIECCAMU U SBIICHUSMU, I€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHME Y4YacTBOBaTh B y4EOHO-HUCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TNPEACTABIATh  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHUYECKHUX

KOH(EepeHITUAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmacth  OWONOTMM W MEIWIMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymyrmieidl mpodeccruoHambHOM
JESITEIbHOCTH B 00JaCTH OMOJIOTUH, MEIULUHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh MO3HABATEIbHBIM
MHTEPEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOPECCUu U
OpOJODKEHHE OHOJIOTHYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po¢e€CCUOHAIBHOTO U BICILIEr0 00pa30BaHUsL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyectBo 4yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoubnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnnoreka [HOK
1 buosnorus kak Hayka 2 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
2 JKuBBbIE CHCTEMBI U UX U3yUYEHUE 5 https://m.edsoo.ru/7f41¢29
2
bubnnoreka [IOK
3 buonorus knetkn 4 0.5 https://m.edsoo0.ru/7f41¢29
2
bu6nunoreka [JOK
4 XHUMHYECKash OpraHu3anus KIeTKH 12 1 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
5 CrpoeHue u QyHKIUH KICTKH 10 2 https://m.edsoo.ru/7f41¢29
2
OOMeH BelecTB U MpeBpallleHUue SHEPTUN B bubmotera [JOK
6 peEp P 11 1 https://m.edsoo.ru/7f41¢29
KJIETKE
2
Hacnencreennas napopmanus u bubmorera [JOK
7 . p 11 0.5 https://m.edsoo.ru/7{41c29
peanu3anus e€ B KJIETKE )
8 JKW3HEHHBIN ITUKIT KICTKU 8 1 1 bub6mmoreka [{OK




https://m.edsoo.ru/7f41¢29
2

bu6nunoreka [JOK

ITPOTPAMME

9 Crtpoenue u QyHKIH OPraHU3MOB 19 1.5 https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK

10 Pa3mHOX€EHME U pa3BUTUE OPTaHNU3MOB 10 1.5 https://m.edsoo.ru/7f41¢29
2

I'enetnka — Hayka 0 HacJIEACTBEHHOCTH U bubmotera [JOK
11 Y A 4 0.5 https://m.edsoo.ru/7f41¢29
W3MEHYMBOCTH OPTaHU3MOB 5

bu6mmoreka [JOK

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 12 1 https://m.edsoo.ru/7f41¢29
2
bubmnoreka [HOK

13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 8 1 https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{OK

14 I'enernka yenoBeka 5 0.5 https://m.edsoo.ru/7f41¢29
2
bubnnoreka IHOK

15 Cenexuust OpraHu3MoB 6 1 https://m.edsoo.ru/7f41¢29
2
bu6nmorexa [JOK

16 buoTtexHoyorus U CHHTETHYECKAsE OMOJIOTHS 5 https://m.edsoo.ru/7f41¢29
2

17 Pe3epBHOE BpeMst 4

OBUIEE KOJIMYECTBO YACOB I10 136 13




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka KonTpoasubie | IlpakTudyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcsl
12 buonorus kak KoMILUIEeKCHas! HayKa U ) bubnmoreka [JOK
KaK 9acTh COBPEMEHHOI'0 00IIIeCTBa https://m/edsoo/ru|7f41¢292
Bbu6mmorexa [JOK
3-7 JKuBbl€ cUCTEMBI M MX CBOWCTBA 5 https://m.edsoo.ru/7f41¢29
2
YpoBHeBas opraHU3aIus )KUBBIX bubmorexa HOK
8-11 P P 4 https://m.edsoo.ru/7f41¢29
CUCTEM
2
bu6mmoreka [IOK
HcTopust OTKPBITHS U U3YICHUS
12 1 https://m.edsoo.ru/7f41¢29
kietku. Knerounas teopus )
Meroasl MOJIEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTuueckas pabora
«3yueHne METOIOB KIETOYHOMU bubmiorexa HOK
13 Y 1 0.5 https://m.edsoo.ru/7f41¢29
ouonorun (xpomatorpadus, )
anekrpodopes, nuddepeHnanbHOe B
ueHrpudyruposanue, [1L[P)»
bu6mmoreka [IOK
14-15 XUMHYECKUN COCTaB KJIETKU 2 https://m.edsoo.ru/7f41¢29
2
16 MuHepanbHble BelleCTBa KIETKH, UX 1 bubnuoreka [JOK

