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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMy mnipeamery "buomorus" (manee -
OuoJIoTHsl) Ha YpOBHE cpeaHero ooOiiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanbHOrOo 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit ®denepamuny, ®I'OC COO, Konneniuu
npernojaBaHus ydyeOHoro mpeaMera «buONOTHS» W OCHOBHBIX
MOJIOKEHUH (pefiepanbHOi paboueld mporpaMMbl BOCTIUTAHMUS.

VYueoOnsiii npeamer «buonorus» yriryoJlI€HHOTO YPOBHS H3yUEHHS
(1011 xmaccel) sSBASETCS OJHAM M3 KOMIIOHCHTOB MPEAMETHON 00JIacTH
«EctectBeHHO-HayuHble mnpeameTsy. CormacHo mnonoxkeHusm OI'OC
COO npodunpHble y4eOHbIE MPEAMETHl, U3ydyaeMble Ha YriayOiaE¢HHOM
YpOBHE, SIBIIAIOTCS criocoOoMm nuddepeHnunanu o0ydyeHuss Ha YpOBHE
cpeaHero  oOmiero  oOpa3oBaHMsT W MpHU3BaHbI  OOECIICUYHTH
IPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM
npoeccuoHaNbHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMs Kaxk[blii
U3 OTUX Y4eOHBIX TPEIMETOB JIODKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pEIIEHHEe O00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX W
Pa3BUBAIOIIUX 3a/1a4, CBS3aHHBIX C MPOGOpHUEHTAIMEH 00yJaroumxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW OOJACTH HAy4YHOTO 3HAHWS,
CBSI3aHHOT'O C OMOJIOTHEH, MEIUIMHOM, DKOJIOTHEH, IICUXOJIOTHEH,
CIIOPTOM HJIA BOCHHBIM JICJIOM.

[Iporpamma no  yuebHomy mpeamery  "buomorus" — maér
NpeiCTaBlieHHEe O LeTd M 3aJadax H3ydYeHHUs Y4eOHOro TmpeaMeTa
«buonorus» Ha yrayOn€HHOM ypoOBHE, ONpenensieT 00s3aTeabHOe
(MHBapHaHTHOE) TPEAMETHOE COJACp)KAHUE, €ro CTPYKTYPUPOBAHHE TIO
pazienaM W TeMaM, paclpeiesieHMe IO KiaccaMm, pPEKOMEHAYET
MOCJICIOBATEIPHOCTh M3YYEHHS y4eOHOTO MmaTepuaga ¢ Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTrO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEN oOyuaromuxcs. B mporpamme 1o
OMONIOTUM  pean30BaH MPUHIUI TPEEMCTBEHHOCTH C H3yYCHHEM
OMOJIOTHY HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, Oyarofaps 4yemy
IPOCMATPUBAETCS  HANPABIEHHOCTh HA  MOCIEAYIOIIEE Pa3BUTHE
OMOJIOTUYECKUX  3HAHUW, OPUEHTUPOBAHHBIX Ha  (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOT0 MHPOBO33PEHUS, SKOJOTUYECKOTO MBIIIICHUS,
MIPEICTABJICHU O 3/I0POBOM 00pa3e KW3HH, HAa BOCIUTAHUE OEPEKHOTO
OTHOLIECHHSI K OKPYXKAIOIIEW NOpupoaHou cpeae. B mporpamme mo
OMONIOTUM TakXKe TIOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO TMpeameTa
«buonorus» B peammzaruu TpedoBanuii ®I'OC COO k 1uIaHUpPyeMbIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM O0Oy4deHUS
u B (GOPMHPOBAHMM OCHOBHBIX BHUJOB Y4YCOHO-TIO3HABATEIHHON
NEeATEIbHOCTU o0y4JaroImXcs o OCBOEHHUIO COJIepKaHHUs
OMOJIOTUYECKOTO  O0pa3oBaHWsT HA  YPOBHE CpEAHEro  0OIIero
o0Opa3oBaHUs.

VYuebnbiii mpeamer «buosorus» Ha ypOBHE CpeTHEro 00IIero
oOpa3zoBaHMs 3aBepiiacT OWOJIOTHYECKOE OOpa3oBaHHWE B IIKOJE W
OPHEHTHUPOBAH HA PACIIUPEHUE W yriayOJeHWEe 3HAHWUN OOydYaroIIMXCs O
KUBOM TMPUPOJE, OCHOBAX MOJEKYJISAPHOM M KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTUM ¥  OWOJNOTMM  pPa3BUTHS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHH, SBOIOIMOHHOTO YUEHUS U DKOJIOTHH.

Nzyuyenne yueOHoro mnpeamera «buonorusy Ha yriayOieHHOM
YpOBHE OPHUEHTUPOBAHO HA TIOJITOTOBKY O0YYAIOMIUXCS K MOCIEAYIOMEMY



MOJIYYCHUIO OMOJIOTUYECKOro 00pa3oBaHUsl B By3aX W OpraHU3aIUsaX
cpenHero npodeccuoHanbHOrO 00pazoBaHus. OCHOBY €ro cojaepKaHus
COCTaBJISIET CHCTeMa OWOJOTHYECKUX 3HAHUM, TMOJYYEHHBIX TIpH
U3YYCHUH  OOy4YaloIMMHCS  COOTBETCTBYIOIIMX  CHCTEMAaTHYECKUX
pazziesoB OMOJIOTMM HAa YpOBHE OCHOBHOro o0rmiero obpaszoBanusi, B 10—
11 kmaccax STU 3HAHUS TMOJYYarOT pa3BuTHe. Tak, paclMpeHbl |
yrayOneHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSX, JKMBOTHBIX, I'pulax,
OakTepusix, OpraHM3ME€ 4YeJlOBeKa, OOIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTEJIBHO BKJIIOYEHBI OMOJIOTMYECKUE CBENICHUS MPHUKIATHOTO U
MOMCKOBOTO XapaKTepa, KOTOPbIE MOYKHO MCIOJIb30BaTh KaK OPUEHTUPBI
JUTSI TIOCIIEYIONIero BeiOopa npodeccuu. Bo3mokHa Takxke MHTErpaius
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTYYCHHBIMU
oOyJaromuMucs Tpu HW3yYeHUUW GU3HKW, XUMHH, Teorpapuu U
MaTEeMaTHKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy Tmipeamety "buonorus"
OTpa)XKaeT CHCTEMHO-YPOBHEBBIA U  DBOJIOIMOHHBIN  MOJAXOIBI K
uzydeHuto Ouosormu. CoOrylacHO UM, H3y4alOTCs CBOMCTBA W
3aKOHOMEPHOCTH, XapaKTepHbIC JUIsl >KUBBIX CHCTEM pa3HOrO YpPOBHS
OpraHu3alliy, BOJIOIMHA OPTraHUYECKOTO MHpa Ha 3emiie, COXPaHCHUS
OMoJOTUYECKOro pazHooOpasus 1iaHeThl. Tak, B 10 kiacce mzywarorcs
OCHOBBI MOJICKYJISIDHOM U KJIETOYHOM OHOJIOTHH, ASMOPHUOJIOTHUU H
OMONIOTUM  pPa3BUTHSA, TEHETUKH U CEJICKIMU, OWOTEXHOJOTUU H
CUHTETUYECKON OMOJIOTUU, aKTYaJTM3UPYIOTCS 3HAHHS 00YyYaronuxcs 1o
OoTaHMKE, 300JI0TUM, aHAaTOMMH, (pu3nojornu ueimoBeka. B 11 kmacce
U3YYarOTCS JBOJIIOIMOHHOE Y4Y€HHE, OCHOBBI JKOJOTMM W YYEHHE O
ouocdepe.

YueOunii npenmer «buonorus» Mpu3BaH O00ECIEYUTh OCBOCHUE
00y4JaronMMucs OUOJIOTHYECKUX TEOPU M 3aKOHOB, UJEH, PUHIIAIIOB U
IpaBWi, JIEKAINMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpA, 3HAHUH O CTPOCHHH, MHOTOOOpa3Wu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, TMOMyJAIUH, OHOIIEHO3a, DJKOCHCTEMBI, O
BBIIAIONINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUIX B
OWoNoTMH, TPHUKIAAHBIX acCleKTax Ouoyiormueckux 3HaHwil. [l
Pa3BUTHS U TOIEPKAHUS UHTEpeca O0yJaronuxcsi K OMOJIOTHH HapsiTy
CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTepuaia B COJCPKAHUH
MporpaMMbl 110 OWOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C HCTOPHEH
CTAHOBJICHHSI W PA3BUTHS TOW WM WHOM 0OJAacTH OMOJIOTHH, BKJIIAIOM
OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIICHUE BaXHEHUITUX
OMOJIOTHYCCKHUX 1 IKOJOTHYECKUX ITPOOJIEM.

[ens nzydyenus: yuebnoro npeamera «buonorus» Ha yriay0iaéHHOM
YpOBHE — OBJAJCHUE OOYYAIONIMMUCS 3HAHUAMH O CTPYKTYpHO-
(GYHKIIMOHATBHOM OpTraHW3alMM JKUBBIX CHCTEM pAa3HOTO paHra u
MpUOOpETEHUE YMEHHUI WCIOJIb30BaTh ATH 3HAaHUS B (DOPMUPOBAHHUH
WHTEpeca K OMpeAeéHHON 001acTi MPOoPECCHOHAIBHON JESITEIbHOCTH,
CBSI3aHHOM ¢ OWONOrHel, Wiu K BBIOOPY Y4YeOHOro 3aBeAeHHs i
MPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUS.

