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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBanus ydeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxkeHusMm OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HaHHWS, CBA3AHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COZep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHA M OHOJOTMU pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpeamery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI0 YPOBHS OpTraHU3ALMH, SBOJIOLMN OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTUH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4aromuxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KalMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHuM. s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OMOJIOTHMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JoctmxeHnne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHHS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJlaMH  CaMOCTOSITEIbHOIO  IPOBEIEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOMW; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOrMYECKOT0o UCCJIEI0BAHMSI, IIPOBEICHHUSI HKCMEPUMEHTATbHbBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBHS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECAaMH M ITOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3anMoHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHOJOTUH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBHEM MPU O0YYCHUU OHMOJIOTHN Ha yriyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkass UCTOpus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuit, U. 11. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTeMBbl Kak mpeaMer u3zydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alllu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBast runotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmupt u cxeMbl: «OCHOBHBIE TpHU3HAKU KU3HUY, «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHue >XUBOTHOM KIEeTKW», «TKaHM KHUBOTHBIX», «CHCTEMbI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
U3YYEHUS KUBOU MPUPOJIBI.

O6opynoBanue:  ynabopatopHoe  oOopylnoBaHHE  JJIsi  IPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcnonb3oBaHue pa3IMYHBIX METOJOB IPHU
U3YYEHUU KUBBIX CUCTEMY. (C ucnonvsosanuem ooopyoosanus yenmpa « TOYKA

POCTA»)
Tema 3. buojorusi KiieTKku
Kierka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus

oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(EepeHInaIbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHraIbHoe HEeHTPUGYTHUPOBaHUE,
[ILIP)». (¢ ucnonvsosanuem obopyoosanus yenmpa « TO4YKA POCTA»)

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKU. buonornueckue mnonauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTypsl. [enatypauus. CsoiictBa ©OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHKIuU 6€TKOB. [lpuonsi.

YrneBoasl. MoOHOCaxapuIbl, TUCAXAPUIBI, OJIATOCAXAPUABI U MOJINCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneotunpl. [Ipunnun kommiementapuoctu. [lpaBuno UYapradda. CrpykTypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue Qynxuun JITHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
CoCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmypsl U QYHKYUti 6UOMONEKYN U UX Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XUMHYECKHX J3JEMEHTOB B HEXHBOU
npupoze», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakiuiy. (¢ ucnoavzosaruem ooopyoosarnus yenmpa « TO4YKA POCTA»)

JlaGoparopnass  padora  «lccrmenmoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX W3 KJIETOK pAa3jMYHBIX OPraHU3MOBY». (C UCHOIb30BAHUEM
ooopyoosanus yeumpa « TO4YKA POCTA»)

Tema S. CTpoeHue 1 QyHKIMH KICTKH



Tumnbel KJIETOK: JdyKapuoTHYeckas W mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHONM W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTo U poJib POKapHOT B OUOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJIETKHU.
[Tna3matuueckass MeMmOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeruéHHas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hurormnasma. [{uro3omns. Lutockener. JIBuxkenne nuromina3Mbl. OpraHou bl
kietkn. OnHoOMeMOpaHHBIE OpraHOWbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOoeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius anmapata ['onbmxu. Moougurxayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U muiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  TIACTUIBI  (OTOCHHTE3UPYIOIIUX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
neHtp. CTpoeHHWE U JBWKEHHE IKIYTMKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka sipa, XpoMaTUH, KapuoIIa3Ma, SIAPBIIIKA, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /Jlunamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
MPAaHCnopm.



Knerounsle BkatoueHusi. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTknw», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpOe€HHSI KIETOK pa3IMYHBIX
OpPTaHU3MOBY. (¢ ucnonvzosaruem ooopyoosanus yeumpa « TO4YKA POCTA»)

IIpakTuyeckas padora «/3yueHue CBOWMCTB KJIETOYHOM MeMOpaHbD». (C
ucnonvzosanuem obopyoosarus yenmpa « TO4YKA POCTA»)

JlabopaTtopnasi padora «lVccnenoBaHue IUIa3MoONIM3a W JAEIUIa3MOJind3a B
PACTUTENIbHBIX KIIETKAX». (¢ ucnoav3oganuem obopyoosanus yeuwmpa «TOYKA
POCTA»)

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PaCTUTENBHBIX KIETKAX». (¢ ucnoivsoganuem o6opyoosanus yeumpa «TOYKA
POCTA»)

Tema 6. O0OMeH BeleCTB M NpPeBpalleHue JHEPIUH B KJIETKe

AccUMHWIIALINS U AUCCUMUIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHUYECKUX KaTaJIM3aTOpoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakIiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpraHUYECKHUX BellecTB B KieTke. DortocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIHUE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.



AHaspobHble opraHu3mbl. Buabl Opokenus. IIpoaykTel OpoxeHHS U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AnpoOHbIe OpraHU3MBl. Orarsl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIETUICHUE TITIOKO3bI.

buonorniueckoe okucaeHUE, WU KIETOUHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoleccax onojgornyeckoro okucienus. lLukmnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memopanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonunou ATD-cunmaszel. IlpeuMmyriecTBa a’poOHOTO IYyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DoTOCHHTE3Y», « DHEPreTHUECKU 00Men», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XEMOCUHTE3M.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJI HMPHUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha TpUMEpEe ammiIas3bl WM KaTalasbl)». (C UCNOAb308AHUEM
obopyooesanus yenmpa « TO4KA POCTA»)

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEePOKCHUA BOJAOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX». (C UCHOIb30BAHUEM
ooopyoosanus yeumpa « TO4YKA POCTA»)

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a». (¢ ucnonvzosaruem ooopyoosarnus yeumpa « TO4YKA POCTA»)

JlaGopaTopnasi padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXAHUS». (C
ucnoawvzoganuem ooopyoosanus yenmpa « TO4YKA POCTA»)

Tema 7. HacsieactBeHHass uHGOpMaLMs U peau3alus eé B KIeTKe

Peakuun mMatpuuHoro cuHrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTpuunblii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocuntese Genka.
VYcenoBust OuocunTeza Oenka. KoaupoBanue amMuHOKUCIOT. Posb pubocoMm B
OouocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzaluus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryinsiusi akTUBHOCTH T€HOB Yy MpoKapuoT. l'mmoresza
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y



aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHIHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oeBanus 4enoBeka, )KUBOTHbBIX, pactenuit. CIIN]/, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz donvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.

JleMoHCTpanumn

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabmuiel 1 cxembl: «brocuaTe3 O€nKay, «I'eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm.

IIpakTnyeckas padora «Co3naHue MOJEIN BHpPYCa». (C UCHONb308AHUEM
obopyooesanus yenmpa « TO4YKA POCTA»)

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TMpolieccoB, MpoTeKawIux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHUECKUH ) epUobl HTEpGa3bl.

Marpuunsiii cunte3 JIHK — permukanms. [Ipunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIUIEIbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KJIETKM — KapuOTHIl. JIUIUIOMAHBIA U
rariouaHbId  HaOOpHl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne xnerkn — wmuTo3. CTaguy MHUTO3a U TPOUCXOIAIINE B HUX

nporeccel. Tunbel muro3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HayeHue
MHTO3a.

Perynsuuss murornueckoro nmkia kiuerku. [Iporpammupyemas kieTtodyHas
ru0esb — anomnTo3.

Knerounoe sanpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHus KIemkKu.

JleMoHCTpanun

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Muto3y», «CtpoeHue
xpomocomy, «Permkanus JJHK.



OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KJIE€TKax
KOpELIKA JIyKa».

Jlabopatopnass  padora  «/3ydyeHne  XpomMOocOM  Ha  TOTOBBIX
MUKpOIpenaparax». (¢ ucnoivsoganuem obopyoosanus yeumpa «TOYKA
POCTA»)

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEILKa
ayka (Ha TOTOBBIX MUKPOIIpENaparax)». (C UCHOIb308aAHUEM 00O0PYO0BAHUS
yenmpa « TO4YKA POCTA»)

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOUHbIE TIpUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIN, APYTHE NMPOTUCTHI. KOJOHNAIBHbBIE OPraHU3MBI.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eInHoOe neioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GyHKIMNA U PacTONIOKEHHS TKaHEH B OpraHax pacTeHUH.

TkaHU KMBOTHBIX M YE€JOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PacnoJIOKEHUS TKAHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble M TI'eHEpaTHMBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHu3MoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBMIKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO ras3a W
MUHEpaJIbHBIX BELIECTB pacTeHUsMU. IIuTanue XKUMBOTHBIX. BHyTpunonocTHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnimeBapuTenbHas
CHUCTEMA YEeJIOBEKaA.

Jlpixanue opranu3moB. /[pixanue pactenuii. J[prxanne >kuBoTHbBIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxHOe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.



OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpIxarenbHas cuCTEMa 4YelNOBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00BEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHII.
TpaHcriopT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIOLMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepala u €€ peryisiuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbel BelaesieHus. POuipTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThl OPTAHOB BBIJIEICHUS.
CBs13b IOJIOCTH T€Ja ¢ KPOBEHOCHOM U BBIIEIUTEIBHON cCUCTEMaMU. Brlienenue y
MO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHrM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CroOpsl
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Y MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOpPaJIbHBIA MUMMYHUTET. BpoXa€HHbIH W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOr0o ummyHuteta (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTe ¥ peryisiius |y  OpraHusmoB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PazgpakumMocTe W perymanus y
pactenuid. PocToBbIE BelIeCTBa U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediuexc u
peduexropHas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryanus U SHAOKPHUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBsA3b HEPBHOW UM SHIOKPUHHOM cucTeM. [unortamnamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupr u cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,



«CucTteMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHHe
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue cTediis,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHW >KUBOTHBIX», «CKEJIET YeI0OBEKa»,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTenbHas

cucrema», «HepBras  cucrema», «Koxka», «Msleynas  cucremay,
«BpienuTenbHas cUCTEMa», «DHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBIIIIBDY,
«Ummynurer»,  «KumeunonosoctHeiey, «CxeMa  OUTaHUS  PACTEHUID,

«KpOoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHHe T0kKAEBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBuas  cuctema  nrtuny, «HepBHas — cucrtema
MIIeKoUTaromux», « HepBHas cucrema venoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHierieHus Kpaxmasia U OelIKoB 1o eicTBreM (GepMEHTOB, 000pYI0BaHHE ISt
JIEMOHCTPAIIUK OMBITOB TI0O U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeIbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEl pacTEHUI». (¢ UCNONb308aAHUEM
ooopyoosanus yeumpa « TO4YKA POCTA»)

JlaGopaTopHasi padora «/3yyeHre TKaHel KUBOTHBIX». (C UCHONIb308AHUEM
obopyooesanus yenmpa « TO4KA POCTA»)

JlaGopaTopnasi padora «/3ydeHue oOpraHoB ILBETKOBOIO pPACTEHUS». (C
ucnoawvzoganuem ooopyoosanus yenmpa « TO4YKA POCTA»)

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISIUS,
dbparmMeHTaius, KIOHHPOBaHUE.