Ouosnoruyeckas poib

https://m.edsoo.ru/7f41¢29




2

OpraHudeckre BEIeCTBa KIICTKH —
oenku. JlaboparopHas pabota

bub6mmoreka [{OK

17 0.5 https://m.edsoo.ru/7f41¢29
«O0HapyxeHHe OEJKOB C IIOMOIIIBIO )
KaueCTBEHHBIX pEaKInii» B
. bu6mmoreka [IOK
CoiicTBa, Knaccudukamus u
18-19 https://m.edsoo.ru/7f41¢29
¢byHK1IMN OEIKOB 5
Bbu6mmorexa [JOK
Opranuueckue BeniecTBa KIETKH —
20 https://m.edsoo.ru/7f41¢29
YTIICBOBI )
bu6mmoreka [IOK
Oprannyeckre BEIEeCTBa KIETKH —
21 https://m.edsoo.ru/7f41¢29
JIUTIATBI
2
Hyxkneunoseie kucnorsl. JIHK u PHK.
JlaboparopHnas pabota bubnmoreka [JOK
22-23 «HMccienoBanne HyKJIEHHOBBIX 0.5 https://m.edsoo.ru/7f41¢29
KHCJIOT, BBIJICTICHHBIX U3 KIIETOK 2
Pa3IMIHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue bubmiorexa HOK
24 https://m.edsoo.ru/7f41¢29
nykieosuaTpudocdater (HTD) )
Cexsenuposanue JJHK. MeTtoas! bubnuoreka [JOK
25 T€HOMUKH, TPAHCKPUIITOMUKH, https://m.edsoo.ru/7f41¢29
POTEOMUKH 2
bu6mmoreka [IOK
26 MeToabl CTpyKTYypHOI OHOJIOTUI https://m.edsoo.ru/7f41¢29
2
27-28 Tuns! knerok. [Ipokapuornueckas bubnuoreka [JOK




KJICTKa

https://m.edsoo.ru/7f41¢29
2

CrtpoeHue 3yKapuOTHYECKOM KIETKH.

bu6mmoreka [IOK

29-30 IIpakTueckas padbora «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
CBOWCTB KJIETOYHON MEMOpaHbI» 2
bu6mmoreka [IOK
31 IloBepXHOCTHBIN annapar KIETKU https://m.edsoo.ru/7f41¢29
2
OnHoMeMOpaHHbIE OPTraHOU/IbI
Bbu6moreka [JOK
kietku. [IpakTudeckas padora
32-33 0.5 https://m.edsoo.ru/7f41¢29
«M3yueHne TBIKEHUS [IUTOILIa3MbI B 5
PacCTUTEIBHBIX KIETKAX) B
[TosryaBTOHOMHBIEC OPTAaHOUIBI KICTKH:
MUTOXOHJIPHH, TUTACTU/IBL.
JlaGopaTtopHnast pabota bubmorexa LIOK
34-35 0.5 https://m.edsoo.ru/7f41¢29
«HMccnenoBanue mia3Moan3a u 5
JeTIa3MOJIM3a B PACTUTEIbHBIX B
KJIETKaX»
bu6morexa [JOK
36 HememOpanHbIe OopraHOUIbI KIETKH https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
37 Crpoenue u pyHKIUHU apa https://m.edsoo.ru/7f41¢29
2
CpaBHUTEIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas buGmotera [JOK
37-39 y ' 0.5 https://m.edsoo.ru/7f41¢29
pabota «3ydeHune CTpoeHus KIETOK 5
Pa3IMYHBIX OPTaHU3MOBY B
40 AccuMmianug 1 QUCCUMUIISIIINS — bu6mmoreka [IOK