JlocTikeHne 1ienu u3ydeHus ydeOHoro mpenMera «buonorus» Ha
yray0in€HHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBbl OHMOJIOTMYECKUX 3HAHUI: 00
OCHOBHBIX OHMOJIOTHYECKUX TEOPHUSIX, KOHIICTIIUSIX, TUMIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX WM MPaBWIaX, COCTaBISIOMIUX  COBPEMEHHYIO



€CTCCTBCHHO-HAYYHYIO0 KapTHHY MHpPa; O CTPOCHHH, MHOT0OOpasuu |
O0COOEHHOCTSIX OHOJIOTMYECKUX CHCTEeM (KJIE€TKa, OpTraHWu3M, IOIYJISIIHS,
BUJI, OwuoreorneHos, Ouochepa); O BBHIJAIIMXCI OTKPBITUAX U
COBPEMCHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYaroIuXcsi ¢ METOJaMH ITO3HAHUS JKUBOU
IPUPOABL:  MCCIICIOBATEIBCKUMH  METOJIaMH  OHMOJIOTHYCCKUX  HAyK
(MOJIEKYJISIDHOM W KJIETOYHOWM OHMOJIOTHH, SMOPHOJIOTHH U OHOJIOTHH
pPa3BUTHS, TCHCTHKH M CCJICKIIUH, OMOTECXHOJIOTMM M CHHTETHYCCKOMN
OMOJIOTHH, TIAaJICOHTOJIOTHH, IKOJOTHH); METOJaMH CaMOCTOSTEIHLHOTO
IIPOBEJICHUS OMOJIOTHYSCKUX MCCIICOBAHUI B JJAOOPATOPHH U B IIPUPOJIC
(HabiroieHHe, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHCE);

OBJIaJICHUE 00YYAIOITUMHUCS YMEHUSIMU: CAMOCTOSITEIIbHO HAXOIUTh,
aHaJM3UPOBaTh M  HCIOJIb30BaTh OHOJIOTMYECKYH0  HH(OPMAIIHIO;
MOJIb30BAThCSl ~ OMOJIOTHYECKOM  TEPMHHOJIOTHEH W CHMBOJIMKOM;
yCTaHABJIMBaTh CBS3b MEXKJIY pPa3BUTHEM OHOJIOTHH U COLMAIBHO-
DKOHOMHYECKUMH M OKOJOTHMYECKHUMH TIpoOJieMaMH 4YeJIOBEUYECTBA;
OIICHMBATh IIOCIICACTBUS CBOCH JCATECIBHOCTA II0 OTHOIICHHUIO K
OKpY’Karolel MpUpoOaHOUN cpee, COOCTBEHHOMY 3/JI0POBBIO U 30POBBIO
OKPY’KAIOIIUX JTF0JIeH; 000CHOBBIBATh M COOJII0IaTh MEPHI MPODHIIAKTUKH
WH()EKIMOHHBIX 3a00JIeBaHWM, TIpaBUjia IIOBEICHHS B TMPUPOAC U
obOecrieueHUsT 0€30IAaCHOCTH COOCTBECHHOM JKM3HEACATCIIBHOCTA B
YpE3BBIYAWHBIX CHUTYAIUSAX MPUPOJHOTO M TEXHOIEHHOIO XapaKTepa;
XapaKTepu30BaTh COBPEMCHHBIC HAy4YHbIE OTKPBITHS B  00JacTu
OHoJIOTHH;

pa3BUTHE Yy OOyYarOmMMXCS HWHTEIUICKTYadbHBIX W TBOPUYECKUX
CITOCOOHOCTEM B IPOIIECCe 3HAKOMCTBA C BBIIAOIITUMHUCS OTKPBHITUSIMHU U
COBPEMCHHBIMM  HUCCJCAOBAHUSIMU B OHWOJIOTHH, pEIIACMBIMH  CHO

npobJieMamu, METO10JI0THEMN OMOJIOTUTYECKOTO HCCJICIOBAHUS,
IIPOBEACHUS AKCTIICPUMEHTAIILHBIX HCCJIEIOBAHHUI, peleHus
OMOJIOTHYCCKUX 3a/1ad, MOJCIMPOBAHUS OHOJOTMYECKUX OOBEKTOB U
IIPOIICCCOB;

BOCITUTAHUE Yy OOYyYaOIMXCs IIEHHOCTHOTO OTHOIIEHUS K >KUBOMU
npupoAe B I1EJIOM W K OTIOEIbHBIM €€ O0ObeKTaM U SBICHUSM;
dbopMupOBaHHE SKOJIOTHYCCKOM, T'€HETHYECKON TIpaMOTHOCTH, OOIICH
KyJbTYpbl TOBEJICHHS] B MPUPOJC; UHTETPALlMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHNEe 00yJaIONUMUCI KOMIIETEHTHOCTH B PallMOHATHLHOM
MIPUPOIOTIOIH30BaHUM  (COOIIOICHUE TIPAaBUJI TIOBEJACHUS B MPHUPOJIE,
OXpaHbl BUJIOB, DKOCHCTEM, OHOC(HEpbI), COXPAaHEHHH COOCTBCHHOTO
3MI0POBbSl U 3J0POBbSI OKPYKAIOIIUX JIoAeH (COOMIOACHUS Mep
PO IITAKTHKA 3a00J1eBaHUH, oOecrieueHue Oe3omacHOCTH
KUBHEJCATECIbHOCTH B qpe3BLIqa171HHx CUTyallUsiX MPUPOAHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOIb30BAaHUS OHOJOTUYECKUX
3HAHUU U YMEHHUU B IOBCEIHEBHOM KU3HH,

CO3/IaHH€ YCJIOBUU JJIsi OCO3HAaHHOTO BBIOOpa OOYYArOIIMMHCS
WHIUBUyAIbHOW 00pa30oBaTEIbHOM TPACKTOPUU, CIOCOOCTBYIONICH

MOCTIEIYFOIEMY npoQeCcCUOHATTLHOMY CaMOOTIPEIEIICHHIO, B
COOTBETCTBUH C WHAWBUAYAIbHBIMH HWHTEPECAaMHU H IOTPEOHOCTSIMHU
peruoHa.

OO1iee 4uCIO YacoB, OTBEJACHHBIX Ha HW3y4YeHHE OWOJIOTUH Ha
yrayOJIeHHOM YpPOBHE CpeaHero ooiiero oOpasoBaHus, coctasisier 204



gaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca
(3 yaca B HezeIIO).

OT60p OpraHu3alMoOHHBIX (OPM, METOJOB M CPEACTB O0y4YeHUs
OMOJIOTUU OCYILECTBIACTCS C Y4ETOM CHEUUM(UKU €ro CoAep>KaHusi U
HaAMpaBJICHHOCTH HA MPOAOHKEHHE OHOJOTHYECKOro O0pa3oBaHUs B
OpraHu3alMIX CPEAHEro MPOodheCcCUOHATBFHOTO U BBICILIETO 00pa30BaHMUs.

OO0s3aTenbHBIM ~ yCIIOBUEM  INpU  OOy4YeHUHM  OHOJIOTMHM  Ha
yrayOJaEéHHOM  yYpOBHE  SIBIIETCS  MPOBEACHHE J1abOpaTOpHBIX U
npakTuyeckux pabor. Takke ydacthe oOydaronIMXCsl B BBITOJHEHHUH
IPOEKTHBIX M Y4YEOHO-MCCIENAOBATENLCKUX pPaboT, TeMaTHKa KOTOPBIX
OMpENENsieTCs y4YyuUTeJIeM Ha OCHOBE HMEIONIMXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KITACC

ConepxaHue MpPOTPaMMBbl, BBIIEIEHHOE KYPCUBOM, HE BXOIHUT B
IIPOBEPKY TOCyIapCTBEHHOM nToroBoi arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs OWosiorud. buonornueckne Hayku ¢ U3y4aeMmble HMHU
npobiembl. DyHIAAMEHTAIbHBIC, TPUKIAJHbIE U TOHCKOBBIE Hay4yHbIE
UCCJIeIOBaHUS B OUOJIOTHH.

3HaueHue Onoyioruu B GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HaydyHOM KkapTuHbl wmupa. I[Ipodeccun, cBs3aHHble ¢ OHOIOTHEH.
3HaueHUe OWOJIOTUM B TMPAKTUYECKOM JICSITEIIbHOCTH  YeJIOBEKa:
MEJIMIMHE, CEILCKOM X03MCTBE, IPOMBILUICHHOCTH, OXPaHe MPUPOBI.

JemoHcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. . Bepuanckuii, 1. I1. [1aBnos, U.
N. Meunuxkos, H. W. Basuno, H. B. Tumodees-PecoBckuii, JIx.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBA3b OMOJOTUHM C JAPYTMMH HayKamu,
«CucreMa OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

XKupble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBoiicTBa
KUBBIX CHUCTEM: €IWUHCTBO XHMMHUYECKOIO COCTaBa, IUCKPETHOCTb U
LEJIOCTHOCTh, CIIOKHOCTh U YIOPSAJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb,
CaMOOpraHM3aLus, CaMOBOCITPOM3BEICHUE, pa3apaxXxuMocCTh,
U3MEHUYHMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHMU3alMM KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIMH,
TKaQHEBBIM, OPraHU3MEHHBIN, MNOMYJISIMOHHO-BUAOBOW, 3KOCUCTEMHBIN
(buoreonenoTnueckuit), Owochepusiii. Ilpomeccrl, npoucxonasime B
KUBbIX cucTteMax. OCHOBHbIE MpU3HAKU >XUBOro. Ku3Hb kak (opma
CyLIECTBOBaHUsl Marepuu. Hayku, H3ydaromue >KHUBbIE CUCTEMbI Ha
Pa3HBIX YPOBHSX OpPraHU3aLNH.

W3ydyenne KHUBBIX cHUCTEM. MeToabl OHOJIOTHUYECKOM HaAyKH.
HabGnronenue, nsmepenne, SKCIEPUMEHT, CUCTEMATH3aIvs, METaaHaIN3.
[TonsiTne 0 3aBUCUMOM M HE3aBUCHUMOM mnepeMeHHOHW. llmanupoBaHne
skcriepumenTa. [loctanoBka u mpoBepka runotes. Hyneas rumnoresa.
[Tonsitue BBIOOPKM U €€ JOCTOBEPHOCTh. Pa3z0poc B OMOIOTHYECKUX
naHHbIX. OlLEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3ynbTaToB. [IpuunHbI
HACKAXEHUSA PE3YyJbTaTOB JKcnepuMeHTa. l[loHATHe craTucTudeckoro
TecTa.

JdemoHcTpanuu

Tabmuubr  w  cxembl:  «OCHOBHBIE  TIPHU3HAKH  KU3HWY,
«buonornueckue cucrempl», «CBOWCTBA >XUBOM MaTepUH», «YPOBHH
OpraHu3alMH )KUBOW MPUPOABDY, «CTPOEHNE KUBOTHOU KIETKN», « TKaHH
KUBOTHBIX», «CHUCTEMBl  OPraHOB  YEJIIOBEUECKOTO  OPraHu3May,
«buoreonenos3y», «buocdepa», «MeTobl U3YUSHUS KUBOIH PUPOIBDY».

O6opynoBanue: aboOpaTopHOE OOOpPYAOBAHHWE IS TPOBEICHUS
HaOTIOACHUHN, U3MEPEHUH, SKCIIEPHUMEHTOB.



IIpakTnueckas padora «/cnosip30BaHNE pa3IMYHBIX METOAOB IIPU
W3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KJieTKku

Kierka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHUILIA KUBOTO. MicTOpus
oTKphITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus
(T. IIBamn, M. Ilneiinen, P. BupxoB). OcHOBHBIE MOJOXKECHHUS
COBPEMEHHOW KIIETOYHOM TEOPHH.

Metoabl MOJEKYJISIPHOW M KIJIETOYHOM OWOJIOTMH: MHMKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,
muddepeHnranbHoe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KJIETOK.
Uszyuenue ¢urcuposanuvix Kiemok. IIEKTPOHHAS MUKPOCKOIHUS.
Konghokanvnasa muxpockonus. Bumanvnoe (npusicusneHnoe) u3yuyeHue
KJIemox.