ITonoBoe pasmuokeHue. IlojoBble KIIETKW, WM TameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. KpoccuHnrosep. bruonornyeckuii CMbICI
MEH03a M TIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B KM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10J10BBIE KEIe3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIEeTOK. CniepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.



OmnogoTBOpeHHE © AMOPHOHATBHOE pa3BUTHE KUBOTHBIX. (CmocoOb
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum sMOpuOreHesa
KUBOTHBIX (Ha mpumepe Jsarymkd). JlpoGmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJEHUS MIIEKONMUTAIONUX. 3apObIIIEBbIE JIUCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSIHUE 4YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpHOHANIbHAS HHIYKLIUS).
3akiaJKka TIUIaHa CTPOCHUSA JKMBOTHOTO KakK PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyKaloIIeH Cpeibl.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbI mepuoa. llpsmoe wu
HempsiMoe  pas3BuTue. Pa3zButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakTOpbI
pEryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIJIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTYISIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuipel 1 cxembl: «BereratuBHOe pasMHOXeHUE», «TuIbl Oecronaoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIaMUIOMOHAIb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TuApb, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTe IATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy ILBETKOBBIX PACTEHUMNY,
«CTpoeHue CeMsH OJHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbDy, <«JKM3HEHHBIM UMK MXa», <« KHW3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD).

OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIECTOK H
CIIEpPMAaTO30UI0B, MOAENb «LIMKIT pa3BUTHUS JIATYIIKIY.



JlabGopaTtopnas padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax». (¢ ucnoavzosanuem obopyoosanus yeumpa «TOYKA
POCTA»)

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3apPOIBILICH
MMO3BOHOYHBIX JKUBOTHBIX». (C UCnoab308anuem obopyoosarus yenmpa « TOYKA
POCTA»)

Jlabopatopnass paGora «CTpoeHHE OPraHoB pPa3MHOXEHUS BBICIIMX
pacTeHui». (¢ ucnoavzosarnuem ooopyoosanus yeumpa « TOYKA POCTA»)

Tema 11. I'eneTuka — Hayka 0 HACJE€JACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6oter H. K. KonbsuioBa, H. 1. BaBunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE MOHATHSA U CUMBOJIbI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTAS JIUHUS, THOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX
UCCIIEIOBAHUMNY. (¢ ucnoavzosanuem obopyoosanus yenmpa « TO4YKA POCTA»)

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [lpasuno nomMmunupoBanus. Bropoii
3aKOH MeHJenss — 3aKOH paclleruieHusl Mpu3HakoB. LluTomornyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. ['unores3a 4ucToThl raMmer.

AHanuzupytouiee ckpempBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Paciienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS  TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHUSI.

Cueriennoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. CuersienHoe
HACJIEIOBAHUE T'€HOB, HApYLIEHUE CLEIUICHUS MEXAY TI€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.



['eneTtnka nosa. XpoMOCOMHBIM MEXaHU3M ONPENEIEHUS 10J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporameTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['eHoTHn Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX WM 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HaCJIeACTBEHHOU HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKkoH
MeHnnens», «AHamu3upymoouniee CcKpemuBaHue», «HemomHoe TOMHUHHMpPOBaHHUEY,
«CuernyieHHOEe Haclel0BaHWEe MPU3HAKOB Y Jpo30puibl», «l'€HeThka moJay,
«Kapuotun  uyenoeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
ruOpUIOB TEPBOrO TMOKOJCHUS M pacHIeIVICHUs MNPU3HAKOB, MOJEIb s
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEINb IS
JEMOHCTpAlMM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Yy JpOo30dUIIbI». (C uUCnOIb308aHUEM 000PYO00BAHUS UYEHMPA
«TOYKA POCTA»)

IIpakTuueckass  padora  «l3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIMBaHUs Yy Jpo30QWIb». (C uUCnonv3o8anuem 000py008aHUsi YeHmpa
«TOYKA POCTA»)

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIA W cpenbl npu  (GopMuUpoBaHUU (EHOTHUIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukannonHass U3MeHYUMBOCTh. Ponb cpensl B (hopMUpOBaHHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psin u BapuanmonHas kpuBasi (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIUYECKON U3MEHYHBOCTH.
Buibl reHOTUITMYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHAsI.



KoMmOvHaTuBHAasT W3MEHUYMBOCTh. Mei03 M TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATHBHOW H3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOTO Pa3HO00pa3us B IpeiesiaXx OqHOrO BUIA.

MyTanimonHasi M3MEHYMBOCTh. BuIbI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  MHIAYLUUPOBAHHBICE MYyTallMU. SlmepHble U
nUToIIa3mMaTudeckue myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTHYECKUX PSII0B B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTh U
HACJICICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb DNULEHEMUYECKUX ¢Hakmopos 8
HACe008aHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOS Y OPSAHUZMOS.

JlemoHcTpanuu

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

Tabmuupt u  cxembl: «Bugasl  usmeHunmBOCTHY», «MoaudukanoHHas
W3MEHYMBOCTEY, «KomOnHaTuBHAS W3MEHYMBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I'eHeTnueckre 3a00eBaHus YeI0BeKay, « BUaAbl MyTaluii».

OO6opynoBaHuE: XKUBbIE U TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHkH (poTtorpadun) )KUBOTHBIX C PA3TUYHBIMU BHIAMH U3MECHYMBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW M3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BapUAIMOHHOW KPUBOW». (¢ ucnonvsosanuem obopyoosanus yenmpa « TOYKA
POCTA»)

IIpakTuyeckass padora «Mytamuu y 7Apo3o¢unasl  (HA TOTOBBIX
MUKpOTIpenaparax)». (¢ ucnoav3ogaunuem obopyoosanus yeumpa «TOYKA
POCTA»)

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoseka. MexayHapoaHas mporpaMma HMCCIEI0BAHUS T€HOMA
4yejaoBeKa.  MeToabl  M3YYEHMsI TEHETUKHM  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIN3HEIIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHNS YelIOBEKa. | €HHbIC M XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3HaYCHUE MEAUIUMHCKOW T€HETHKU B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTUUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «TEHEeTHYECKOTO Ipy3a». ITUUYECKUE acHEeKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



['enetndeckue (akTOphl TOBBINICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoIIeH cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBleHHE U aHalK3 POJIOCIOBHONY. (C
ucnonvzoganuem obopyoosanus yenmpa « TO4YKA POCTA»)

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanyss W CEJIEKUUs. 3apOKICHUE CENEKIMH U JIOMECTHUKALMH.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHHil. Poib cenekumu B CO3MaHUU COPTOB PACTEHUH W TMOPOJ
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJIEKIIMOHHOU pabOThI.

MeTonbl ceneKIMOHHOM padoThl. M CKycCTBEHHBId OTOOp: MAacCOBBIA U
VHIUBUATYQJIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HUctriTanne
npousBoauTeNied Mo MNoToMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaninanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAllMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHaHTHBIX JIHK 11t momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusnaosas rUOpUIN3aIINS.
bnu3kopoACTBEHHOE — CKpeliuBaHue, WiM  UHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, Win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHrEe U M3YYECHHE T'CHETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUU U
WX JHUKAX  pOJAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIVUUeHUs CYUecmeyoumux U coO30anusi HO8bIX NOpPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetli U NepCneKmuGHbIX MeXHOI02ULL.

JleMoHCTpanun

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.



Tabmuibl u cxembl: « L {[eHTpBI MPOUCXOKAECHUS U MHOTO00Pa3us KYJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metoapl cenekiuny, «Otnanénnas Tuopuauzanus», «MyTtareHesy.

JlabopaTopHnasi padora «/3yyeHne copTOB KyJIbTYPHBIX PACTEHUI U MOPOJA
JIOMAIIIHUX KUBOTHBIX». (C ucnoavzosanuem obopyoosanus yewmpa «TOYKA
POCTA»)

JlaGopaTtopnasi paGora «l3yueHre METOJOB CEJIEKIIMU PACTECHUW». (C
ucnonvzoganuem obopyoosanus yenmpa « TO4YKA POCTA»)

IIpakTnueckass padora «lIpuBuBKa pacTeHUil». (Cc ucnoavb3osaruem
ooopyoosanus yeumpa « TO4YKA POCTA»)

IKCeKypcusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAsI O0MOJIOT S

OOBEKTHI, HCHOJIb3yeMblEe B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTAHU3MBEI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHHe, TMOIYyYECHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOjee. Mukpoouonornueckuii cuHte3. OOBEKTH MHUKPOOMOJIOTUYECKHUX
TexHoJyioruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BATAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETHYECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLMS W COMAaTUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiou0oB B CeleKUUH pacTtenuil. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
ANIEKIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METOI TpaHCIUIAaHTALMKU SIAEP KIIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUS U  MUKDPOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOW  MHXKEHEPUMU.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menmuuuackue 6morexHonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JTMArHOCTHKA. MeTa0OJIOMHBIN aHaiu3, TEHOIEHTPUYECKUH aHaIu3 MpoTeoMa
YEJIOBEKA ISl OLEHKH COCTOSHUS €ro 3J0pOBbs. VICHOnb30BaHME CTBOJIOBBIX
kierok. TaprerHas Tepanusi paka. 3D-Oumouwmkenepus misg  pa3pabOTKU



byHIaMEHTAIBHBIX OCHOB MEIHMIIMHCKUX TEXHOJIOTHH, CO3/IaHMsI KOMIUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIaUHTa
JUISl peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

CoznaHve BEKTOPHBIX BaKIMH C IIEJIbI0 OOecrnedeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpaMuA

Tabnuupl u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTtopnass padora «lI3yueHue oOOBEKTOB OHOTEXHOJIOTHUWY». (C
ucnonwvzoganuem ooopyoosanus yenmpa « TO4KA POCTA»)

IIpakTuyeckas padora «llonydeHrne MOJIOYHOKUCIBIX TMPOAYKTOB». (C
ucnonvzosanuem obopyoosarus yenmpa « TO4YKA POCTA»)

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBommonuu (CTI). HeltpanbHas
Teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HaA4YCHHE
ABOJIIOIIMOHHOM T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopoasl JOManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BHIOB



(mo Y. HapBuny)», «Cxema COOTHOILICHHS JBUXKYIIMX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLII.