JIBE CTOPOHBI MeTaboIM3Ma. THIbI
oOmMeHa BemiecTB. JJabopaTopHas
pabota «M3yveHue KaTaIuTHIeCKOH
aKTHBHOCTH (DepMEHTOB (Ha IpUMepe
aMmIIa3bl WK KaTanas3bl)»

https://m.edsoo.ru/7f41¢29
2

OepMEHTATUBHBIN XapaKTep peakiuid
KJIETOYHOT'O MeTaboI13Ma.
JlabopaTtopHnas padota «M3yuenue

bubmmoreka [IOK

41-42 0.5 https://m.edsoo.ru/7f41¢29
(hepMEeHTATUBHOTO PACIICTUICHUS )
MEPOKCUIA BOJIOPO/A B PACTUTEIBHBIX -
1 KUBOTHBIX KJIETKaX»
bu6mmoreka [{OK
benku-akTuBaToOphl 1 OENKU-
43 https://m.edsoo.ru/7f41¢29
WHTUOUTOPBI )
bu6mmoreka [JOK
44 ABTOTpO(]HBINA TUIT OOMEHA BEIIECTB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
45 DOoTOCHUHTE3 https://m.edsoo.ru/7f41¢29
2
Xemocunres. Jlaboparopnas pabota bubnmoreka [JOK
46-47 «CpaBHeHHe TTpo1IeccoB POTOCHHTE3A 0.5 https://m.edsoo.ru/7f41¢29
1 XEMOCHHTE3a) 2
AHa»poOHbBIE OpraHu3Mbl. Bubl
bu6mmoreka [JOK
Oposkenus. JlabopaTopHas paborta
48 https://m.edsoo.ru/7f41¢29
«CpaBHEHHE TIPOIECCOB OPOKEHHUSI U 5
IIBIXAHUS B
49 AdpoOHBIE OpTaHU3MBI. JTaIbI bubmuoreka [JOK

HHEPreTHUECKOro oOMeHa

https://m.edsoo.ru/7f41¢29




2

DHeprusi MeMOPaHHOTO TpaJNCHTA

bu6mmoreka [IOK

50 npotoHoB. Cunte3 AT®: padoTa https://m.edsoo.ru/7f41¢29
npoToHHON AT®-crHTa3s! 2
bu6mmoreka [IOK
51 Peakun MaTpudHOTO CMHTE3a https://m.edsoo.ru/7f41¢29
2
Tpanckpunust — MaTPUYHBEIN CUHTE3 Bubmzorexa LIOK
52-53 p p P https://m.edsoo.ru/7f41¢29
PHK
2
bu6mmoreka [IOK
54-55 Tpancisanus u €€ drarbl https://m.edsoo.ru/7f41¢29
2
Bbu6moreka [JOK
Konunposanue amuHOKuCIOT. Ponb
56 K.p. https://m.edsoo.ru/7f41¢29
pubocom B OmocuHTese Oenka N
Opranu3zanys reHoMa y IPOKapHuoT U Bubmorexa TOK
57 P y pokap https://m.edsoo.ru/7f41¢29
AYKapHoT )
bubmmoreka [IOK
MouteKyIspHbIe MEXaHU3MBbI
58 https://m.edsoo.ru/7f41¢29
AKCTPECCHUU TEHOB Y yKapuOT )
Bupycbl — BHeKI€TOUHbIE (JOPMBI
JKU3HU U OOJIMTraTHBIE Iapa3uThl bubmorexa LOK
59-60 P ’ 0.5 https://m.edsoo.ru/7f41¢29
[TpakTrdeckas pabota «Co3nanue )
MOJICJIA BUPYCa» B
Bupychbie 3a00j1eBaHHS YeIIOBEKA Bubmiorexa TOK
61 by ’ https://m.edsoo.ru/7f41¢29