JemoHcTpanuu

IToptpetsi: P. T'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOM», «DIECKTPOHHBIN
MHUKpPOCKOI», «IcTOpus pasBUTUSA METOOB MUKPOCKOIIUI.

ObopynoBanue: CBETOBOM  MHUKPOCKOII, MHUKPOIIpEIaparhl
PACTUTENbHBIX, )KUBOTHBIX M OaKTepUATBbHBIX KIIETOK.

IIpakTuyeckas padora «/3ydeHne METOI0B KIETOYHONU OMOJIOTHH
(xpomatorpadus, anekTpodopes, nuddepeHimaibHoe
nentpudyrupoanue, [1L[P)».

Lugpposas nabopamopus «PobuKknab»:

Jlabopamopnas paboma  «IIpoyeccwvl Ovixanus o pomocurnmesey

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- 51
yJIBTPAMUKPO3JIEMEHTBI. Boja U €€ posb Kak pacTBOPUTENS, PEArcHTa,
y4acTHE B CTPYKTYPHUPOBAHUU KJIETKU, TEIUIOPErYJIAluu. MUHEpaIbHbIC
BEIIEeCTBa KJIETKH, UX OHOJIoruyecKkas poJib. Posib KaTHOHOB U aHHOHOB B
KJIETKE.

Oprannueckue BellecTBa KIETKA. DBHONIOrM4ecKkre IOJMMEPHI.
benkn. AMHHOKHCIOTHBIN cocTtaB OenkoB. CTPYKTYpel O€IKOBOM
Mosiekyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsa3b. BropuuHasi,
TpPETUYHAsI, YeTBEPTUYHAS CTPYKTYphl. JleHaTypanus. CBOCTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue hyHKmnu 0eaKoB. [Ipuonsi.

YrneBoasl. MoHOcaxapuibl, Jucaxapuibl, OJUTOCaXapuabl H
nosmcaxapuabl. OO MIIaH CTPOEHUS U (PU3UKO-XMMHUYECKHUE CBOMCTBA
yriaeBo10B. buonornyeckue pyHKIMH yTIEBOIOB.

Jlumuael. T'uapodunsHo-THAPOGOOHBIE cBOcTBA. Kimaccudukamms
munuaoB.  Tpurmunepunsl,  GocOIMMHUIBI,  BOCKH,  CTEPOUBI.
buonornueckue ¢yukmum munugoB. OOME CBOMCTBA OMOIOTHYECKUX
MeMOpaH —  TEKy4ecTb, CIOCOOHOCTh K  CaMO3aMBIKAHHIO,
MTOJIYITPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. CtpoeHue HyKII€HMHOBBIX
kucnor. Hykneoruasl. IlpuHmmn kommuiementapHoctu. [IpaBuno
Yapradda. Crpykrypa JHK — nBoiinas cnupanb. MecToHaxoxaeHUEe U
ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkunn PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue CBsi3M B MOJIEKYJIE
AT®. buonornyeckue pynkuuu AT®. BoccTaHOBICHHbBIE TEPEHOCUHKH,



ux GyHKIUU B KIeTKe. /J[pyeue wykaneozuompugocgpamor (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuku, mparckpunmomuxu,
NPOMeoOMUKU.

CrpyktypHas OWOJIOTHS: OHOXMMHUYECKHME U OHMOPU3UYECKUEC
UCCJIEIOBAHUSI COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYPhl OMOMOJIEKYI.
Mooenuposanue cmpyxkmypol u QynKyuti GUOMONEKYIL U UX KOMNIEKCOB.
Komnvromepnuolii ouszaun u opeanuyeckuil cumme3s OUOMONEKYL U UX
HenpupoOHbIX AHAI0208.

JdeMoHCcTpanuu

[Toptpetsr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammel: «Pacrmipenenenne XuMUYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuoguyeckas TabmuIa XUMHYECKUX
aneMeHToB», «CTpoeHue MOJIEKyJlbl BOJIb», «BemectBa B cocTaBe
opranu3moBy», «CTpoeHue MoJeKyibl Oenkay, «CTPYKTYphl OEIKOBOI
MOJNEKYIbD, «CTpoeHHuE MOJEKYH YIJIEBOAOB», «CTpOEHHE MOJIEKYJ
munuaoBy, «HykinenHoBble KUCIOThDY, «CTpoeHue Mosiekyibl ATDy.

OO6opynoBaHue: XUMHAYECKast MOCya U 000PYI0BaHUE.

Jlaboparopuasi padora «OOHapykeHHe OEIKOB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIHil».

JlaGopaTtopnasi pabGora «lVccnenoBaHne HYKIEHMHOBBIX KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel  KJIETOK:  JyKapuUOTHYECKas W MPOKAPHUOTUYECKAs.
CrpykTypHO-(YHKITMOHATBHBIE 00pa30BaHUs KICTKHU.

CrtpoeHue MpoKapruoOTHUUECKOM KIeTku. KitleTrouHast cTeHKa OaKTepuid
u apxer. OCOOEGHHOCTH CTPOCHHUS TeTepPOTpOdHONM U aBTOTPOHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne u (GYyHKIMOHUPOBAHUE JYKAPUOTUYECKOW  KIIETKH.
[Tna3maTrnueckas MeMOpaHa (1azmanemma). Crpykrypa
IJ1a3MaTUYECKOU MeMOpaHBI. Tpaucnopr BEILLIECTB yepes
IUTa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbId (muddys3usa, obraeryéHHas
mubdy3us), aKkTUBHBIA  (MEPBUYHBIA W  BTOPUYHBIA  AKTHUBHBIN
tpancnopt). [lomynmponumaemocth  MemOpanbsl. PabGota  Hatpwmii-
KaJINeBOTO0 HACOCa. ODHJOIMUTO3: MHHOIMTO3, (arommuro3. IK3OIUTO3.
Knerounas crenka. CTpykrypa U GyHKIIMH KJIETOYHON CTEHKU PACTEHUH,
rpudoB.

[urorutazma. I{uto3omb. LluTockener. [IBuKeHHME UMTOILIA3MBI.
Opranouasl  wietku.  OmHOMEMOpaHHBIE  OPTraHOWABl  KIIETKH:
supomnazmarudeckas cerb (IIIC), anmapat ['odabmaku, JTU30COMBI, HX
ctpoenrne W (QyHKOuH. B3auMOCBsI3b OJHOMEMOpPAHHBIX OPraHOUIOB
kieTku. CTpoeHue rpaHyIsipHOTO PETUKYIyMa. Mexanuzm HanpasieHusl
benkos ¢ JIIC. CuHte3 pacTBOPUMBIX OenkoB. CHHTE3 KJICTOYHBIX
MeMOpaH. ['maakuil (arpaHyispHBIN) SHAOIUIA3MATHUECKUA PETHKYIYM.
CekperopHast ¢yHkius amnmapara lonbmxu. Moouguxayus 6Genkos 8
annapame [onvoocu. Copmupoexka 6enkos 6 annapame 10nb0xcu.
Tpancnopr BemecTB B KJIETKE. Bakyonn pacTHUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPTraHOUIbLI KJIETKH: MUTOXOHJIPUHU, IJIACTHUJIBI.
Ipoucxoxcoenue mumoxonopuu u naacmud. Cumouoeenes (K.C.



Mepesickosckuu, JI. Mapeynuc). CTpoeHre U (PyHKIIMM MUTOXOHJIpUIN U
nnactun.  IlepBuuHble,  BTOPUYHBIE W CIOXHBIE  IUIACTHU]IBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT.  XJIOPOIJIACThl,  XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIUX PACTCHUM.

HememOpanubsie opranouasl kietku CrtpoeHue u  (QyHKIHUH
HEMEMOpaHHBIX OpPraHOMJIOB KIIeTKH. Pubocombl. [Ipomeosxcymounvle
Qunamenmol. MuKpoQUIaMEHTBI. AKMUHOBbIE — MUKPODUIAMEHMBL.
MpbleuHble KIETKA. AKMUHO8ble KOMHOHEHMbl HeMbIUEeUHbIX KIEemoK.
Mukpotpy6ouku. Knetounsrit ientp. CTpoeHHe U JBUKEHUE KI'YTUKOB
U pecHuyek. Mukporpybouku 1uTomiasmel. LlenTpuons. benku,
accoyuupo8anHvle ¢ MUKpOQUIaMEeHmamMu U  MUKPOMPYOOUKAMU.
MomopHnuvie 6enxu.

SAnpo. OOGonouka siapa, XpOMaTWH, KapUoIUIa3Mma, SJIPBIIIKH, HUX
cTpoeHue u GyHKIuu. SAnepHblii 6enkoBblii MaTpukc. [IpocTpancTBeHHOE
pacmoyioXKeHUE XpPOMOCOM B HHTepha3sHOM sjpe. JIyxpomamuu U
eemepoxpomamun. benku XpoMaTWHa — TUCTOHBL. J{uHamuka s0epHou
o0bonouku 8 mumose. AoepHulil mparcnopm.

Knerounsle BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK
AYKapuoT (PaCTUTENLHOM, S)KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabmuupbr u cxembl: «CTpoeHHE DJYKAPUOTHUYECKOM KIIETKH,
«CtpoeHue KUBOTHOM KJIETKH», «CTpOEHUE PACTUTENBHON KIETKH,
«Ctpoenue MutoxoHApUN», «Anpo», «CTpoeHHE NPOKAPUOTHUECKON
KJIETKI.

ObopynoBanue: CBETOBOM  MHMKPOCKOI,  MHKpOIpenaparsbl
PACTUTENBbHBIX, JKUBOTHBIX KJIETOK, MHKpOIpenapaThl OaKkTepuaIbHBIX
KJIETOK.

JlaGopaTopnas padora «/3ydeHne CTPOCHHS KIETOK Pa3IMYHbBIX
OpraHu3MOB).

IIpakTnueckass paGora «/3ydeHue CBOWCTB  KIIETOYHOM
MEMOpaHbI».

JlabopaTopnass  pabora «McciemoBanwe — miasMmoiiuza U
JIETJIa3MOJIN3a B PACTUTEIbHBIX KIETKaX).

IIpakTnueckass padora «l3ydyeHue IBMIKEHUS LUTOIJIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHHEe JHEPTUH B KJIETKe

AccuMunanus M JUCCUMUWIISIITUSL — JIBE CTOPOHBI MeTaboJM3Ma.
Tumbr oOMeHa BemecTB: aBTOTPO(HBIM M TeTEepPOTPOdHBIA. YdacTue
KHCJIOpPOJla B OOMEHHBIX TMpoIleccax. JHEPreTHUecKoe oOecredeHue
KJICTKH: TIPEBPAICHUe AT® B oOMeHHBIX Tiporieccax. DepMeHTaTUBHBIN
XapakTep Peaklui KICTOYHOro Meradoim3ma. PepMeHThI, UX CTPOCHHE,
cBolicTBa U MexaHu3M JeictBus. Kopepmentol. Otnuunst pepMeHTOB OT
HEOPTraHWYECKUX  KaTalu3aToOpoB.  beNmKku-akTUBATOphl W OEJKHU-
WHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIM OT
pa3anyYHbIX (PaKTOPOB.