Tema 2. MuKpoIBOIIOLMA U €€ Pe3yJIbTATHI

[TonmynsAnus Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooHAa TOMYJSIUK KaK d3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OnemeHTapHble (HAKTOPHl (IBUXKYIIUE CHUJIbI) 3BOJIOLUMU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuUMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHANpaBJICHHbIE W3MEHEHMsS YacTOT ajulesied B  Homyauusx. OPQexr
OCHOBatesl. Jdpgpexkm Oymuvinounoeo eopaviwika. CHUMCEHUE 2eHemuU4yecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3¢pghexkma Opetigha cenog 6
oonvuux u  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyIISIuvi:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisitonMil  ¢gakTop 3BodouUH. DoOpMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHUWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUH.
Bo3HuKHOBEHHE  MpUCIOCOOJIEHUH y  OopraHu3sMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3mMoB: MOp(OIOrHYECKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsmus — kimodeBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIAaTpUYECKOe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

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

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymiue
CHJIBI 3BOJIOLUNY, «DKOJIOrMUECKas W30S MOMYyJIAUUNA CeBaHCKON (dopenmny,
«['eorpapuueckass M307AUS  JIUCTBEHHULIbI CHUOMPCKOM U JMCTBEHHMIIBI



naypckoi», «IlomyasiiiuOHHbIE BOJIHBI YHCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEHCTBUSL €CTEeCTBEHHOro oTOopa», «®PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBnycrpranbablii MenaHnu3m», «JKuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB u €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BUAa B
npuposie», «Crnocobsl BuaooOpazoBanus», «l eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOTMYECKOE BUI000pa30BaHUE BHUIOB CHUHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii rTuOpu.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3BEpell C MNpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMH CIIOCO0AMU.

JlabopaTtopuasi paGora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY. (¢ ucnoavzosanuem ooopyoosanus yeumpa « TO4KA POCTA»)

JlabopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJIbHASL 1IEJIECO00PA3HOCThY. (C UCHONb30BAHUEM 000PYO0BAHUSL YeHMPA
«TOYKA POCTA»)

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO». (C ucnonvzosaruem ooopyoosanus yeumpa « TO4YKA POCTA»)

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpOl3BOJMIOLMHU. [laneoHTOIOrHMYECKHE  METObI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHIEMUKHU U PEIUKTHI.

OMOpPHUONIOrMYECKUe U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl U3YUEHUs
BOMIOIMU. ['eHeTHueckue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKMe  METOAbl  W3YYEHHsS  HBOJIIOLIUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTEHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvli yHKYuUi.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpHOCTH TeMIIOB
IBOJIFOLIM Y.

JdeMoHCcTpauu



[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mroiep, O. ['ekkensb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCH,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeii) KOHTUHEHTOBY,
«Penukth», «HauanbHble cTaguum 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHblE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImuMMaH3ey», «[aBHbIE
HaIpPaBJICHUS 3BOJIOLUN», «OOIIME 3aKOHOMEPHOCTH HBOJIIOLIANY.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHple TuUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHay4Hble IPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HHA U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnasnnanuanw, JI. [Tactepa. [IpoucxoxxaeHue sXu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKas »HBOJIOLMA. AOHOTeHHBI CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue mnojduMepoB u3 MoHoMepoB. KoanepBatHas rtumnoteza A. .
Onapuna, TunoTe3a nepBuYHoOro OyiasoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHUE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M aOCOJIIOTHAS
reOXpOHOJIOTHS. [ €OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUud. OCHOBHBbIE apOMOP(O3bI
pacreHuii. Bpixon pacrenudn Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE 3Tamnbl 3BOJIIOLHMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOpQO3bI
KUBOTHbIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIEHHE COBPEMEHHBIX



TumnoB. [lepBbie Xx0paoBbIe )KUBOTHBIE. JKU3Hb B BOJI€. DBOIIOLMS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MIEKONUTAOIINX U
nturl. [lpuHnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJ€e MO 3paM W MEpUuodaM: apxeu, MPOTEPO30i,
najgeo3o, Me3030M, KailHo30i. OOmas XxapakTepUCTHKa KiIuMara |
reoJIOTHYECKUX TMporeccoB. IlosiBieHHEe M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6GuopazHoodpasusi Ha 3eMiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUN»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYecKor »BotoIMNY, «Cxema oOpa3oBaHUs dyKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumedHononocTHbey,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItumpy», «Miaekonurtaromme», «Pa3BuTue XuU3HU B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre xKu3HU B
[TAJIEO30MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUUICKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAeMbIX, MYJSDKH OPTaHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  sgaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Mumepa—FOpu 1o n3y4eHnio abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUH B
NEPBUYHOI aTMocdepe».



Jlaboparopnasi padora «/I3ydyeHHEe W ONUCAaHUE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY». (C ucnovzosanuem obdopyoosanusi yeumpa «TOUYKA
POCTA»)

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HbIX OTIENIOBY. (¢ ucnovzosanuem obopyoosarnus yeumpa « TO4YKA POCTA»)

IIpakTnyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
XKUBOTHBIX». (C ucnoavzosanuem ooopyoosanus yeumpa « TO4KA POCTA»)

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTHU. METOIbI aHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (U3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JBrokymue cuiibl (hakTophl) aHTPOIOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIME MPEJIKK YeT0BEKOOOPA3HBIX 00€3bsiH U
J0Jiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMUA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek reWmenvOeprckuii  — 0o0mMIA  TIPEOK
HEaHJEPTAILCKOTO YeJIOBEKa M YeJOBeKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KaK BHJ JIIOJIEH XOJOJHOTO KiIMMarta. YenoBek pa3yMHBII COBPEMEHHOrO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka 1 NajgeoreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJSIUAX
yenoBeka. MyTaimoHHBIN Tiporiecc U nosumopdusm. IlonynsimoHHbIE BOJHBI,
npeid reHos, murpaius U «d¢GdEKT oCHOBATEN» B MOMYJAIUSAX COBPEMEHHOIO
YyeJIoBeKa.

Yenoseueckne pacel. [loHstue o pace. bombiime pacel: €BpOINEOUIHAS
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[TpucnocoOneHHOCTh YemoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.
Brnusane rteorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdojoruto u
(bU3HOJIOTHIO YeIOBEKA.



MexauciunianHapabple  MeToasl B (usmyeckod  (OMOJIOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUSI U MAJCOaHTPOMOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Hoptpersr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T uelIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbDY, «J|BHIKyIIME CHIIBI AaHTPOIIOT€HE3a», « DBOITIOLMOHHOE
IpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipdy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEIOBEKa», «Pachl 4ETTOBEKa.

O6opynoBaHue: MYyJSDKHM — OKaMEHEJIOCTeH, MpeAMETOB MaTepuaibHOM
KyJIbTYphl ~TIPENKOB 4YeJOBeKa, penpoAykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEIh
yeperna 4YeIOBEKa W 4epena IIMMIIAH3€, MOJIENIb KUCTH 4YEJIOBEKa W KHUCTH
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJIoBeKa, CBSI3AHHBIX C MPSIMOXOXKICHUEMY». (C UCNONb308aHUEM 000PYO0BAHUSL
yenmpa « TO4YKA POCTA»)

IIpakTnueckas padora «l3yyeHre >KOJIOTMYECKUX adanTalldid YeIOBEKay.
(c ucnonvzosanuem obopyoosanus yenmpa « TO4YKA POCTA»)

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CU YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPbI U SKOJOTUYECKOW TPAMOTHOCTH HACEJICHUA.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pazgensl sxoaorun», «MeToasl 3KoIorHm», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI.



JlabopaTopnasn padora «3yuenue METOJIOB 3KOJIOTUYECKHUX
UCCIICIOBAHUIY. (C ucnovsosaruem obopyoosarnus yenmpa « TO4YKA POCTA»)

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKkoyiornueckre (PaxkTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojormueckux Qaxrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPTraHU3MBbl. JKOJIOTUYECKHE TPYMIIBI
pPaCTEHHII M JKMBOTHBIX II0 OTHOWICHHWIO K cBeTy. CHrHajmpHas pojb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (akrtop. IlpucnocobiieHus pacTteHudl K
NOJJIEp)KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOU (Qopme.
Kusnennsie PopMbI pacTeHUMN: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.

buornueckue (bakTOopHI. Bubr OMOTUYECKUX B3aUMOJICUCTBUIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaJli3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHHuUecTBO). HeTpoduueckue
B3aUMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHcTpanuu

Tabmuplt 1 cxembl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu



KUBOTHBIX», «Cpempl OOWTaHWS OpraHU3MOB», «bBHOJIOTHYECKHE PUTMBDY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHeile (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO JIecay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenmus», «CumOuosy,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOMBBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpenax,
repOapu MU KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA». (C ucnonvzosanuem ooopyoosanus yeumpa « TO4YKA POCTA»)

JlaGopaTopHasi paGora «BpIgBICHHE NPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIEPATYphI». (C ucnoavsosanuem obopyoosanus yenmpa « TOYKA
POCTA»)

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pa3HBIX MECT OOMTaHUS». (C ucnoabzosanuem obopyoosanus yeumpa «TOYKA
POCTA»)

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISIIUY. [Tomymsiiuss~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonynsiuuid. OCHOBHBIE TOKa3aTenu NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pacTHasi U TI0JOBas CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHamuka monyisiuud U €€ peryydinus. bHoThdecKkuid MOTEHUHUANT MOMYJISIIUU.
MonenupoBanue AMHAMUKY nonyJsiiuu. KpuBbie pocTa YUCIEHHOCTH MOIMYJISIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).