KUBOTHBIX, PACTCHUI

2




HanorexHoJoruy B OMOJIOTHU U

bu6mmoreka [JOK

62 https://m.edsoo.ru/7f41¢29
MEIHUIIHE )
bu6mmoreka [IOK
63 JKU3HEHHBIN ITUKIT KIETKH https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
64 Martpuunsiii cunares JJHK https://m.edsoo.ru/7f41¢29
2
Xpomocomsl. JITabopaToprast pabota bubnmnoreka [JOK
65-66 «/3ydeHne XxpoMoCcoM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢29
MUKpOIIpenapaTax» 2
bu6mmoreka [IOK
67 JleneHue KIeTKH — MHUTO3 https://m.edsoo.ru/7f41¢29
2
Tumne! knerok. Kapuokunes u
nutokuHe3. JlaboparopHas padora bubmuorexa [JOK
68-69 «Halmrorenre MuTO3a B KJIETKaxX 0.5 https://m.edsoo.ru/7f41¢29
KOHYMKA KOpeIIKa JIyKa (Ha TOTOBBIX 2
MUKpOIIpenaparax)»
bubmuoreka [{OK
70 Peryisnuys :kM3HEHHOTO LIUKJIA KJIETOK https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
71 OpranusMm Kak eIMHOE LEN0e https://m.edsoo.ru/7f41¢29
2
Tkanu pactenuii. JlaboparopHas bubmorexa LIOK
72-74 P ' paTop 0.5 https://m.edsoo.ru/7f41¢29

pabota «3yueHue TkaHel pacTeHUN

2




TKaHM )KMBOTHBIX M YEJIOBEKA.

bu6morexa [JOK

75-76 JlabopaTtopHnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
TKaHe! KUBOTHBIX» 2
Opransl. Cucremsl OpraHoB. bubnuoreka [IOK
77-78 JlabopaTtopnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
OpPraHoOB I[BETKOBOT'O PAaCTEHU 2
bu6mmoreka [JOK
79 Omnopa Tena opraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
80 JIBr>KeHME OpraHnu3MOB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
81 IIuranue opraHu3smMoB https://m.edsoo.ru/7f41¢29
2
Bbu6mmorexa [JOK
[TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
82 https://m.edsoo.ru/7f41¢29
[TumeBapuTenbHas cucTemMa yeaoBeka N
bu6mmoreka [JOK
83 JIpIxaHue opraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
JIpIXaHHe MO3BOHOYHBIX )KHBOTHBIX U
84 https://m.edsoo.ru/7f41¢29
YelioBeKa
2
bu6mmoreka [JOK
85 TpancnopT BEeECTB y OPraHU3MOB https://m.edsoo.ru/7f41¢29
2
86 KpoBeHocHas cuctemMa mo3BOHOYHBIX bubmuorexa [JOK

JKHUBOTHBIX U YE€JIOBCKa

https://m.edsoo.ru/7f41¢29




2

bu6mmoreka [IOK

87 Beiaenenue y opraHu3MoB https://m.edsoo.ru/7f41¢29
2
Bbu6mmorexa [JOK
88 3anmTa y OpraHu3MoB https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [IOK
89 NMMyHHas cucTeMa 4enoBeKa https://m.edsoo.ru/7f41¢29
2
PaznpaxuMocTs u perynsnus bubmmorera [JOK
90 d pety y https://m.edsoo.ru/7f41¢29
OpPraHU3MOB )
I'ymopanbHast perymismus u bubnuoreka LIOK
91 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U https://m.edsoo.ru/7f41¢29
4eJI0BEKa 2
bu6mmoreka [IOK
92 @OpMBI pa3sMHOKEHHSI OPraHU3MOB https://m.edsoo.ru/7f41¢29
2
bubmmoreka [IOK
93 [TonoBoe pa3zMHOXKEeHUE https://m.edsoo.ru/7f41¢29
2
bubmuoreka [{OK
94 Metios https://m.edsoo.ru/7f41¢29
2
95 I'amerorenes. O6pazoBanue u 0.5 bubnuoreka [IOK

pa3BUTHE MOJOBBIX KJICTOK.
JlabopatopHnas pabota «13yuenue
CTPOCHHUSI TOJIOBBIX KJIETOK Ha

https://m.edsoo.ru/7f41¢29
2




T'OTOBBIX MHUKPOIIpCIIapaTax»