IlepBU4HBINM CUHTE3 OPTaHUYECKUX BEIIECTB B KIIETKE. DOTOCUHTES.
AHoKcuceHnblli U OKCU2eHHbL — (omocunme3s Y  bakmepuil.
Csemocobuparowue nuemeHmvl U NUSMEHMbL PEAKYUOHHO20 YeHmpa.
Ponr xmoporutactoB B mpomecce porocuHTeza. CBeToBass M TEMHOBas
daszel.  @omoowixanue, Cs, Cs u CAM-munsr gomocunmesa.



[IponyktuBHOCTh (oTOCHMHTE3a. BrnusiHue pa3nuuHbIX (PAKTOpPOB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

XeMOCHHTE3. Pa3znoobpazue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUUIUpYOIMe  OakTepuu, IKelne300aKkTepuu, CcepodaKTepuu,
BOJOPOJIHbIE OaKTEepHH. 3HAUCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Bujsl Oposkenus. [IpoaykTel OposkeHus U
UX HCIOJb30BaHUE YEIOBEKOM. AHA’pOOHBIE MUKPOOPTAaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUH U BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE  OpraHu3Mbl. JTambl  SHEPreTHUYECKOro  OOMEHa.
[ToaroroBuTenbHBINA 3Tan. ['MUKOIN3 — OECKUCIOPOAHOE pACIICIIIICHUE
TJTFOKO3BI.

buonornyeckoe OKHCIeHHE, WIM KIETOYHOE JbIxaHue. Poub
MUTOXOHAPUNA B TIpolieccax OMOIOrudeckoro okucienus. L{ukimmnueckue
peakimu. OxucauTenbHOE (oCPOpUTUPOBAHUE. DHepeus MeMOPAHHO20
epaouenma npomoros. Cummez AT®D: paboma npomounnou ATD-
cunmasvl. llperMyniecTBa a’poOHOrO0 TyTH OOMEHa BEIIECTB IMEpes
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsl: Ix. ITpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHUHTE3», «IDHEPreTUYECKUNA OOMEHY,
«buocunTtes 6enkay, «CtpoeHue GpepMeHTa», «XEeMOCHUHTE3).

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpYyJIOBaHUE IS
IPUTOTOBJICHUSI IIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas padora «/M3ydeHne KaTalTUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlaGopaTopHas padora «3yuenue (bepMeHTaTUBHOTO
pacuieruieHusl TEepOoKCHAa BOJOPOAAa B PACTUTEIBHBIX M KUBOTHBIX
KIIETKAX).

JlaGopaTopnasi pabdora «CpaBHeHHE mpolieccoB (OTOCHHTE3a M
XEMOCHHTE3a).

Jlaboparopnasi pabora «CpaBHEHHE TMPOIIECCOB OpOXKEHUs U
JIBIXAHUS.

Tema 7. HaciaeacrBeHHass uHopmauus U peaju3anus eé B
KJIETKe

Peaknuu matpuuHoro cuHtesa. [IpuHIMIT KOMITJIEMEHTAPHOCTU B
peakuMsax  MaTPUYHOro  cHUHTe3a. Peanusauuss  HaclIeACTBEHHOU
uHdopmaruu. ['eHeTwdeckuit Ko, e€ro cBoucTBa. TpaHCKpumims —

MaTPUYHBIN CHUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILUHA:
KOMILJIEMEHTAPHOCTb, AHTUNAPAJUIEIBbHOCTb, ACUMMETPHUYHOCTD.
Cospesanue  mampuunvix PHK 6  aykapuomuueckou  Kiemke.
Hexooupyrowue PHK.

Tpancisiiuas m €€ ostambl. Yuactue TpaHcnoptHeix PHK B
Ouocunte3e Oenka. VYciuoBus OuocwHTe3a Oenka. KomgupoBanue
aMUHOKHCIIOT. Ponb pubocom B GMocrHTe3€e Oernka.

Coepemennvie npedcmagienus o cmpoeHuu 2eHos. OpraHuzanus
reHoOMa y MPOKapHOT U JYKapuoT. Perynsius akTUBHOCTH TE€HOB Y
npokapuot. I'unoresa onepona (®. XKakob6, XK. Mano). MonrexyrapHule
MexaHusmvl IKcnpeccuu 2eHos 'y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enos. Perynanus 0OMEHHBIX HMPOIECCOB B KIIETKE.
Kinerounsiit romeocras.



Bupycel — HekneTouHble (HOpPMBbI KU3HU U OOJIMTaTHBIE Mapa3UTHI.
CtpoeHne  MPOCTBIX U CIOXHBIX  BHUPYCOB,  PETPOBHUPYCOB,
6aktepuodaros. JKusnennwiti yuxkn JJHK-codepocawux eupycos, PHK-
cooepxcawux eupycos, oaxkmepuogazos. ObOpamuas MpaHCKPUNRYUS,
pesepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yeaoBeKa, KUBOTHBIX, pactenuit. CITN/,
COVID-19, conmanbHbie 1 MEIUIIMHCKHUE MPOOIEMBI.

buoungpopmamura: ummeepayus u auanuz OOILUIUX MACCUBOS
(«bigdatay) cmpykxmyphuvix 6uonocuueckux dannvix. Hanomexunonocuu 6
ouonoeuu u meouyune. llpoepammupyemvie ¢hynkyuu oenxos. Cnocobwi
00CMasKu 1eKapcma.

JdemoHcTpanuu

IToptpetsl: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabmuipel 1 cxeMmbl: «buocuHTes Oenka», «l eHeTMYECKHH KOy,
«Bupyco», «baktepuodarmn.

IIpakTuyeckas padora «Co3nanvue Mo/IesId BUPYyCay.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Krnerounslii iuki, ero nepuosl u peryisius. Marepdasza u Mutos.
OcobenHocty TmpolieccoB, mporekaronmx B uHTepdaze. IloaroroBka
KIeTKu K  jgeneHuto. [IpecuHTeTrmyeckuid  (MOCTMUTOTHYECKUI),
CUHTETUYECKUNA U TOCTCUHTETUYECKUNM (TIPEMHUTOTUYECKUI) TEPHOIBI

UHTEP(a3bl.
Marpuunsii cunre3 JJHK — perumkanus. [IpuHnune! perumkanuu
JIHK: KOMIUIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CHUHTES,

aHTunapamiensHoct. Mexanusm  permukaunu  JIHK.  Xpomocowmsl.
Crtpoenune xpomocoM. Tenomepsl u Temomepasa. XpOMOCOMHBIN HaboOp
KJIETKH — KapHOTHUIl. JIUTUIOWIHBIN M TarIOuAHBIA HAOOPHI XPOMOCOM.
I'omonornunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX
npoueccsl. Tunbl muto3a. KapuokumHe3 u uurokuHe3. buonornueckoe
3HAYEHUE MUTO3A.

Perynsiuus MuTOTHYECKOro LHMKJIA KieTKUA. IIporpammupyemas
KJIETOYHAsI THOEIb — alloMNTOo3.

Knerounoe smpo, XpomMocombl, (GYHKIIMOHAIbHAS TCHOMHMKA.
Mexanusmol nponugepayuu, ouggepenyuposxku, cmapeunus u ubeiu

knemok. «Lugposas knemka» — Ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KILeMKU.
JdemoHcTpanumn

Tabmuibl ¥ cxembl: <«OKHM3HEHHBIH IIMKI KIETKW», «MHTO3Y,
«Ctpoenue xpomocom», «Permmukanusa [JHK».

OO6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTpemnapatsl: «MuTo3
B KJIETKaX KOpELIKA JIYKa.

JlaGopaTtopnass pabGora «l3ydyeHue XpoMOCOM Ha TOTOBBIX
MHUKponpenapaTax.

Jlaboparopnasi pa6ora «HabmroneHne MuTo3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax ).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue opraHu3moB. (OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHUS U JKU3HEACSATEIBHOCTU OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJIHOKJIECTOUHbIE TPUObI, OJJTHOKIETOYHBIE
BOJOPOCIH, APYrUe NPOTUCTHI. KoJIOHManbHbIE OpraHU3MBI.

B3anmocBs3p yacTeld MHOTOKIIETOYHOTO OpraHu3Ma. TKaHH, OpraHsl
U cucTeMbl opraHoB. Opranu3m Kak enHoe 1enoe. ['omeocras.

Tkanu pacreHuit. Tunbsl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHAs,
MOKpPOBHAs, MPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OcoOeHHOCTH
CTpoeHHUs, QYHKIMI U pacroyIOKeHUs TKaHEe! B OpraHax pacTeHUH.

TkaHuM JKMBOTHBIX UM YEJIOBEKA. THUIBI JKUBOTHBIX TKAHEM:
SNUTEINANIbHAS, COCUHUTEIbHAS, MblllIeyHas, HepBHasg. OCOOEHHOCTH
CTpOeHHUs, (PYHKIMH U PaACHOJIOKEHHSI TKaHEeW B opraHax >KUBOTHBIX U
YEJIOBEKa.

Opransl. BereratuBHblE W TI'€HEpPATUBHBIE OPTaHbl PACTEHUI.
Opransl 1 CHCTEMBI OPraHOB KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB
Y CUCTEM OPraHOB.

Omnopa Tena  opranuamoB. Kapkac  pacrenmil.  CkeneTsl
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX JKMUBOTHbIX. HapyxHblli U
BHYTpeHHUM ckeneT. CTpOeHUE U TUTIBI COEUHEHUS KOCTEN.

JIBI>KEHUE OPraHu3MOB. J[BUKEHHUE OJIHOKIETOYHBIX OPTaHU3MOB:
aME0OUIHOE, KI'YTUKOBOE, pecHHYHOe. J[BMKEHHME MHOTOKIIETOYHBIX
pPacTEeHHMIl: TPONU3MbI U HACTUU. [[BUIKEHNE MHOTOKIJIETOYHBIX KMBOTHBIX
U 4YelioBeKa: MbliedHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX

pabora.
IIutanue opranu3moB. lloryomenue BOABI, YIJIEKUCIOrO rasa M
MUHEPAJIBHBIX  BEUIECTB  PACTCHUSAMMU. [IutaHnne  KUBOTHBIX.

BayTtpunosoctTHoe ¥  BHYTPUKIETOYHOE muileBapeHue. Ilutanue
MO3BOHOYHBIX  JKUBOTHBIX. OTHENbl  MHUILEBAPUTENBHOTO  TPAKTA.
[TumeBapuTenbHbIe xkene3bl. [luneBapurenbHas cucTeMa 4yeaoBeKa.