[Tonsitue 00 skonoruyeckoil Huiie Buga. Mectoobutanue. MHOroMmepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Huiy. [loTeHunanbHas U pealTu30BaHHAas HUIIIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI WU MUTpaluid >KUBOTHBIX. buosorundeckue
MHBA3UM YyKEPOJIHBIX BUJIOB.

JdeMoHCcTpaMuA

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJSLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonynsiuun», «CKOPOCTh  3aceleHuss TOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorndeckor Humu J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacceneHuIon. (¢ ucnoavzosanuem obopyoosanus yenmpa « TO4YKA POCTAy)

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsizu Mexnay
OpraHu3Mamu B OUOIIEHO3E.

Dkocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u ceth. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TOKa3aTeau  dSKOCUCTEMbl. buomMacca W NPOAYKIMS.
DKOJIOTMYECKUE MUPAMHUJIbI UhCell, OMOMAaCChl U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Punyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOiectBo. bruopasznoobdpasue u noaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHos. Pazmmums
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035iICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUN OPTaHNU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmoi 8030elicmeusi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONI02UYECKO20 — HOPMUPOBAHUSL  AHMPONOSEHHO20  B030€liCMEUsSL.
MeTo10710THSI MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX AKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyNIbl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BeIIECTB B 3KOCHCTEME,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHUIA THCEI,
«DKoNIOTUYECKasl MUpamMuaa OuoMacch, «IKOJOrHUecKasl MUpaMua YHEPTHI,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucTteMa o3epay», «ArporeHos3», «KpyroBopor BemecTB U MOTOK
SHEPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repdapum KyJbTypHBIX U JUKOPACTYIINX PACTEHUHN, aKBapUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypoo3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX JKOCHCTEMAX». (C UCNONb308AHUEM 000PY008aAHUs
yenmpa « TO4YKA POCTA»)

IKCKYypcHsi «IKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CYXOJIOJIbHBIM WJIM TONMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmemnanerapHas oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyIlIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocdepbl. OcobeHHOCTH OHMochepsl Kak
r1100anpHOM 3K0ocHcTeMBl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE IHUKIbI (Yrliepoaa, a30Ta). PUTMHUHOCTD SIBIEHUMN
B Ouocdepe.



3onanbHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIE JIeca, CMEIIAHHbIE U IIMPOKOJIMCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdhepsl 3emnn», «KpyroBopoTr azota B HpUpOEY,
«KpyroBopot yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponudeckuii jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHure BO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIIHE 3aKOHOMEPHOCTH TJI0OAIBHBIX H3KOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdeprr», «3arps3Henue mouBbl», «llapaukoBbiii  3ddekr», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOIO MUPAY.



O6opynoBanme: ¢otorpadun OXpaHIEMBIX PACTCHHN W >KUBOTHBIX KpacHoit
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUWs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaauIMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanyu, npupojae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN AESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEIBHOCTA IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
nocTUXeHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICMCTBHUS )KMBOM MPUPOIbI U €€ IEHHOCTH;



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

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

NOHMMAaHUE W peaju3alus 370pOBOTO U Oe3omacHoro oOpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K Pa3IinyHbIM cepaM MpodeccnoHalbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa KOJIOIMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBbIX HA COXpPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIECHUSI, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

MOHMMAHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOSHUS y4eOHOTO mpeameTa «buosorusy
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHHUE, Mpoliecc,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreyrBaroe (dbopmupoBaHue (yHKIHMOHAIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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

B pesynbrare wu3ydyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KIIFOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIE TIOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSAPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHpopMalu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS Y4EOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MIpEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHWS W B3aWMOJICHCTBHUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHUH C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pElICHUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATECIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTMBBI M aApPryMEHTBl JPYTHX IIPU AHAJIU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJiieM  palroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHsl
HacnencteeHHocTn T. Moprana), yuyenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basusona), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pAacTEHHM, *UBOTHBIX M YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl 0OUTaHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe pabdOThl, COOMOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpa, B IO3HAHUHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronmoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUs SBOJIIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), Tumotesnl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX N3MEHEHHI B IPUPOJIE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIUX CHJI SBOJIONMN Ha TeHOMOH/I MOMYISIINH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMU PAa3jMYHBIX SKOCHCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



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

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHUS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€JIb KCCIEIOBAaHUSA, AHAIMU3UPOBATH IOJYyYEHHBIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl Ha  YYECHHUYECKHX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NEATEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TPUPOIOTIONB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOJIKEHUE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/m Konrpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
1 buosorus xak Hayka https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMbI U UX U3yUYEHUE https://resh.edu.ru/subject/5/10/
3 buonorus kinetku 2 0.5 https://resh.edu.ru/subject/5/10/
4 XuUMHYECKasi OpraHu3aIus KJICTKA 10 1 1 https://resh.edu.ru/subject/5/10/
5 Crtpoenre u GyHKIH KICTKH 8 https://resh.edu.ru/subject/5/10/
OOMeH BellecTB U MpeBpalleHre
6 0 peBpam 9 1 1 https://resh.edu.ru/subject/5/10/
SHEPrUH B KJICTKE
Hacnencreennas undopmanus u
7 A . (opwa 9 0.5 https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KJIeTKe
Ku3HeHHBIN UK KIIETKU 6 1 https://resh.edu.ru/subject/5/10/
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 Pa3zMHOXkeHUE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/subject/5/10/
['eHeTHKa — HayKa O HACJEICTBEHHOCTH U
11 K A 2 0.5 https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 https://resh.edu.ru/subject/5/10/
14 I'eneTuka yenoseka 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
buoTexHonOrHUs ¥ CHHTETHYECKAS
16 4 https://resh.edu.ru/subject/5/10/
ouonorus
17 Pe3epBHOE Bpems 1 1



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

102

13



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Kourpoasubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoThI

3apokJI€HUE U Pa3BUTHE IBOJIIOLIMOHHBIX

1 POz Up t 4 https://resh.edu.ru/subject/5/11/
MPEJCTaBICHUN B OUOJIOTHH

2 Mukpo3BOIIOIHS U €€ Pe3yabTaThl 14 1 2 https://resh.edu.ru/subject/5/11/

3 MakposBontonus U €€ pe3yJIbTaThl 6 https://resh.edu.ru/subject/5/11/
[IpoucxoxaeHre U pa3BUTHE KU3HU Ha

4 P A P 15 1 15 https://resh.edu.ru/subject/5/11/
3emiie
[IpoucxoxaeHue yemoBeka —

5 P 8 10 1 1 https://resh.edu.ru/subject/5/11/
aHTPOIIOTEHE3
DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTAHH3MOB H

6 P 3 0.5 https://resh.edu.ru/subject/5/11/
HAJOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeon

7 OpranusMmel U cpesia OOUTaHUs 15 https://resh.edu.ru/subject/5/11/

8 OKoJ0rus BUAOB U NOMYJIALHAN 1 0.5 https://resh.edu.ru/subject/5/11/
DKoJ0rus COO0IIECTB. DKOIOTHUECKHE

9 B 12 1 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI

10 buocdepa — rimobanbHas sKkocucTemMa https://resh.edu.ru/subject/5/11/

11 YenoBek u OKpysKaromas cpena https://resh.edu.ru/subject/5/11/

12 PeszepBHoe Bpemst 1 https://resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB I10
- 102 6 7.5

[TPO'PAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoaunuecTBO 4acoB

Bcer
0

KoHTpoJibHBI
e padoThl

IIpakTHYecku
e padoThl

Jlara
U3yYeHH
|

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

buomornsa xak
KOMIUICKCHAs HayKa 1
KaK 49acThb
COBPEMEHHOTO
oOmecTBa

https://resh.edu.ru/subject/lesson/3827/start/1189
40/

JKuBrle cucTeMBI U UX
CBOMCTBA

YpoBHeBas
OpraHu3aIus >KHUBBIX
CUCTEM

HcTopust OTKpBITHS U
W3YYEHHUS KIETKU.
Knerounas reopus

Mertonbl
MOJIEKYJIIPHOHN 1
KJIETOYHOM OHooruu.
[IpakTuueckas pabora
«3yyenune MeTo10B
KJIETOYHOU OMOJIOTUI
(xpomarorpadus,
anexTpodopes,
nuddepeHnrantbHoe

0.5



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/

HEHTPU(PYTUPOBAHUE,
IILIP)» (c
UCNOIb308AHUEM
0bopyoosanus
yenmpa « TOYKA
POCTA»)

XUMHUYECKUH COCTaB

https://resh.edu.ru/subject/lesson/5397/start/2838

0 KJIETKH 70/

Muriepanbrie https://resh.edu.ru/subject/lesson/5397/start/2838
7 BEIISCTBA KJICTKU, HX 70/

Ouosyoruveckas poib

Opranunueckue

BEII[ECTBA KJIIETKH —

6enku. JlabopaTopHas

paborta

«O06HapyxeHue

Gemmos ¢ momomgIo https://resh.edu.ru/subject/lesson/3840/start/1630
8 KaueCTBEHHBIX 0.5

96/

peakuuii» (¢

Ucnolb3oeaHuem

obopyoosanus

yenmpa « TOYKA

POCTA»)

CBolicTBa, https://resh.edu.ru/subject/lesson/3840/start/16309
9 KJIaCCU(UKAIUS U 6/

byHKIIUMA OEITKOB
10 Opranunueckue https://resh.edu.ru/subject/lesson/5397/start/2838



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/

BC€IICCTBA KICTKHU —
YIJ1€BObI

70/

11

12

Opranunueckue
BEI[ECTBA KJIETKU —
JIUTIU B

HyxknennoBbie
kuciotel. JJHK u
PHK. JIabGoparopuas
pabora
«HccnenoBanne
HYKJICHMHOBBIX KHCJIOT,
BBIJICJICHHBIX W3
KJICTOK Pa3IUYHBIX
OpraHu3MoBy (C
UCnoab3o06aHUeEmM
obopyoosanus
yenmpa « TOYKA

POCTA»)

0.5

https://resh.edu.ru/subject/lesson/5397/start/2838
70/

https://resh.edu.ru/subject/lesson/3840/start/1630
96/

13

14

15

CtpoeHue u GyHKIHH
AT®. lpyrue
HyKJIeo3uaTpudochar
bl (HT®)
CexBeHUpOBaHUE
JAHK. Meroast
TCHOMHKH,
TPAHCKPHUIITOMHKH,
MIPOTEOMHKH