NunuBuayansHOE pa3BUTHE

bu6mmoreka [IOK

96 https://m.edsoo.ru/7f41¢29
OpPraHU3MOB — OHTOT€HE3 )
. Bbu6moreka [JOK
3akiajKa OpraHoB U TKaHEU U3
97 https://m.edsoo.ru/7f41¢29
3apO/IBIIIEBHIX JTHUCTKOB 5
PocT u pa3BuTHE JKUBOTHBIX.
JlaboparopHas pabota «BrisiBienue bubmotera [IOK
98-99 PaTOpHas p . 0.5 https://m.edsoo.ru/7f41¢29
MPU3HAKOB CXO/ICTBA 3apObIIIeH )
MO3BOHOYHBIX JKUBOTHBIX) B
PasmMHOKeHME U pa3BUTHE PACTEHU.
Bbu6mmoreka [JOK
100- JlabopaTtopnas pabora «CtpoeHue
0.5 https://m.edsoo.ru/7f41¢29
101 OpPraHOB Pa3MHOXKEHUS BBICILIUX 5
pacTeHUI B
bu6mmoreka [JOK
HcTopust CTAaHOBIICHUS W Pa3BUTHS
102 https://m.edsoo.ru/7f41¢29
TeHETUKH KaK HayKH )
OCHOBHBIE TIOHSATHUSI U CUMBOJIBI
bu6mmoreka [IOK
redetuku. JlabopaTopHas padora
103 0.5 https://m.edsoo.ru/7f41¢29
«/Ipo3oduia kak 0OBEKT )
TeHETUYECKUX UCCIIEeIOBAaHUID) a
3aKOHOMEPHOCTH HacJeI0BaHUs
pu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota bubmiorexa HOK
104 . ) 0.5 https://m.edsoo.ru/7f41¢29
N3ydenue pe3ynbTaToB )
MOHOTHOPHUIHOTO CKPEIIMBaHUS Y B
apo3opuibr”
105 [uTonornyeckue 0CHOBEI bubmuoreka [{OK




MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA

https://m.edsoo.ru/7f41¢29
2

AHanmu3upyolee CKpeuuBaHue.

bu6mmoreka [JOK

106 https://m.edsoo.ru/7f41¢29
HenosnHoe nomuHnpoBanue )
UTHOPUIHOE CKPEIIUBAHUE.
A P P bubmmoreka [IOK
107- [IpakTuueckas padota «M3yueHue
0.5 https://m.edsoo.ru/7f41¢29
108 pe3yIbTaTOB AUTUOPHUIHOTO )
CKpEIIMBaHUA Y TIPO30(DUITBDY B
bu6mmoreka [IOK
LuTomornyeckre OCHOBBI
109 https://m.edsoo.ru/7f41¢29
JUTAOPUTHOTO CKPEUTUBAHUS )
Bbu6morexa [JOK
CuemnieHHOE HaceI0BaHUE
110 https://m.edsoo.ru/7f41¢29
MIPU3HAKOB )
bu6mmoreka [JOK
XpoMocoMHas TeOpust
111 https://m.edsoo.ru/7f41¢29
HACJIeICTBEHHOCTH 5
bu6mmoreka [IOK
112 I'eneTunka mona https://m.edsoo.ru/7f41¢29
2
bu6mmoreka [JOK
113 I'eHoTHn Kak 11eI0CTHAS CUCTEMA https://m.edsoo.ru/7f41¢29
2
. bu6mmoreka [IOK
['eHeTrUecKuii KOHTPOJIb PA3BUTHS
114 . https://m.edsoo.ru/7f41¢29
pacTeHUl, KUBOTHBIX U YeJIOBeKa )
115 N3meH4nBOCTH IpU3HAKOB. Buabl bubnuoreka [IOK