Jlpixanue opranu3MoB. JlpixaHue pacTeHuM. J[pIXaHWE KWBOTHBIX.
Huddy3us razoB uepe3 MOBEPXHOCTh KieTku. KoxkHOE JbIXaHUE.
JlpixaTenpHasi MOBEpXHOCTh. JKabepHoe u né€rouHoe apixaHue. Jprxanue
MO3BOHOYHBIX JKMUBOTHBIX M YEJIOBEKA. ODBOJIIOIUOHHOE YCIOKHEHUE
CTPOCHMSI JIETKUX I[IO3BOHOYHBIX >KMUBOTHBIX. JlpIXareinbHas cHCTEMa
yejoBeka. MeXaHu3M BEHTWJISIIUM JIETKUX Yy NTULl U MIJIEKOMUTAIOIIUX.
Perynsanms nprxanus. JprxarenbHbie OOBEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CHUCTEMBI
pactenuid. TpaHcnopT BemecTB y )KUBOTHBIX. KpoBEeHOCHAs cucteMa u eé
opranbl. KpoBeHOCHas cructema MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA.
Ceparne, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOparieHus.
OBOJIIOIIMOHHBIE ~ YCIOKHEHUSI CTPOEHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsnus.

Brigenenue y oprann3moB. Beinenenue y pacrenuii. Beigenenue y
#KUBOTHbIX.  CokparurtenbHble  Bakyosnn.  OpraHbl  BBIJEICHUS.
OunbTpanus, CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaOOTHI
opraHoB BblaesieHHs. CBsi3b TOJIOCTH TeJla C KPOBEHOCHOM U
BBIJICTTUTEILHON cHUCTeMaMUu. BbieneHrne y m03BOHOYHBIX JKMBOTHBIX U
gyenoBeka. [louku. Ctpoenne wu  (yHKOMOHWpOBaHUE HedpoHa.
OObpazoBaHue MOYH y YeJOBEKa.

3amura y OpraHvn3MoB. 3alllMTa Yy OJHOKIJIETOYHBIX OpPraHU3MOB.
Cropsl OakTepuii ¥ IUCTHI MPOCTEHIIMX. 3anUTa Y MHOTOKJIETOYHBIX



pactennii. Kyrtukyna. CpenctBa MacCMBHOM W XWMHYECKOM 3alllUThI.
DdutoHIUILL.

3ammTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. IIoKpoBBI M  uX
IPOU3BOJIHBIC. 3allUTa opraHu3ma OT Oose3Heil. MIMMyHHas cuctema
yenoBeka. KieTodHbli M rymMopaidbHbIA MUMMYHUTET. BpOXIEHHBIN |
NpUOOPETEHHBIM  crieUPUISCKUT HWMMYHHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynutera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa).
BocnanurenbHbple OTBETHI OPTaHU3MOB. POJIb BpOKIEHHOTO UMMYHUTETA
B Pa3BUTHUH CUCTEMHBIX 3200JICBAHMIA.

PazgpaxuMoCTh M peryssanusi y OpraHu3MoB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3npaxxuMocTh U peryisiius y
pacteHuid. PocToBbIE BelecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediieKkTopHass peryjsiius y >KUBOTHBIX.
HepBhas cuctema u €€ oTesbl. DBOIIOIUOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOW CUCTEMBI Y )KUBOTHBIX. OTIEIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u peduiekropHas ayra. besycioBHbIe U YCIOBHBIC
pedekchl.

I'ymopanpHast perynsuuss U SHAOKPUHHAS CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [lelicTBUE
FOPMOHOB. B3anMOCBs3b HEPBHOM U IHAOKPUHHOM CUCTEM. | nnorasamo-
runoduzapHasi CUCTeMa.

JdemoHcTpanuu
[Toprper: W. I1. I1aBnos.
Ta0au1bs! U CXEMBI: «OIIHOKJIETOYHEIE BOZIOPOCIINY,

«MHoTOKIJIEeTOUHBIE BOJOpOCIny, «bakTepuny, «lIpocreiimmey, «Opranbl
[BETKOBBIX pacTeHUi», «CUCTEMBbl OPraHOB MO3BOHOYHBIX >KHBOTHBIX),
«BHyTpeHHee CcTpoeHHe HaceKOMbIX», «TkaHu pacreHuin», «KopHeBbie
cucteMbl», «Ctpoenue crebms», «CTpoeHHE JHMCTOBOM TIIIACTHHKNY,
«Txkann  kuBOTHBIX», «Ckener dyenoBekay, «lluieBapuTenbHas
cucreMa», «KpoBeHocHas cucrema», «/lpIxarenpHas —CcuUCTEMay,
«HepBHas cuctemay, «Koxa», «Mpliiednas cucremay, «BolaenuresbHas
cucremMa»,  «ODHAOKpUHHasA  cuctema», «CTpoeHUE  MBIIIIbD,
«mmynutery, «KuiiedHomosocTHeIE», «Cxema MNUTaHUs PaCTCHUI,
«KpoBEeHOCHbIE CHUCTEMBbI MO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHUE
ruapbl», «CTpoeHue IMuaHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBsi», «HepBHas cucrema poio», «HepBHas cucrema ISTYIIKWAY,
«HepBHasg cucrema npecMmbikarommxcs», «HepBHas cucrema nTumy,
«HepBHasa cucrema mirekonurarommx», «HepBHasg cucreMa 4enoBekay,
«Pedaexey.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MHUKPOITPENAPATHI
OJHOKJIETOYHBIX OPraHU3MOB, MHKPOIIpENapaTbl TKaHEW, PaKOBHUHBI
MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, KUBBIE SK3EMILIAPHI
KOMHATHBIX PAaCTEHUM, TepOapul PaCTCHUM Pa3HBIX OTJNIETIOB, BIAKHBIC
npenaparbl  JKMBOTHBIX,  CKEJIETbl  ITO3BOHOYHBIX,  KOJUICKLIUU
OECTO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa, OOOpYyIOBAaHHE IS
JEMOHCTpPAllMK TOYBEHHOTO W BO3AYLIHOIO MUTaHWS PACTECHHM,
pacHmieTuieHusl Kpaxmajia W O€NKOB TMOoJ JAeWcTBHEM (HEPMEHTOB,
000pynoBaHue ISl I€MOHCTPAIMU ONBITOB MO M3MEPEHUIO KU3HEHHOUN
€MKOCTH JIETKMX, MEXAaHW3Ma [IbIXaTeJIbHbIX JIBMKCHUH, MOJICIIH
TOJIOBHOT'O MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHel pacTEHUN.



JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlaGopaTtopnass pabora «l3yueHne OpraHoB ILIBETKOBOTO
pPacTEHHUD.

Tema 10. Pa3dMHoOKeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@opMbl  pa3MHOKEHHUSI ~ OpraHuM3MoOB:  Oecrmojioe  (BKJIOUas
BEreTaTUBHOE) U T0JI0BOE. Bupl O€cmonoro pa3sMHOKEHUSI: TOYKOBaHUE,
CHOPYJISIIUS, (PparMeHTalrs, KIOHUPOBAHHE.

[TomoBoe paszmuHoxkeHue. llonoBele KieTKW, Wiy rametsl. Menos.
Cragun wmenio3a. IloBenenme xpoMocoM B Meio3e. KpoccuHrosep.
buonornueckuit cMmbICi Melo03a U IIOJOBOro Iipouecca. Meno3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponspieBoe pa3Butue. ['ameTorenes3 y »kMBOTHbIX. [1010BBIE
xene3pl. OO0pa3oBaHUE W Pa3BUTHUE TOJIOBBIX KJeToK. CriepMaroreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

OmnonoTBOpeHre U SMOPHOHAIIBHOE  Pa3BUTHE  JKUBOTHBIX.
CriocoObl OIIOI0TBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpuoiorusi — HayKa O pa3BUTUU OPraHU3MOB. Mopgoeenes — oona u3
21aeHblx npodnem omopuonocuu. Konyenyus mopghoeenos u mooenu
mopgoeenesza. Ctagquu sMOpUOTeHe3a KUBOTHBIX (Ha MPUMEpPE JISTYIIKH).
Hpobnenue. Turbl TPpOOIICHHUS. Jlemepmunuposanroe u
HedepMuHuposamnHoe  Opobrenue.  bnacmyna,  muner  6racmyn.
OcobOeHHOCTH JApOOJIeHUS MIICKONMUTAIONIUX. 3apObIIIEBbIE JIUCTKH
(racTpynsiuums). 3akiazKa OpraHOB U TKaHEH W3 3apOIBIIIEBBIX JINCTKOB.
BzaumHuoe BJIUSIHUE yacTeu pa3BUBAIOLIETOCS 3apoApla
(amMOpuroHaNbHAs MHAYKIMS). 3aKajKa MjaHa CTPOSHUS KUBOTHOTO Kak
pe3yabTaT HUEPAPXUUYECKUX B3aUMOJCHCTBHUM TE€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHUE PA3THUUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue KuBOTHBIX. [locTOMOpUOHANBHBIA MEPUO.
[Ipsmoe u Hempsimoe paszBuTHe. Paszputne ¢ wmetamopdozom y
0ECr03BOHOYHBIX U TIO3BOHOUYHBIX KUBOTHBIX. bronornyeckoe 3Ha4eHHE
IPSIMOTO M HEMPSIMOTO PAa3BUTHS, UX PACIIPOCTPAHEHUE B NpHUpoe. THUIIbl
pocTa KUBOTHBIX. DAKTOPHI PETYISIIIUM POCTA JKMUBOTHBIX M YEJIOBEKA.
Cramuyu MOCTAIMOPHOHATBLHOTO Pa3BUTHS y KUBOTHBIX M YEJIOBEKA.
[Tepuonpl oHTOTeHE3a YenoBeka. CTapeHue u CMepTh Kak OMOJIOTUYECKHE
MIPOLIECCHI.

PasMHOXeHHME W pa3BuTHE pacTeHui. ['ameToduT M cropodwur.
Meiio3 B XM3HEHHOM IMKJIE pacTeHuil. OOpa3oBaHHEe CIIOp B IpoIEcce
Meio3a. ['amertorene3 y pacrenuil. OIUIOIOTBOPEHHWE U Pa3BUTHE
paCTUTENIbHBIX OpPraHu3MOB. JIBOMHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. Obpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyIsiIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupr u  cxembl: «BeretaTuBHOE pa3MHOXKEHUE», «THUIbI

0ecroyioro  pa3MHOXKCHHS, «Pa3zMHOXEHHE  XJIAMHJIOMOHAJbDY,
«Pa3sMHOXeHue  3BrieHb», «Pa3smHoOxkeHne rumgpe», «Menosy,
«XpomocoMbl»,  «l'amerorenesy, «CTpoeHne  SUUEKIETKH U

cnepmaTto3onsia», «OCHOBHBIE cCTaauud OHTOreHe3za», «llpsmoe w
HenpsiMOe  pa3BuTue», «Pa3zButhe wmaiickoro kyka», «Pa3Butue
capaHun», «Pa3zButme narymkw», «/[BoliHOE OIIIOAOTBOpEHME Y



LBETKOBBIX pacTeHU», « CTPOCHUE CEMAH OJHOIOJIBHBIX U JBYIOJIBHBIX
pacteHuiny, «KU3HEHHBIN [TUKII MOPCKOM KammycTb», « KU3HEHHBIA UK
Mxa», « KU3HEHHBIA LIUKJI TATOPOTHUKAY, « KU3HEHHBIN [IUKII COCHBD.