Meroasl CTPYKTYpHOM

https://resh.edu.ru/subject/lesson/3840/start/1630
96/



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

ouoJioruu

16

17

18

Tunel K1ETOK.
[Ipokapuornueckas
KJIETKa

Ctpoenue
3YKApUOTHYECKOH
KJIETKU.
[IpakTuyeckas pabora
«M3y4yeHue cBOMCTB
KJIETOYHOU
MeMOpaHbI» (C
UCNnob306aAHUEM
0bopyodosanus
yenmpa « TOYKA

POCTA»)

IToBepXHOCTHBIM
anmnapart KJIETKH

0.5

https://resh.edu.ru/subject/lesson/5383/start/1533
71/

https://resh.edu.ru/subject/lesson/5383/start/1533
71/

19

OnnomemMOpaHHbBIE
OpPraHOM/IbI KJIETKH.
[IpakTuueckas pabora
«3ydeHue ABIKEHUS
IUTOILTA3MBI B
pacTUTEIbHbIX
KIIETKax» (C
UCnoivb3oeaHuem
000pydosanus

yenmpa « TOYKA

0.5

https://resh.edu.ru/subject/lesson/5383/start/1533
71/



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

POCTA»)

20

[ToryaBTOHOMHBIE
OpPTaHOUIBI KIETKH:
MUTOXOHJIPHH,
IIJIACTHIBL.
JlaboparopHas paboTa
«Hccnenosanue
[J1a3MOJIN3a U
JIETIa3MOJIn3a B
pacTUTEIbHBIX

KIETKax» (C
UCNONIL308AHUEM
obopyoosanus
yenmpa « TOYKA
POCTA»)

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616
[

21

22

23

HemeMmOpanHsbie
OpTaHOMIBI KJICTKH
Crpoenue u GyHKIUU
saapa

CpaBHUTENbHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGoparopHas paboTa
«M3ydyenue cTpoeHus
KJIETOK Pa3IIUIHBIX
OpraHu3MoB» (C
UCnoivb3oeaHuem

000pydosanus

0.5

https://resh.edu.ru/subject/lesson/5383/start/1533
71/
https://resh.edu.ru/subject/lesson/3847/start/8616
/

https://resh.edu.ru/subject/lesson/3847/start/8616
/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/

yenmpa « TO4YKA
POCTA»)

24

25

AccuMunamnus u
JTUCCUMUIISLINS — JBE
CTOPOHBI
MeTabomm3ma. TUTsl
oOMeHa BEIleCTB.
JlaGopaTopHnas pabota
«3yuenne
KaTaJIuTUYECKOMN
AKTUBHOCTH
dbepMeHTOB (Ha
IpUMEpPE aMHJIA3hI
WIN KaTanasbl)» (C
UCnoab3o6aHUem
0bopydosanus
yenmpa « TO4YKA

POCTA»)

DepMEHTaTUBHBIN
XapakTep peakiuui
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnast pabota
«3yuenue
(dhepMEeHTaTUBHOTO
pacIernaeHus
NepoKCcHIa BOIOpoaa
B PACTUTEIHHBIX U

0.5

https://resh.edu.ru/subject/lesson/3917/start/4677
7/

https://resh.edu.ru/subject/lesson/3917/start/4677
7/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

26

JKUBOTHBIX KJIECTKaAX>»
(c ucnonvsosanuem
0b0opydosanus
yenmpa « TOYKA
POCTA»)

benku-akTuBaTOpH U
OCIIKU-UHTHOUTOPBI

27

28

ABTOTPO(DHBIN THIT
0o0OMEHa BEIIECTB

dorocunres

https://resh.edu.ru/subject/lesson/3917/start/4677
7/
https://resh.edu.ru/subject/lesson/3917/start/4677
7/

29

30

XEMOCHUHTES.
JlaGopaTtopHnast pabora
«CpaBHeHUE
IPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a» (C
UCNOJIb306aAHUEM
0bopydosanus
yenmpa « TO4YKA

POCTA»)

AnHaspoOHbIe
opranu3Msl. Bujbt
OpO>KeHUS.
JlaGopartopHas paboTa
«CpaBHeHHe
MIPOIIECCOB OPOKEHUS

0.5

https://resh.edu.ru/subject/lesson/3917/start/4677
7/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

W JIBIXaHus» (C

ucnoJjib3oeaHuem
0bopyoosanus
yenmpa « TOYKA
POCTA»)
AspoOHbIe
31 OpraHU3Mbl. JTarnbl
SHEPIreTUYECKOro
obmeHa
OHeprus
MeMOPaHHOTO
39 rpaIueHTa IPOTOHOB.
Cunte3 AT®: pabota
npoToHHOU ATO-
CHHTAa3bl
33 Peakuuu MmatpudHoro https://resh.edu.ru/subject/lesson/5352/start/2957
CHHTE3a 80/
Tpanckpunuus — _
34 MATPHCHBI CHHTES https://resh.edu.ru/subject/lesson/5352/start/2957
80/
PHK
35 Tpancisuus u eé€ https://resh.edu.ru/subject/lesson/5352/start/2957
3Tanbl 80/
Konuposanue
36 aMHUHOKHCIIOT. Poib https://resh.edu.ru/subject/lesson/5352/start/2957
pubocom B 80/
OmocuHTE3e OemKa
37 Opranu3zanus reHoma

y IPOKapUOT U



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/

3YKapHOT

38

39

40

41

42

MonekynspHble
MeXaHU3MbI
HKCHPECCHU TEHOB Y
YKapHOT

Bupycbr —
BHEKJIETOUHBIE
(bOpMBI )KU3HU U
o0nuratHele
Hapa3uTHL.
[IpakTuyeckas pabora
«Co3nanue Moenu 1

BUpYyca» (C
UCNONb308AHUEM
0bopydosanus
yenmpa « TOYKA
POCTA»)
Bupycusie
3a0oseBaHus

YCJIO0BCKA, )KUBOTHBIX,
pacteHui

HanoTrexHonoruu B

OMOJIOTUH U 1
MEJIUINHE
JKu3HeHHBIN KT
KJIETKH

0.5

https://resh.edu.ru/subject/lesson/5352/start/2957
80/

https://resh.edu.ru/subject/lesson/3939/start/1051
65/

https://resh.edu.ru/subject/lesson/3939/start/1051
65/

43

MartpuuHslil CHHTE3
JIHK



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

44

XPpOMOCOMBI.
JlaGopaTtopHnas pabota
«3ydenune xpomocom
Ha FOTOBBIX

MHUKpOIpenaparax» (C
UCNOIb308AHUEM
o0bopydosanus
yenmpa « TOYKA
POCTA»)

0.5

45

46

47

Jlenenue KiIeTKu —
MHUTO3

Tunel KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaGopaTtopHnast pabota
«Habmonenne Muto3a
B KJIETKaX KOHUMKA
KOpeIIKa Jyka (Ha
TOTOBBIX
MUKpOIIpenaparax )»
(C ucnoJjlb3oeaHuem

0bopyodosanus
yenmpa « TOYKA
POCTA»)

Perymsmus
JKU3HEHHOTO ITUKJIa
KJIETOK

0.5

https://resh.edu.ru/subject/lesson/3927/start/1058
95/

https://resh.edu.ru/subject/lesson/3927/start/1058
95/

https://resh.edu.ru/subject/lesson/3927/start/1058

95/
https://resh.edu.ru/subject/lesson/5359/start/2709

99/



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

48

OpranusMm Kak euHOoe
Lenoe

49

50

TkaHu pacTeHUN.
JlaboparopHas pabota
«M3ydyenue TkaHen

pactenuit» (¢
UCNONIL308aAHUEM
0bopydosanus
yenmpa « TO4YKA
POCTA»)

TkaHM KUBOTHBIX U
YeloBeKa.
JlaGopaTopHnas pabota
«3y4enue TkaHen

JKUBOTHBIX» (C
UCNONIL308AHUEM
obopyoosanus
yenmpa « TOYKA
POCTA»)

0.5

0.5

51

Opraunbl. Cuctemsl
OpTaHOB.
JlaGopaTtopHnast pabota
«3y4yeHne opraHos
I[BETKOBOT'O
pactenus» (C
UCNoJIb306AHUEM

000pydosanus

0.5




yenmpa « TO4YKA
POCTA»)

52

53

54

Ornopa tena
OpPraHu3MoOB

JIBmkeHue
OpraHU3MOB

[Inutanue opranuzMoB

55

IIuranue
ITO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CHUCTEMA YEJIOBEKa

56

57

I[BIXaHI/Ie OpraHnu3mMoB

JIpIxaHue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyeloBeKa

58

Tpancnopt BemecTs y
OpraHu3MOB

59

KposenocHas cucrema
ITO3BOHOYHBIX
JKHUBOTHBIX U

YeII0BEeKa

60

61

Brinenenue y
OpraHnu3MOB

3amuTa y OpraHu3MoB

62

NMMmyHHas cucrema
YeII0BEKa




Paznpaxumocts u

63 perymsanus y 1
OpraHU3MOB
I'ymopansHas
PETYIISIIHS 1
64 SHIOKPUHHAS CUCTEMa 1
KUBOTHBIX U
YyeloBeKa
65 DopMBI Pa3MHOKEHUS 1 https://resh.edu.ru/subject/lesson/5359/start/2709
OpPraHu3MOB 99/
66 [TonoBoe 1 https://resh.edu.ru/subject/lesson/5359/start/2709
Pa3sMHOXKEHHE 99/
N https://resh.edu.ru/subject/lesson/3927/start/1058
67 Meiios 1
95/
I'amerorenes.
OO6pazoBanue u
pa3BUTHE TTOJIOBBIX
KIIETOK.
JlaGopaTtopHnast pabota
«M3y4enue crpoeHus
68 MOJIOBBIX KJIETOK Ha 1 05 https://resh.edu.ru/subject/lesson/3927/start/1058
TOTOBBIX 95/
MHKpOTIpenaparax» (C
UCnoalb3o6aHUem
0bopydosanus
yenmpa « TO4YKA
POCTA»)
69 NunuBuayansHoe 1 https://resh.edu.ru/subject/lesson/5630/start/1329