HU3MCHYHBOCTH

https://m.edsoo.ru/7f41¢29




2

116

MO,Z[I/I(I)I/IKaLII/IOHHa}I HN3MCHYHUBOCTD

bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢29
2

BapuauuoHHblli psl 1 BapuauMOHHas
kpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN

bu6mmoreka [JOK

117 . 0.5 https://m.edsoo.ru/7f41¢29
MOIH(DHUKAITMOHHOW H3MEHUNBOCTH. )
[TocTpoeHue BapHAIIMOHHOTO psiia U B
BAPUALIMOHHON KPUBOI»
bu6mmoreka [{OK
'eHOTHIIUECKASt U3MEHYUBOCTb.
118 https://m.edsoo.ru/7f41¢29
KomOnHaTnBHAsI ”3BMEHUYNBOCTH )
MyTannoHHast K3MEHUYUBOCTb.
[IpakTrueckas padora «MyTanuu bubmotera [IOK
119 P P Y Y 0.5 https://m.edsoo.ru/7f41¢29
Ipo30¢ bl (Ha TOTOBBIX )
MHKpOIIpenaparax ) B
3aKOHOMEPHOCTH MYTaIllHOHHOTO bubnuoreka [JOK
112 npoiecca. JNUreHeTUKa 1 https://m.edsoo.ru/7f41¢29
ATIMUTEHOMHKA 2
I'enetnka yenoseka. [IpakTudeckas bubnmoreka [JOK
121 paborta «CocTraBiieHHE U aHAJIU3 0.5 https://m.edsoo.ru/7f41¢29
POAOCIOBHOM 2
bu6morexa [JOK
122 Metoabl MEIUIIMHCKON T€HETUKH https://m.edsoo.ru/7f41¢29
2
3HaueHWe MEAUIIMHCKON TCHETUKH B bubmuorexa [JOK
123 IIPEAOTBPALIEHUU U JICUCHUN https://m.edsoo.ru/7f41¢29

reHEeTUYECKUX 3a00IeBaHNi YeI0OBEKa

2




OCHOBHBIC TIOHSTHS CEJICKIINH.
JlabopaTtopHnas pabota «3yuenue

Bbu6moreka [JOK

124 N 0.5 https://m.edsoo.ru/7f41¢29
COPTOB KYJIbTYPHBIX PACTCHHI U )
MOPOJT IOMAITHUX JKUBOTHBIX) B
MeToapl CEeNeKIIMOHHON pabOoTHI. bubnuorexa [JOK
125 JlabopaTtopnas padora «3yuenue 0.5 https://m.edsoo.ru/7f41¢29
METOIOB CEJICKI[UH PACTCHHUID» 2
JloCcTrXKEeHHUsI CeNEKIMU PACTEHU 1 Bbu6mmoreka [JOK
126 #UBOTHBIX. [IpakTHueckas padota https://m.edsoo.ru/7f41¢29
«IIpuBuBKa pacTeHUI» 2
Coxpanenue, U3yueHue u bu6mmoreka [JOK
127 HUCTIOJIb30BAHUE TEHETUYSCKUX K.p. https://m.edsoo.ru/7f41¢29
pecypcoB 2
buoTtexHonorus kak Hayka u OTpaciib
npou3BoAcTBa. IIpakTuyeckas pabora bubmiorexa LHOK
128 P P P 0.5 https://m.edsoo.ru/7f41¢29
«M3yueHne 0ObEKTOB )
OMOTEXHOJIOTHH -
OcHOBHBIC HaNIpaBJICHUS buGmnorexa [IOK
129 Vp https://m.edsoo.ru/7f41¢29
CUHTETHYECKON OMOI0THI 5
bu6mmoreka [IOK
130 XpOMOCOMHasl ¥ T€HHasl HH)KEHEpUs https://m.edsoo.ru/7f41¢29
2
bu6morexa [JOK
131 MenunuHckre OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢29
2
132- PesepsHnbiii ypok. [loBTOpenue, bubmorera [JOK
. https://m.edsoo.ru/7f41c29
134 000011IeHNEe, CHCTEMATH3AIMA SHAHUN

2




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136

13.5
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