O6opynoBanue: CBETOBOM  MHUKPOCKOII, MUKPOIIPENapaThl
ANIEKIIETOK U CIEPMATO30MI0B, MOAENb «LIMKIT pa3BUTHUS JATYILIKNY.

JlaGopaTopHasi paGora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha
FOTOBBIX MHKpOMpenaparTaxj».

IIpakTnueckass pabdora «BpisiBIEHHE TPU3HAKOB CXOJCTBA
3apOJIbIIIEN TO3BOHOYHBIX JKUBOTHBIX ).

JlaGopaTtopnass padora «CrTpoeHue OpraHoB pPa3MHOKECHHS
BBICIIUX PACTEHUI».

Tema 11. T'eHeTuka — HayKa O HaCJEACTBEHHOCTH M
H3MEHYMBOCTH OPraHU3MOB

Wcropust cTaHOBJICHUS U pa3BUTHS T€HETUKHU Kak Hayku. PaGotsl I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUYEHBIX B
pazsutuu renetuku. Padotel H. K. Konsiosa, H. Y. BaBunosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, 0. A. ®wmunuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IMOHATHUS M CHUMBOJIBL. [ OMOJIOTHYHBIE
XpPOMOCOMBI,  aJUIelIbHbIE  TEHbl,  AJbTCPHATUBHBIC  MPU3HAKH,
JOMUHAHTHBIA W PELECCUBHBIA MPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa,
yucTas JUHUA, TUOpPUABI, TeHOTHN, (eHOTUn. OCHOBHBIE METO/IbI
TCHETUKU:  THOPUIOJOTUYECKHUM, IUTOJIOTHYECKUH, MOJEKYJISIPHO-
TEHETUYECKUU.

JdemoHcTpanuun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Koasuos, H.
M. Basunos, A. H. benosepckuit, I'. JI. Kapmeuenko, [O. A.
Odunumuenko, H. B. Tumodeer-PecoBckuid.

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTopHasi padora «J/[po3oduna kak OOBEKT IEHETHUYECKHUX
VICCIIEIOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemubanue. [lepBoiii 3akoH MeHaens — 3aK0H
eAMHO00pa3us ruOpUIOB MEPBOTO MOKOJICHUS. [IpaBuiio
JTOMHUHUPOBaHMs. Brtopol 3akoH MeHaenss — 3aKkOH paclICIUICHUS
npu3HakoB. [{uTonorndeckue OCHOBBI MOHOTHOPHUIIHOTO CKPEIIUBAHUS.
['mniore3a ynCTOTHI raMeT.

AHanuzupyroniee  ckpemmuBaHue. [IpoMexyTOuHBIM — XapakTep
HaCJICIOBAHMUSI. Pacuienienue MPU3HAKOB npu HETIOJTHOM
JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHaenss — 3aK0H
HE3aBHUCUMOT'O HAcJIeIOBaHUsl MpU3HAKOB. llUTOmornueckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.

CuerienHoe HacnenoBanue mpuszHakoB. Pabotrer T. Moprana.
CuenyieHHOE HacleIOBaHUE TE€HOB, HAPYIICHUE CHEIJICHUS MEXIY
reHamu. XpOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetnka noma. XpOMOCOMHBIM MEXaHM3M OIIPEAECIEHUS I10Ja.
AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. |'OMOraMeTHBI U TE€TEPOraMeTHBIN
noj. l'eHeTnueckas CTpyKTypa NOJIOBBIX XpoMocoM. HacnepgoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



I'enoTun kak nenoctHasa cucrema. [lmeloTponuss — MHOKECTBEHHOE
nercTBUe TreHa. MHOKECTBEHHBIM — aljienu3M.  B3aumojeincTtBue
HeaJuleNbHBIX reHoB. KommuiemeHnTapHocTh. Onuctas. [lonmumepus.

['eHeTHYECKMI KOHTPOJb pa3BUTHUS PACTEHUW, JKUBOTHBIX H
YeloBeKa, a TakkKe (PU3HOJOTHYECKUX TMPOIECCOB, MOBEJACHUS W
KOTHUTUBHBIX (QYHKUUN. [eHeTHyeckne MeXaHu3Mbl CHUMOHOTreHe3a,
MEXaHHU3Mbl B3aMMOJCHCTBUS «XO3MH — TApPa3uT» MU «XO35IUH —
MUKpoOHOM». ['eHeTHueckue acmeKkThl KOHTPOJIE M M3MEHEHHS
HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «llepBbiif W BTOpO# 3akoHBI MeHes»,
«Tpetnit  3akoH MeHuens», «AHAIU3UPYIOUIEE  CKPEIIMBAHUEY,
«Henonnoe nomMuHupoBaHue», « CUEIIEHHOE HACIEJOBAaHUE MPU3HAKOB
y npo3odunsly, «l'enetnka nonay, «Kapuotun denoseka», «Kapuotumn
npozoduiiey, «Kapuotun nrumbl», «MHOXKECTBEHHBIA —allJICIH3M,
«B3anmoaencTBre reHoBY.

O6opynoBanue: MOJIEb JJI IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOTO MOKOJICHUS M PACIICIUICHUS! TPU3HAKOB, MOJIEIh IS
JEMOHCTpPALlUK 3aKOHA HE3aBUCHUMOT'O HACJIEI0BAHUS IIPU3HAKOB, MOJEIb
JUIl JEMOHCTPAlUU CLEIJICHHOIO HAaCJIeIOBaHUs MPU3HAKOB, CBETOBOU
MUKPOCKOII, MUKpoTpemnapaT: «Jpo3odumay.

IpakTuueckas padora «l3yueHue pe3yibTaToB MOHOTHOPUTHOTO
CKpENIMBaHUA y IPO30(DUITBI».

IpakTuyeckas padora «M3yueHue pe3yabTaTOB TUTHOPUIHOTO
CKpEIIMBaHUs y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue TeHOTMIIa W cpenbl mpu  (HOPMUPOBAHHUH
denotumna. N3MeHunBOCTH IIPU3HAKOB. KauectBeHHbIe u
KOJINYECTBEHHBIE NTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HACJICICTBCHHASI.

Moaudukanronnas 13MeHUYMBOCTh. Ponb cpeapl B (hopMupoBaHuu
MOIU(PUKAIIMOHHON  W3MEHYMBOCTH. Hopma peakiuum  MpU3HAKa.
Bapuanuonnsiii psa v BapuanrionHasi kpusas (B. Moranncen). CoiicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

I'enotunuueckass wW3MeHYMBOCTh. (CBOWMCTBAa T€HOTUIIMYECKOM
W3MEHYMBOCTH. BUIBI TEHOTUTIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS,
MYTallMOHHAs.

KomOunaTuBHAs M3MEHYMBOCTh. Meiio3 M IOJOBOM mpolecc —
OCHOBa KOMOWHATUBHOM  W3MEHYHMBOCTH. Poib  KOMOMHATHBHOM
W3MEHYMBOCTH B CO3JaHUM TEHETUYECKOTO Pa3HOOOpa3us B Tpejaesiax
OJHOTO BUJA.

MyTanmoHHas ~ M3MEHYMBOCTb.  BHIbl  MyTalnMii:  I'€HHBIE,
XPOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHBIE M WHIAYIIUPOBAHHBIE MYyTallWH.
SAnepHsie U nUTOIIa3MaTUYeCKue MyTanuu. COMAaTHYECKUE U TOJIOBBIC
MyTauuu. [[pudrHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKoH
TOMOJIOTUYECKUX PSIOB B HAcJIeACTBEHHOM wu3MmeHunBocty (H.M.
BaBuinoB). BuesiiepHasi UBMEHUYMBOCTh U HACJIEICTBEHHOCTb.



Onucenemura u SNUSeHOMUKA, POJib dINUSEHEMUYECKUX (haKmopos 8
Hacne0o08aHuu U  UMEHYUBOCMU  (EHOMUNUYECKUX NPUSHAKOS Y
OP2aAHU3MO8.

JdeMoHCcTpanuu

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

Tabnuupl u cxembl: «Buasl u3MeHUMBOCTHY, «Moau(puKaMoHHAas

N3MEHUYHBOCTD, «KomOnnaTusHas W3MEHUYHBOCTEY, «Meiio3y,
«OnnonorBopenue», «l'eHernueckue 3a0oseBaHUs yeaoBeKa», «Bujbl
MYTaIAN.

O6opynoBanue: >XKUBble W TepOapHble HK3EMIUISPbl KOMHATHBIX
pacTteHuii, pucyHku (¢poTtorpaduu) XUBOTHBIX C PA3IUYHBIMU BHUIAMH
U3MEHUYHUBOCTH.

JlaGopaTtopnass paGora «McciemoBaHue  3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON M3MEeHYUBOCTH. [locTpoeHue BapualMoHHOTO pAJia U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Mytanuu y npo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0Beka

Kapuornn uenoBeka. MexayHapoaHass mporpaMMa HCCIIEIOBaHUS
reHoMa  4YesjoBeka. Meroapl  M3ydeHUsT  T€HETUKM  4eJIOBEKa:
reHeaJOrM4ecKuil, OJM3HEIOBBINA, UTOTCHETUYECKHUM, TMOMYJISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE
ONIPEAEIICHUE TE€HOTHIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
FCHOTUIIMPOBAHME, B TOM uucie ¢ 1nomompto [II[P-ananu3a.
HacnenctBennsie 3a0oseBaHusl 4eloBeKa. [ €HHbIE W XPOMOCOMHBIE
6omne3Hu YyeJIoBEKa. boine3nu Cc HACJIEICTBEHHOM
IPEAPACHOJIOKEHHOCThIO.  3HAYEHUE  MEIUIMHCKOW TEeHETHUKA B
NPEeNOTBPAIICHUN U JICUCHUM TEHETUYECKUX 3a00JIeBaHMIl YEIOBEKa.
Menuko-reHeTH4ecKoe  KOHCYJIbTUpOBaHWE.  (CTBOJIOBBIE  KJIETKH.
[ToHsATHE «T€HETUYECKOTO Irpy3a». DTHUYECKHUE ACTEKTHlI UCCIIECIOBAHUI B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue hakTOPhI MOBHIITIECHHOW YyBCTBUTEILHOCTH YeJIOBEKA
K (U3UYECKOMY M XHMHUYECKOMY 3arps3HEHHUI0 OKPY>KAIOIIEH Cpebl.
I'eneTnyeckas npenpacnooKEHHOCTh YEJIOBEKA K MTATOJIOTHUSM.