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/

70

71

72

Pa3sBUTHUC OPTaHHU3MOB
— OHTOI'CHE3

3akiaaka OpraHoB U
TKaHeH u3
3apOJIBIIIEBHIX
JUCTKOB

Poct u pazsutune
YKUBOTHBIX.
JlaGopaTopHnas pabota
«BbIsBIEHUE
NPU3HAKOB CXOJICTBA
3apobleh
MTO3BOHOYHBIX
JKUBOTHBIX» (C
UCnoab3o6aHUuem
0bopydosanus
yenmpa « TOYKA

POCTA»)

PasMHOXeHuE 1
pa3BUTHE PACTEHUM.
JlaGoparopHas paboTa
«CTpoeHue opraHos
Pa3MHOXKEHHUS
BBICIIMX PACTEHUN»

(c ucnonvsosanuem
0bopydosanus
yenmpa « TOYKA

0.5

0.5

0.5

20/
https://resh.edu.ru/subject/lesson/5385/start/1198

65/

https://resh.edu.ru/subject/lesson/5630/start/1329
20/

https://resh.edu.ru/subject/lesson/5359/start/2709
99/



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

POCTA»)

73

74

75

Ucrtopus
CTAaHOBJICHUA U
Pa3sBUTHUA TCHCTUKU
KaK HayKH

OCHOBHBIC TIOHSTHS U
CHMBOJIbI TE€HETUKHU.
JlaGopaTtopHnast pabora
«Apo3oduna xak
00BEKT reHEeTUYECKHUX
WCCIIEN0BaHUI» (C
UCNOSIL30BAHUEM
0bopydosanus
yenmpa « TOYKA

POCTA»)

3aKOHOMEPHOCTH
HacJeI0BaHMs
NPU3HAKOB.
Monorubpuanoe
CKpEIBaHHE.
[IpakTuueckas pabora
"U3yuenue
pe3ynbTaToB
MOHOTUOPHUIHOTO
CKpEIBaHUS Y
nposodunsr” (¢
UCNoJIb306AHUEM

000pydosanus

0.5

0.5

https://resh.edu.ru/subject/lesson/5386/start/3010
65/

https://resh.edu.ru/subject/lesson/5386/start/3010
65/

https://resh.edu.ru/subject/lesson/5386/start/3010
65/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

yenmpa « TOYKA

POCTA»)
Huronornueckue
76 OCHOBBI https://resh.edu.ru/subject/lesson/5386/start/3010
MOHOTHOPHUJIHOTO 65/
CKpEIIUBAHUS
AHanuzupyroiiee
77 CKpEILMBaHHUE. https://resh.edu.ru/subject/lesson/5386/start/3010
HenonHoe 65/
JIOMHHHPOBAHHE
Jurubpunxoe
CKpelIMBaHUE.
[IpakTuyeckas pabora
«M3yuenue
pe3yabTaToOB
AMTHOPHIHOTO https://resh.edu.ru/subject/lesson/4725/start/1079
78 CKPELIUBAHUS Y 0.5
47/
npo30duIE (C
ucnoJjib3oeaHuem
obopyoosanus
yenmpa « TOYKA
POCTA»)
Ilutonoruueckue
79 OCHOBBI https://resh.edu.ru/subject/lesson/4725/start/1079
JTUTHOPUTHOTO 47/
CKpEITUBaHUS
80 CueneHHoe https://resh.edu.ru/subject/lesson/4755/start/1188

HaCJICJO0BaHUC

28/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/

IIPU3HAKOB

XpoMOCOMHasi TEOpUst

https://resh.edu.ru/subject/lesson/4755/start/1188

81 HAaCJIeJICTBEHHOCTH 28/
https://resh.edu.ru/subject/lesson/4755/start/1188
82 ['eneTnka mosa
28/
83 ['enoTumn kak
LIEJIOCTHAs CUCTEMa
T'eneTnueckuit
84 KOHTPOJIb Pa3BUTHUS https://resh.edu.ru/subject/lesson/4755/start/1188
pacTeHuM, )KUBOTHBIX 28/
Y 4YeJoBeKa
Msverusocts https://resh.edu.ru/subject/lesson/5387/start/1743
85 pU3HAKOB. Byl 5/
W3MEHYHUBOCTH
86 MoaudukarmonHas https://resh.edu.ru/subject/lesson/5387/start/1743
N3MEHYUBOCTH 5/
Bapuauvonssiii psg u
BapUallMOHHAas
KpHUBasl.
JlaGopaTtopHnast pabota
«Uccnenosanue
87 3aKOHOMEPHOCTEMN 05 https://resh.edu.ru/subject/lesson/5387/start/1743
MOAU(UKAITMOHHON 5/
W3MEHUYHBOCTH.
[TocTpoenue

BAapUALMOHHOTIO psiaa
Y BapUallMOHHOM

KPHBOID» (C



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

UCNONIb308AHUEM
0bopyoosanus
yenmpa « TOYKA
POCTA»)

88

I"'enoTunnyeckas
W3MEHYUBOCTb.
KomOunaTtuBHas
W3MEHYHUBOCTD

https://resh.edu.ru/subject/lesson/5387/start/1743
5/

89

MyranuonHnas
WU3MEHYUBOCTb.
[IpakTuyeckas pabora
«Myranuu y
JIpo3oduibl (Ha
TOTOBBIX
MUKpoIIpenaparax)»

(c ucnonvzosanuem
obopyoosanus
yenmpa « TOYKA
POCTA»)

0.5

https://resh.edu.ru/subject/lesson/5387/start/1743
5/

90

3aKOHOMEPHOCTH
MYTaI[HOHHOTO
mpoiiecca.
DNUTreHeTHKA U
SIUTSHOMHKA

https://resh.edu.ru/subject/lesson/5387/start/1743
5/

91

I'enernka gemoBeka.
[IpakTuyeckas pabora
«CocraBnenue u
aHaJIU3 POJIOCITOBHOM

0.5

https://resh.edu.ru/subject/lesson/3653/start/4718
0/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

(c ucnonvzogaruem
0bopyoosanus
yenmpa « TOYKA
POCTA»)

92

Metonsnl
MEIULIMHCKON
T€HETHKH

https://resh.edu.ru/subject/lesson/3653/start/4718
o/

93

94

95

3HayeHnue
MEIUIIMHCKOU
T€HETHUKHU B
MPEAOTBPAIICHUN U
JICUEHUN
T€HETUYECKHUX
3a001eBaHUI
yeJoBeKa

OcHOBHBIE IOHATHSA
CeJIeKLIMH.
JlaGoparopHas paboTa
«3y4yenue copros
KYJBTYPHBIX
pacTeHn U TOPOL
JIOMAIITHUX
JKUBOTHBIX» (C
UCnoilb3o6aHUeEM

0bopydosanus
yenmpa « TO4YKA
POCTA»)

MeTtonn!

0.5

0.5

https://resh.edu.ru/subject/lesson/3653/start/4718
0/

https://resh.edu.ru/subject/lesson/3861/start/2957
51/

https://resh.edu.ru/subject/lesson/3861/start/2957



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

CEJICKLIHOHHON
paboTHI.
JlaGopaTtopHnas pabota
«3yuenne meTon0B
CEIICKIIUU PACTCHUI»
(c ucnonvzosanuem
o0bopydosanus
yenmpa « TOYKA

POCTA»)

96

97

98

JlocTrKeHMs
CEJIEKI[MU PACTEHHI 1
JKUBOTHBIX.
[IpakTuyeckas pabora
«IIpuBuBKa

pactenuit» (C
UCNOIb308AHUEM
0bopydosanus
yenmpa « TOYKA
POCTA»)

Coxpanenue,
U3y4eHHEe U
UCTIOJIb30BaHNE
TEeHETHYECKUX

pecypcoB
BuotexHonorus kak
HayKa ¥ OTpaciib
IPOM3BOJICTBA.
[TpakTnueckas pabota

0.5

https://resh.edu.ru/subject/lesson/3861/start/2957
51/

https://resh.edu.ru/subject/lesson/3861/start/2957
51/

https://resh.edu.ru/subject/lesson/3861/start/2957
51/



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

99

100

«3yuenne 00ObEKTOB
OMOTEXHONOTHI (C
UcCnoavb3oeaHuem
0bopyoosanus
yenmpa « TOYKA
POCTA»)
OcHoBHbIE
HaIpaBJICHUS

CUHTETHUYECKOH
OHOJIOTUH

XpomMocoMHas U
TEHHAasl NHKEHEpUs

https://resh.edu.ru/subject/lesson/3861/start/2957
51/

101

102

Mennuunckue
OMOTEXHOJIOTUA

PesepBHBIil ypOK.
IToBTOpEHUE,
o0o01Ienue,
cucTeMaTu3aus
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

6.5

135

https://resh.edu.ru/subject/lesson/3861/start/2957
51/



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

11 KJIACC

Ne Koan4yecTBO 4acoB Jlara
JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
n/ = Tema ypoka Bcer  Konrtpoabunl  IIpaktuyeckum  M3yUYeHH pecypent
n 0 e padoThI e padoThl |
1 OBOJIOIHOHHAS 1 https://resh.edu.ru/subject/lesson/5393/start/1319
teopus Y. Jlapsuna 97/
BYOKYIIHE CUITBI
A v https://resh.edu.ru/subject/lesson/5393/start/1319
2 3BOJIFOLUY BUIOB I10 1
97/
Y. {apBuny
boproba 3a
CYIIIECTBOBAHUE, _
ym . https://resh.edu.ru/subject/lesson/5393/start/1319
3 €CTEeCTBCHHBIN U 1
. 97/
HCKYCCTBEHHBIN
ot0Oop
dopmupoBaHue
pMHP . https://resh.edu.ru/subject/lesson/5393/start/1319
4 CHUHTETHYECCKOM 1
97/
TEOPHUH IBOJTIOLIUHI
OTansl
SBOJIIOIIUOHHOTO
i https://resh.edu.ru/subject/lesson/5388/start/1760
5 mpoliecca: 1 9/
MHUKPO3BOIIOLHUS U
MaKpO3BOITIOLUS
[onmymsanms —
6 JJIeMEHTapHAs 1
€JIMHHUIIA DBOIIOIUN
7 3aK0OH M'eHETUYECKOr 0 1 05 https://resh.edu.ru/subject/lesson/5388/start/1760
paBHOBecust JIk. ' 9/



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/

Xapnu, B.
Baiin6epra.
JlaGopaTopHas
pabora «BrIsBIICHHE
WU3MEHYHUBOCTH Y
0co0eii 0OTHOTO BUIA»

(c

UCnojlb3oeaHuem

000py008aHUs

yenmpa « TOYKA

POCTA»)
8 DneMeHTapHbIe https://resh.edu.ru/subject/lesson/5388/start/1760

(aKTOPBI IBOIIOLIH 9/

D¢ddexT ocHoBaTes.
9 Dddexr https://resh.edu.ru/subject/lesson/5388/start/1760

OYTBLIOYHOTO 9/

TOPJIBIIIIKA

Murparnumu.