JdemoHcTpanuu

Tabmuubr n cxemsl: «Kapuotun uenoBeka», «MeToapl HU3ydeHUS
TCHETHKHU YeJIoBeKay, «I eHeTnueckue 3a00JIeBaHUs YETIOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOM.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanus W CEJEeKUMs.  3apoXKJICHHE  CENEeKIUU U
nomectukanuu. Yuenue H. M. BaBunosa o LleHTpax npoucxoxaeHus u
MHOTO00pa3usi KyJbTYpPHBIX pacTeHWil. Poib ceneknmmu B CO3MaHHUH
COPTOB pacTeHUM W MOPOJ KUBOTHBIX. COpT, mopoja, MITaMM. 3aKOH
FOMOJIOTHYECKUX PSJAOB B HACIEACTBEHHOW wu3MmeHunBocty H. H.
BaBuioBa, ero 3HaueHue 175 CENEKIUOHHON PadOTHI.

Metoasl  ceneKiMOHHOM  paboTbl.  McKycCcTBEHHBIM — OTOOD:
MacCOBbIi W HHJWBHUAYaJIbHBIM. JTanbl KOMOWHAIMOHHOW CEJIEKLUU.
Hcnbitanue mpowsBoauTeniell 1o MmMOTOMCTBY. OTOOp MO TEHOTHUITY C
MOMOIIBIO OIEHKK (DEHOTUTIa TOTOMCTBA W OTOOp MO TEHOTHUIY C
nomoieo ananu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJIEKIMOHHON paboThl.
PaguanyoHHbII ¥ XMMHYECKHM MyTareHe3 Kak MCTOYHUK MyTalud y
KyJIbTYpHBIX  ¢opM  opraHu3moB. lcnonb3oBaHue  TE€HOMHOIO
penaakTupoBaHus U MeToAoB pekoMOumHaHTHBIX JIHK anga momydenus
MCXOJHOTO MaTepuaia JJisl CENEKIHH.

[lonyyenue  monurmaonnoB. BHyTpuBuIOBas  rubpuau3aiius.
bnuskopoacTBeHHOEe cKpenuBanue, wid UHOpuAuHT. HepoactBeHHOe
CKpelIMBaHuWe, WIM ayTOpuAuHr. ['erepo3uc W €ro MIpUYUHBIL.
Hcnons3oBanue rerepo3uca B cenekiuu. OtnanéHHas rudpuiusaiius.
[Ipeononenne Oecryioausi MEXBUJOBBIX TUOpHUIOB. JlocTKeHMs
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1EHAS PEBOIIOYUSL.

CoxpaHeHHE W HW3YYEHHE TE€HETHUYECKHUX PECYPCOB KYJIbTYPHBIX
pacTeHUM U UX JTUKUX POJIAYEH JUIsl CO3JaHMsI HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpamenue u ynpaeieHue
2CHeMUYeCKUMU pPecypcamu CenlbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 6 YeNaxX VIVUUIeHUS CYUeCmB8VIOWUX U CO30aHUS HOBbIX
nopoo, JUHULL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYUHbIX UCCIEe008AHUL, NepedosblX uoell U NepCneKmueHbIX
MEXHOJIO2ULL.

JdemoHcTpanuu

[Toptpetsi: H. . BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1.
I1. Jlykbsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «lleHTpBI TIPOMCXOXKIEHUS U MHOT00Opa3us
KyJIbTYpHBIX  pAacTeHUN», «3aKOH TOMOJOTMYECKUX  PSAIOB B
HACJIECTBEHHON HM3MEHUYUBOCTH», «Meroasl cenekuuny», «OTnanéHHas
rudpuauzanusy, «MyrareHesy.

JlaGopaTopHas padora «/3yueHue COpTOB KyJIbTYPHBIX PACTCHUI
Y TIOPOJI JOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METO0B CEJICKIIMN PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUIN.

Jkckypceusi  «OCHOBHBIE METOJIbI M JIOCTHXKEHMS  CEJICKIUU
pacTeHMl M JKUBOTHBIX (HA CEJIEKIIMOHHYK CTaHILHIO, IUIEMEHHYIO
dbepMy, COPTOUCIIBITATENILHBIA yYacTOK, B TEIUIMYHOE XO34MCTBO, B
1a00paTOPUIO arpOYHUBEPCUTETA WITH HAYTHOTO TICHTPA)).

Tema 16. buoTexHOJI0THS U CHHTETHYECKAS OMOJI0TUS

OOBEKTHI, HCIOIb3yeMble B OHOTEXHOJOTHUU, — KJIIETOYHBIE H
TKAaHEBBIE  KYJIbTYpbl, = MHUKPOOPTaHM3MBI, HX  XapaKTEPHUCTHKA.
TpaguuuroHHas OMOTEXHOJIOTHS: xJje0omneueHue, MOJTyYEHHE

KHCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MUKPOOHOIOTHYECKUI CUHTE3.
OOBeKTBI MHKPOOHMOJOTHYECKUX TeXHoJorui. IIpom3BoacTtBo Oenka,
AMUHOKHCJIOT U BUTAMHHOB.

Co3aHre TEXHOJOTMA W HWHCTPYMEHTOB LEJIEHAIPABICHHOIO
U3MEHEHHMSI M KOHCTPYMPOBAHMS TE€HOMOB C LEIbI0 IOJy4EeHUs
OPraHW3MOB M HX KOMIIOHEHTOB, COJEPKAIMX HE BCTPEYAIOIIMECS B
pUPOJE OMOCUHTETUYECKUE Ty TH.

Kierounas wunxeHepusa. MeToasl KynbTypbl KIETOK W TKaHEU
pactenunii U KuBOTHbIX. Kpuobanku. Comaruueckas rudbpuauzanus u
coMaTuyeckuil smOpuoreHes. lcmonb3oBaHHe TaljIOWIOB B CENEKLUU
pacrenuii. [lonyuenue MOHOKIOHANbHGLIX awmumen. Hcnonvzoeanue
MOHOKIIOHANbHBLIX U NOJUKIOHANLHLIX — aHmumen 6  MeoOuyuHe.
HckyccTBeHHOE  OIUIONOTBOpEHME. PEKOHCTpyKIus SMUEKIETOK W



KJIOHUPOBAHHUE >KUBOTHBIX. MeTOJ TpaHCIJIAaHTAMU SJep KIIETOK.
Texnonocuu 0300po6ieHUs, KYTbMUBUPOBAHUS U MUKDOKIOHAILHO2O
PA3MHOICEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpoMocoMHasl U reHHasi uHxKeHepusi. VICKyCCTBEHHBIN CHHTE3 TeHa
u koHctpyupoBanue pekomOunantueix JHK. Cozdanue mpamnceennwvix
opeanu3mog. JIOCTWKEHUS W TEpPCIEeKTHUBBl XPOMOCOMHOW M T'E€HHOM
UHKCHEPUH. ODKOJOTMYECKHE U  ITHUYECKHE MpOoOJeMbl TE€HHOM

WHXCHEPUHU.
MeauuHCKHuE OMOTEXHOJIOTUH. [Toctrenomuas  1udpoBas
MEIUIIMHA. [IIP-nnarnoctuka. MeTab0JIOMHBIH aHaJIu3,

TEHOUEHTPUYECKUI aHAIN3 MPOTEOMA YEJIOBEKA ISl OLEHKHA COCTOSIHUS
€ro 310poBbs. Mcronb30BaHMEe CTBOJIOBBIX KIIETOK. TapreTHast Teparus
paka. 3D-Ouoummxenepus st pa3paboTku (yHIAMEHTATbHBIX OCHOB
MEIMIUHCKUX TEXHOJOTHUM, CO3/JaHUsI KOMIUIEKCHBIX TKAaHEH COYETaHHEM
TEXHOJIOTUN TPEXMEPHOTO OMOTPUHTUHTA U CKaQOJIIUHTA AJIs1 PEIICHUS
3a/1a4 NMePCOHATM3UPOBAHHON MEULIUHBI.

Co3naHue  BEKTOPHBIX  BaklMH C  Iedblo  obecreueHus
KOMOMHUPOBAHHOW 3amuThl OoT Bo30ymauteneit OPBU, ycranoBieHnue
MOJIEKYJISIDHBIX MeXaHu3MoB (yHkimonupoBanus PHK-conepkamumx
BHUPYCOB, BBI3BIBAIOIIMX OCO0O OIMAacHbie 3a00JIeBaHUSI 4YeJOBEKa W
KUBOTHBIX.

JemoHcTpanumn

Tabmuubr u cxembl: «lcmonb3oBaHue MUKPOOPTaHM3MOB B
IPOMBIIIJIEHHOM MPOU3BOACTBE», «KileTouHas WHXeHepus», «l eHHas

UHXXCHEPUSD.
JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHH.
IIpakTHyeckas padora «ITonyuenue MOJIOYHOKHUCIIBIX

IPOJIYKTOBY.

JkcKkypceusi «bHOTEXHOJOTHS — BaXKHEHIIAs MPOU3BOIUTEIIbHAS

CuJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO)).
11 KJIACC

Tema 1. 3apoxkneHnue u  pa3sBUTHE  3BOJHLHMOHHBIX
NnpeacTaBJIeHnu B 0M0JI0THHI

DBOJIIOIMOHHAS Teopus 4. JapBuHa. [Ipennoceuiku
BO3HUKHOBEHUs JapBuHU3Ma. JKU3Hb W HaydHas JeAaTeNbHOCTh Y.
JlapBuHa.

JBmxyue cuibl 3Bodounu BuaoB 1o Y. [lapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOXKEHUS OpraHU3MOB, HaCJIEJICTBCHHAs
W3MEHYUBOCTb, OOppOa 3a  CyIIECTBOBAHWE, €CTECTBEHHBIM U
MCKYCCTBEHHBIN OTOOD).

Odopmienne  cunteTndecko  Teopuu  sBomtonuu  (CTDO).
Heittpanenass teopust »sBomtoniud. CoBpeMeHHass  ABOJIIOIMOHHAS
Ouwosnorus. 3Ha4YeHWE HBOJIONMOHHOW Teopud B  (HOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JeMmoHCcTpanumn

IToptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenrt-
Unep, K. Krwosbe, Y. Hapeun, C. C. Uerepukos, U. U. [lImansraysex,
Jx. Xonneun, /1. K. bensies.