Hgonﬂmmu https://resh.edu.ru/subject/lesson/5388/start/1760
10 TTOMYJISILIMI: 9/

reorpaduyeckas,

Ouooruyeckast

Ecrectpettibiit OT§Op https://resh.edu.ru/subject/lesson/5389/start/1070
11 — HanpaBJISIIOUU N 51/

(hakTOp IBOIOITUHN

. https://resh.edu.ru/subject/lesson/5389/start/1070
12 [TonoBoit oT60P
51/

13 [TpucnocobneHHOCTH 0.5 https://resh.edu.ru/subject/lesson/5390/start/2958



https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/

14

OpraHM3MOB KaK
pe3yibTar
MUKPOIBOIIOIHIH.
JlaGopaTopHas
pabora «3yuenue
apomMop(h030B 1
WIMOAaNTalUN y
pacTeHui u
JKMBOTHBIX» (C
UCnoiab3oeaHuem
0bopyoosanus
yenmpa « TOYKA

POCTA»)
IIpumepsl
MPUCTIOCOOTICHUH Y
OpPraHU3MOB:
MOp(OJIOTHUECKHE,
¢buznoIoruuecKue,
OMOXMMHUYECKHE,
MTOBEJICHUECKHE.
JlaGopaTtopHas
paborta
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
11e1eco000pa3HOCThY

(c

UCNoJlb306aHUEM

0.5

https://resh.edu.ru/subject/lesson/5390/start/2958
09/



https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/

obopydosanus
yenmpa « TOYKA
POCTA»)

Bupn, ero kpurepuu u
CTPYKTYpa.
JlaGopaTopnas
pabora «CpaBHEHHE
BUJIOB IO
MOP(OJIOTHUECKOMY

https://resh.edu.ru/subject/lesson/4949/start/1199

o KPHUTEPHIO» (C oo 43/
ucnoJjb3oeaHuem
000py008amUs
yenmpa « TOYKA
POCTA»)
https://resh.edu.ru/subject/lesson/4949/start/1199
16 CrpykTypa BHI2
43/
https://resh.edu.ru/subject/lesson/4949/start/1199
Bunoobpa3zoBanue
17 KaK pe3ynbTar 43/
https://resh.edu.ru/subject/lesson/5390/start/2958
MHUKPOIBOIOLUU 09/
CBs13b
18 MHUKPO3BOJTIOIUN U
AIHUIEMHUOJIOTUH
Makpo3Bonronus.
19 ITaneonTonornuecku
€ METO/bl U3yUeHUs
IBOJTIOIAN
20 buoreorpaduyeckue



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/

METO/bI U3yUCHUS
DBOJIOLUU

21

DOMOpPHOIOTHYECKHE
Y CPaBHUTEIIBHO-
MOp(OJIOTHUECKUE
METOJIbI U3yUYCHUS
IBOJTFOLIUU

22

MonekynsapHo-
FeHETHYECKHUE,
OMOXMMHYECKHE U
MaTeMaTUYECKUe
METO/IbI U3yYECHUS
3BOJIIOIUN

23

Oo6mue
3aKOHOMEPHOCTH
JBOJIIOLUA

https://resh.edu.ru/subject/lesson/4950/start/2958
38/

24

25

ApantuBHas
paauanusi.
HepasHoMepHOCTB
TEMIIOB ABOJIFOIIHU
Hayunble runoressl
MIPOUCX 0K ACHUS
JKM3HM Ha 3emiie

https://resh.edu.ru/subject/lesson/3874/start/3010
94/

26

JloHnay4Hble
MIPEACTABICHUS O
3apOXKACHUM )KU3HU

https://resh.edu.ru/subject/lesson/3874/start/3010
94/

27

OCHOBHBIE 3TaIlbI
HEOPraHUYECKOMU
3BOJIIOLUU

https://resh.edu.ru/subject/lesson/3885/start/2701
27/



https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

T'umoresnl

https://resh.edu.ru/subject/lesson/3885/start/2701

28
3apOKJICHUS KU3HU 27/
Ucropus 3emiu u
METOABI €€ U3Y4YCHUSI.
JlaGopatopnas
pabota «M3yuenue u
OIMCaHue
HUCKOIAEMBIX
cKorae https://resh.edu.ru/subject/lesson/3885/start/2701
29 OCTaTKOB JPEBHUX 0.5
27/
OpraHu3MoB» (C
UucnoJjibzoeaHuem
000py008amUs
yenmpa « TOYKA
POCTA»)
HavanbHbie 3Tamnsl )
. https://resh.edu.ru/subject/lesson/3885/start/2701
30 OpPraHUYECKOM
27/
SBOJOLUHU
https://resh.edu.ru/subject/lesson/3885/start/2701
31 DBOITIOLUS DYKApUOT
27/
OCHOBHBI€E JTAIIbI
SBOJOLUHU
pPacTUTEIBHOTO MUpA.
[TpakTnueckas
30 pabora «M3yuenne 05 https://resh.edu.ru/subject/lesson/3885/start/2701
0oco0eHHOCTEN 27/

CTPOEHHUs paCTEHUN
PasHBIX OT/IETOBY (C

UCNOIb3068AHUEM



https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

obopydosanus
yenmpa « TOYKA
POCTA»)

OCHOBHBIE dTanbl

https://resh.edu.ru/subject/lesson/3885/start/2701

33 DBOJIIOLIUHU
) 27/
KUBOTHOTO MUPA
DBOIIOLUS
J)KUBOTHBIX.
[IpakTnueckas
pabora «M3yuenune
oco0eHHOCTEN
CTPOEHHUSA _
p https://resh.edu.ru/subject/lesson/3885/start/2701
34 MTO3BOHOYHBIX 0.5
27/
JKUBOTHBIX» (C
UucnoJjibzoeaHuem
000py008anus
yenmpa « TOYKA
POCTA»)
PasButne xu3Hu Ha ,
https://resh.edu.ru/subject/lesson/3885/start/2701
35 3emJie 1Mo spaM u
27/
TeproIamMm
MaccoBrie
36 BBIMUPAHUSA — https://resh.edu.ru/subject/lesson/3885/start/2701
DKOJIOTHYECKUE 27/
KPHU3HCHI IPOIIIIOTO
CoBpeMeHHbIN
37 DKOJIOTUYECKHI

KpHU3HC, €ETO



https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

0COOEHHOCTH

CoBpemeHHas
38 cucrema
OpraHUYEeCKOro
MPOIILJIOTO
OcrosHbie https://resh.edu.ru/subject/lesson/5395/start/1073
39 CUCTEMATHYECKUE
47/
TPYIIIBI OPTraHU3MOB
40 AHTpOmONOrus — https://resh.edu.ru/subject/lesson/4951/start/2901
HayKa O YeJIOBEKe 81/
PasButue
41 MPEJICTABICHUMN O https://resh.edu.ru/subject/lesson/4951/start/2901
IPOUCXOKIEHUH 81/
YyesoBeKa
Mecto yenoBeka B
cucTemMe
OpPraHUYECKOTO MHUpa.
JlaGopatopHas
pabota «3ydyenue
0COOEHHOCTEH
42 CTPOCHHA CrelieTa 05 https://resh.edu.ru/subject/lesson/4951/start/2901

YCI0BCKa, CBA3aHHBIX
C IPAMOXOKICHUEM)

(c
UCNOIb308AHUEM
000pYy008aHUs
yenmpa « TOYKA
POCTA»)

81/



https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/

JIBrOKyIIye CUbI

https://resh.edu.ru/subject/lesson/4951/start/2901

43 aHTPOIIOTeHE3a 81/
CooTHoleHue
OMOJIOTHUCCKHUX U
44 COLMAIBLHBIX
¢bakxTopoB B
AHTPOIIOTCHE3e
https://resh.edu.ru/subject/lesson/4951/start/2901
45 OcCHOBHBIE CTaANU 81/
aHTPOIIOreHE3a https://resh.edu.ru/subject/lesson/3906/start/2839
94/
46 [Taneoreneruka u
MajleoreHoMH1Ka
47 ?::Sezgﬁioro https://resh.edu.ru/subject/lesson/3906/start/2839
94/
yesoBeKa
Yenoseueckue pachl.
[IpakTnueckas
pabota «3ydyenue
AKOJIOTHYECKUX
aganTanui
48 ueNoBeKay (C 0.5
ucnoJjibzoeaHuem
000py008anus
yenmpa « TOYKA
POCTA»)
49 MexIUCIUTIITMHAPHBI

€ METO/IbI



https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/

AHTPONOJIOTUH

50

51

3apoxeHue u
pa3BUTHE YKOJIOTHU

MeToabl 3KOJIOTHH.
JlaGopaTopHas
pabora «3yuenue
METOJIOB
IKOJIOTHYECKUX

HUCCIEIOBAHUI ( C
UCNOIL308AHUEM
000py008aHUs
yenmpa « TOYKA
POCTA»)

0.5

https://resh.edu.ru/subject/lesson/5392/start/8378
/

https://resh.edu.ru/subject/lesson/5392/start/8378
/

52

3Hayenue
HKOJIOTUUECKUX
3HAHUU I YeJIoBeKa

53

54

DKOJIOTUYECKUE
(bakTopbl

AOGuotuueckue
¢daktopsl. CBeT Kak
JKOJIOTUYECKU I
(bakTop.
JlaboparopHas
pabota «BrIsiBIeHHE
MPUCIIOCOOTICHUHN
OpPraHU3MOB K

BIHSIHHIO CBETA» (C

UCNnob306aAHUEM

0.5

https://resh.edu.ru/subject/lesson/5392/start/8378
/

https://resh.edu.ru/subject/lesson/5392/start/8378
/



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/

obopyodosanus
yenmpa « TOYKA
POCTA»)

55

56

Aluotnueckue
(bakTopHI.
Temneparypa kax
9KOJIOTUYECKUI
(bhakTop.
JlaGopaTtopHas
pabota «BplsiBeHNE
MIPUCIIOCOOICHHIA
OpPTaHU3MOB K
BIIMSTHHIO
TeMIEpaTypsl» (C
UCnoi1b306AHUEM
0b0opyo0osanus
yenmpa « TOYKA

POCTA»)

AbGuoTHueckue
(bakTophl.
BnaxHocTh Kak
OKOJIOTHYECKUN
(bakTop.
JlaboparopHnas
paborta
«AHaTOMHYECKIE
0COOEHHOCTH
pacTeHui U3 pa3HbIX

0.5

0.5

https://resh.edu.ru/subject/lesson/5392/start/8378
/

https://resh.edu.ru/subject/lesson/5392/start/8378
/



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/

MECT OOHMTaHUsM (C

ucnoJjib3oeaHuem
000py008aHUs
yenmpa « TOYKA
POCTA»)
57 Cpensl oouTanus https://resh.edu.ru/subject/lesson/5392/start/8378
OpraHu3MoB A
58 buonoruueckue
PUTMBI
59 XKuznennsie Gpopmbl
OpraHu3MOB
60 buotnueckue https://resh.edu.ru/subject/lesson/5501/start/1190
daxrops 75/
3HaueHne
OMOTHYECKUX
61 B3aUMOJJECUCTBHUHI IS https://resh.edu.ru/subject/lesson/5501/start/1190
CYILIECTBOBAHUSA 75/
OpraHU3MOB B CpeJie
oOuTaHus
JKonoreckie https://resh.edu.ru/subject/lesson/5501/start/1190
62 XapaKTEPUCTHKH
75/
MONYJIALIMHI
OcHOBHBIE
IMOKa3aTeNIn
63 MONYJISIITAN: https://resh.edu.ru/subject/lesson/5501/start/1190
YUCIIEHHOCTb, 75/
TJIOTHOCTb,

BO3pacTHasl U



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/

M0JIOBasi CTPYKTypa

64

OcCHOBHEBIE
IIOKAa3aTelIn
MONYJISLIUN:
POX1aeMOCTb,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTb,
MHUTpaIuu

https://resh.edu.ru/subject/lesson/5501/start/1190
75/

65

DKoornyecKas

CTPYKTYpa
MOMYJISIITUI

https://resh.edu.ru/subject/lesson/5501/start/1190
75/

66

67

68

JnHamMuka
MOIYJIALUU U €€
perynsus

Kpussie pocra
YHUCIIEHHOCTH
nonynsuuu. Kpussie
BBDKHUBaHUS
OKojoruyeckast
HUIIIA BUJA.
JlaGopatopHas
paborta
«IIpucmocobienus
CEMsIH PaCTeHUH K
paccenenuio» (¢
Ucnoab3oeanuem
000pYy008aHUs
yenmpa « TOYKA

0.5



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/

POCTA»)

Bun xak cucrema

69 .
MO YJISALINI
3aKOHOMEPHOCTH
70 OBEIEHUS U
MUTpALMi 5KUBOTHBIX
Coo01ecTBo
= https://resh.edu.ru/subject/lesson/5501/start/1190
71 OpPraHU3MOB —
75/
OHOIIEHO3
7 DKocucremMa Kak https://resh.edu.ru/subject/lesson/5501/start/1190
OTKpBITast CUCTEMA 75/
Kpyrosopor BemecTts
73 U TIOTOK DHEPIUH B
JKOCHUCTEME
https://resh.edu.ru/subject/lesson/5501/start/1190
OCHOBHEBIE
74 IIOKa3aTeln 5/
https://resh.edu.ru/subject/lesson/4953/start/1054
SKOCHUCTEMBI
22/
75 DKOJIOTUYECKUE https://resh.edu.ru/subject/lesson/4953/start/1054
MMUPAMUIBI 22/
Nsmenenus
https://resh.edu.ru/subject/lesson/4953/start/1054
76 coo01IeCTB —
22/
CYKIIECCUU
IIpupoausie
SKOCUCTEMBI.
https://resh.edu.ru/subject/lesson/4953/start/1054
77 DKOCHCTEMBI 03€p U

peK. DKOCUCTEMBI
MOpEN U OKEaHOB

22/



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/

78

79

IIpuponnsie
SKOCUCTEMBI.
DKOCUCTEMBI TYHJID,
JIECOB, CTEIEH,
MYCThIHb

AHTpPOIIOT€HHBbIE
9KOCHUCTEMBI

https://resh.edu.ru/subject/lesson/4953/start/1054
22/

80

81

82

Ypb603KOCHUCTEMBL.
[IpakTnueckas
pabota «3y4enue u
OIHCaHKE

YyPOOIKOCUCTEMBD (C
UCNOb308AHUEM
0bopyoosanus
yenmpa « TOYKA
POCTA»)

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJICUCTBUI
OpPTaHU3MOB B
IKOCHUCTEMAX

MexaHU3MBbI
BO3ACHUCTBUS
3arpsi3HEHUH Pa3HBIX
THUIIOB Ha
cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM,

0.5



https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/

MOIMyJIAUOHHOM U

3KOCHUCTEMHOM
YPOBHSX
buocdepa — :
https://resh.edu.ru/subject/lesson/5394/start/1191
83 oO1IeruIaneTapHas
04/
00o0s104yKa 3emnu
Vuenune B. U.
https://resh.edu.ru/subject/lesson/5394/start/1191
84 Bepnanckoro o 04/
ounocdepe
3aKOHOMEPHOCTH
P https://resh.edu.ru/subject/lesson/5394/start/1191
85 CYLIECTBOBAaHMS 04/
ouochepsl
Kpyrosopotsl
BEIIECTB U
86 H
OHOTreOXUMHUUYECKHUE
LIUKJIBI
30HAIILHOCTH
87 ouochepsl. https://resh.edu.ru/subject/lesson/5394/start/1191
OcHOBHBIE OMOMBI 04/
CyLIn
88 VY CcTOMYUBOCTH https://resh.edu.ru/subject/lesson/5394/start/1191
onocdepsr 04/
DKOJIOTUYECKUE
89 KPHU3HCHI B UX
MIPUIUHBI
BosaeiictBue
s https://resh.edu.ru/subject/lesson/5499/start/2958
90 YeJIOBEKa Ha

ouochepy

98/



https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/

AHTpOIIOreHHOE
BO3JICUCTBUE Ha

https://resh.edu.ru/subject/lesson/5499/start/2958
98/

ot pacTUTENIbHBIN 1 https://resh.edu.ru/subject/lesson/3896/start/1749
’KUBOTHBIN MHD 3/
https://resh.edu.ru/subject/lesson/5499/start/2958
92 Oxpana nmpupo bl L ,
https://resh.edu.ru/subject/lesson/3896/start/1749
3/
OcHoBHBIE
TIPUHIIHAITBI
93 YCTOWYHBOTO https://resh.edu.ru/subject/lesson/5499/start/2958
pa3BuTUA 98/
YEJI0BEUECTBA U
MIPUPOJIBI
PanmonansHoe
94 Ziﬂf:f;;g);gmm https://resh.edu.ru/subject/lesson/5499/start/2958
98/
OMOJIOTHYECKOTO
pazHooOpa3us 3eMiau
O6001enue Mo Teme
95 «MUKpO3BOIIONHUS U
€€ pe3yIbTaThI»
O60061eHne 0 TeMe
96 «MakpOo3BOJTIOIUS U
€€ pe3yIbTaThI»
O60061eHue o Teme
97 «IIpoucxoxaeHue u

pa3BHTHE KU3HU HA
3emiie»



https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/

98

O06o0011eHNE TT0 TEME
«IIpoucxoxaenue
YyeJIoBeEKa —
AQHTPOIIOTCHE3)

99

O060061IeHne o Teme
«IKOJ0TUs — HayKa O
B3aHMOOTHOIICHHSIX
OpPraHU3MOB»

100

O000111eHE IO TEME
«Opranusmsl U cpeaa
ooUuTaHug»

101

102

O00011IeHIE IO TEME
«DKOJIOTHUS BUIOB U
TIOITYJISILAI
O06o0061IeHue 10 TeMe
«buocdepa —
riaodannHas
9KOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Buomnorus : 10-i# kinace : yriryOn€HHblii ypoBeHb : yueonuk / moxa pea. B. B.
[Taceunuka. — Mockga : [Tpocsemienue, 2023.

2. buonorus : 11-i kiace : yriayOnEéHHbIN ypoBeHb : yueOHuk / moj pex. B. B.
[Taceunuka. — Mockga : IIpocsemenue, 2023.

3. buonorus : 10-i ki1acc : yriayOnEéHHbBIN ypoBeHb : y4eOHuK / Bricorkas JI.
B., Apivimn I'. M., PyBunckuii A. O. u ap. / Ilox pex. lllymuoro B. K.,
Jemvimmna [ M. — Mocksa : [Ipocsemienune, 2023.

4. buogorus : 11-ii knacc : yriayOaEHHBIA ypOBEHb : y4eOHuK / bopoaun I1.
M., Hevmun I'. M., Cabnuna O. B. u ap. / [lox pea. lllymuoro B. K.,
Jemvimia ['. M. — Mocksa : I[Ipocsemenue, 2023.

5. buonorus. O6mas 6uomnorus. Ilpakruxym. 10-11 knaccsl. YriayOieHHBIH
ypoBeHb. — Mockaa : [Ipocsemenue, 2023.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. [Taceunuk B. B. buonorus. Paboune nporpammsl. [IpeameTHas auHus
yueOHUKOB «JInnus xxuzam». 10-11 kmaccer : yue0. [Tocobue ans
0011e00pa3oBaTeNbHbIX OpraHu3aluii: yriyonéHusiid yposesns / B. B.
[Taceunuk, I'. T'. lIBenoB, T. M. Edumona. — M. : [Ipocsemienue, 2017.
2. dpmvmur I'. M.
buonorus. Paboune nporpammer. 10—11 kmaccer : yueb. mocodue ams
o01ieo0pa3oBar. opranuzanuii: yriayosu. yposenb / I'. M. JIpimiuir, O. B.
Cabnuna. — M. : TIpocsemenue, 2017

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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