Tabnuupl u cxembl: «Cuctema xxuBoi npupojsl (o K. JIuauero)»,
«Jlecthunia  xkuBBIX  cymiectB (o Jlamapky)», «MexaHusm
dbopMHpOBaHUS MPUCHOCOONEHUN Yy pPACTEeHUM M JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wmapmpyra nyremectBus Y. JlapBunay,
«Haxonku Y. J[lapBuna», «®DopMbl 00prOBI 3a CYIIECTBOBAHUEY,
«IToponbr rony6eit», «MHoroobpasue KyJIbTypHBIX (OpPM KamycTbl»,
«IToponbl HOMaITHUX >KUBOTHBIX», «Cxema oOpa3oBaHHs HOBBIX BHUJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUS IBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHUSI CHHTETUYECKON TEOPUU IBOJTIOILIUNY.

Tema 2. MUKPOIBOJIIOINS U €€ Pe3yJIbTaThI

[Tonynsiuusa Kak 3JeMeHTapHas eAuHuna 3BoIonuu. CoOBpeMEHHbBIE
METOJIbl OIIEHKHU T€HETUYECKOTO pa3HOOOpa3usi U CTPYKTYPbI MOMYJIAIIUH.
N3menenue reHooHIa MOMYJSIIMM KaK 3JIEMEHTapHOE JBOJIOLUOHHOE
siBJICHUE. 3aKOH IreHeTnYeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble  (GaAKTOpPhl  (ABWKYIIME  CHUJIBI)  DBOJIIOILIHH.
Myrtanuonssiii nporecc. KomOnHaTuBHAs U3MEHYMBOCTh. [peiid reHoB
— CIIy4yaliHble HEHAIIPABJICHHBbIE W3MEHEHHsI 4YacToT ajuleled B
nonysuax. DPext ocHoBaTeNs. Ihghexm OYymvLIOUHO2O 2OPAbIUIKA.
CHudiCeHUue 2eHemu4ecKkoco pazHooopaszus: NPUYUHLL U  CLeOCMBUSL.
IIposesnenue sagpghexkma Opeticha 2eno6 6 6ONLWUX U MATBIX NONYTIAYUSIX.

Murpanuu. N3onsauus IOITYJISALIUM: reorpadguyeckas
(mpocTpaHcTBeHHAas1), Onoorudeckas (penpoayKTHUBHAs).
EcrecTBeHHBIT 0TOOp — HampaBisAOmUid (aKTOp HIBOJIOIHUH.

@opMBI  €CTECTBEHHOTO OTOOpa: ABWXKYIIUN, CTaOWIM3UPYIOIIHMA,
paspeiBatomuii  (au3pynTuBHbBINA). [lomoBoit or6op. Bo3HHMKHOBEHHE U
ABOJTIOIHUS COITUAIBHOTO MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco61eHHOCTh OPTaHU3MOB KaK pe3ybTaT MUKPOIBOJIIOIIHH.
Bo3HuKkHOBEHHE TPHUCTIOCOOJICHU y OpraHu3mMoB. Apomopdo3bl u
uauoananrtanud.  [IpuMepsl  TPUCHIOCOOJNIEHWM y  OPraHU3MOB:
Mopdonoruyeckue, pusnonornueckue, OMOXMMUIECKHE, TTOBEICHUECKHE.
OTHOCHUTENBHOCT MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpykrypa. BumoobpazoBanue kak pe3ysbTar
MUKpPOIBOJIOIMHU. M30msmuss — KitodeBoi (GakTop BUA00Opa30OBaHUS.
[Tyt " CHOCOObI BUJI000pa30BaHUs: aJJTIONaTPUYECKOE
(reorpaduueckoe), cUMIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOES)»
(monmumougu3anusi, rudpuan3anus). JIUTeTbHOCTh DBOJIOIMOHHBIX
MPOLIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp sBoMIOIIMOHHONM OMONIOTHM B pa3padOTKE HAyYHBIX METOOB
COXpaHeHHs Omopa3zHooOpa3us. MUKPOIBOIIOIMUSA W KOIBOJIOIHUS
Mapa3uToB U MX X035eB. MexaHu3mMbl (OPMHUPOBAHUS YCTOMYMBOCTH K
aHTHOMOTHUKAM U CITOCOOBI OOPHOBI C HEH.

JdemoHcTpanumn
[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.
Tabnuib 51 CXEMBI: «MyTtannonHnas U3MEHYUBOCTHY,

«IlonynsimonHast  cTpykrypa BHIa», «(Cxema TMpOSBICHHUS 3aKOHA
Xapau—BaiinOepra», «/IBrKyliue CHIIbI 3BOJIOLHW», «DKOJIOTHYecKas
M30JISIIMSL TOMYJISIUI ceBaHCKor (openm», «['eorpaduyeckas n3onanus
JIMCTBEHHHULIBI cubupckoi U JIMCTBEHHHULIBI JAypCKOiD»,
«ITonmynsiMOHHBIE BOJHBI YHUCIEHHOCTH XMIIHUKOB U XKepTB», «Cxema
NEUCTBUAS  €CTECTBEHHOTO  oTOopa»,  «Dopmber  OOprOBI  3a



CyIICCTBOBAHUC), ((I/IH,HYCTpI/IaJILHBIﬁ MCJIaHHU3 M), «KuBnie

HCKOIIaCMBIC), «HOKpOBI/ITCJ'IBCTBEEHHa}I OKpacCKa KHNBOTHBIX»,
«Hpez:ynpe)l(,ua}omaﬂ OKpacCkKa KHNBOTHBIX», «DU3H0I0rNYeCKre
aJalrraiyum,, <<HpI/ICHOCO6J'ICHHOCTI> OpraHu3mMoB )41 eé

OTHOCHUTENBHOCTBY, «Kputepuu Buga», « Buaei-nBoitHukm», «CTpykTypa
BUJga B mpupojae», «Crnocobbl BumooOpazoBanus», «leorpaduyeckoe
BU000pazoBanue  TpEX  BUJOB  JIAHJBIIICH»,  «IKOJIOTHYECKOE
BUJ000pazoBaHue  BUIOB  cuHMID, «llojauruiouasl  pacTeHuin»,
«KamycTHO-peieuHbIil THOpUI.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HAaCEKOMBIX,
gyyyena NOTUI] U 3Beped ¢ MpUMEpaMH Pa3IMYHBIX MPUCIOCOOTICHUH,
yyyena NTUI[ U 3BEped pasHbIX BUIOB, repOdapuu pacTeHUil OIU3KUX
BUJIOB, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

Jlabopatopnasi pa6ora «BpisiBIieHHEe H3MEHUMBOCTH Y OcCOOel
OJIHOTO BUJIa».

Jlaboparopuasi pabora «IIpucnocoOneHuss OpraHu3sMoOB M HUX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHEeHHNE BUJIOB 10
MOP(OTOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoIIOUNS U €€ pe3yJbTaThl

Metoabl n3ydeHuss Makpod3BOIOUUU. [[aleOHTOIOrHYECKUE METOIbI
u3zydeHus 3Bosonuu. [lepexomubie GopMbl U PUIOTEHETHUECKUE PSJIbI
OpraHU3MOB.

buoreorpaduueckue meTonbl uzydeHus HIBoyOIUH. CpaBHEHHE
dnopel U payHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue odnactu
3emun. BUJbI-3HAEMUKHN U PEITUKTHI.

OMOpPHOJIOTHYECKHE U CPAaBHUTEIHbHO-MOP(OIOTUYECKUE METO/IBI
U3YUYEHHUS IBOJIIOLUNH. | €eHETHUECKHE MEXAHU3MbI BOJIIOIIUU OHTOTE€HE3a
Y TIOSIBJICHHSI DBOJTIOLIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE U aHATIOTUYHBIE
opranbl. PynauMmeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYIISIpHO-
TeHETHYECKUE, OMOXMMUYECKHEe W MATeMaTHUYECKHE METOJbl H3yUCHHUs
3BOJIONMHU. ['oMonoruunbie reHbl. COBpEMEHHBIE METOIbl MOCTPOCHUS
(UIOTeHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MyTallMX U SBOJIIOIUSI TEHOMOB.

OO6mue 3aKkoHOMEpHOCTH (IIpaBHJIa) ABOJIONUU. [IpuHyun cmenbvl
@yuxyuti. HeoOpaTUMOCTh  SBOJNIONMU. ANanTUBHAS  pajualius.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH.

JdemoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, ®@. Mromnep, O.
I'ekkens.

Tabmumer u cxembl:  «DUIOTCHETHYECKUM  pSI  JIOIIAIN,
«ApXEoNTEepUKCY, «3Bepo3yobIe SIEPBI», «Creronedaibiy,
«Puanopute», «CeMeHHbIe MaMOPOTHUKNY, «bruoreorpadudeckrue 30HbI
3emim», «Jlpeiid KOHTHHEHTOB», «PemmkTh», «HauvambHble cTamun
AMOPHOHATILHOTO Pa3BUTHUS MMO3BOHOYHBIX KUBOTHBIXY», «[ OMOJIOTHUYHBIE
Y QHAJIOTWUYHBIEC OpraHb», «PyauMeHTs», « ATaBU3MBD), «XPOMOCOMHBIE
Ha0OpHI YeIoBeKa W IMUMIIaH3e», «[ JTaBHbIE HAMPABICHUS SBOJIOIAN,
«O0111e 3aKOHOMEPHOCTH IBOJTIOIIHI.

ObopynoBaHue: KOJUJICKIUMHU, TepOapuu, MYJSHKH HCKOMAeMBbIX
OCTaTKOB  OpPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX, AHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.



Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HA Ha 3emJie

Hay4Hble runoTe3sl NpOUCXOXKICHUS KU3HU Ha 3emiie. AOuoreHes
U mnaHcriepMus. JloHaydHble NPEACTABICHUS O 3apOXKICHUHM KU3HU
(kpearmonusM). ['mmore3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€
onposepxkernre oneitamu @. Peam, JI. Cnammanmanum, JI. Ilacrepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcHOBHBIE H3Tambl HEOpraHndeckod HBomonuu. IlmaHerapHas
(reonoruyeckasi) HBOJIONUSA. XUMHUYECKas OHBOMIONUSA. AOHOTEHHBIH
CUHTE3 OpPraHMYeCKUX BellecTB U3 Heopranudeckux. OmeiT C. Muiepa
u I'. IOpu. OO6pa3oBanue mnoimMepoB u3 MoHoMepoB. KoaiepBatHas
runore3a A. WM. Omnapuna, rumore3a mnepBuYHOrO OynboHa JIxk.
Xonnelina, renernueckast runore3a . Mémnepa. Pu6osumsr (T. Yek) u
runore3a «vupa PHK» V. T'mnbepra. ®opmupoBanue memOpaH Hu
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emnu u wmeroasl €€ u3ydeHus. Vckomaembie
OopraHuyeckue octarku. ['eoxpoHonorus u €€ meroabl. OTHOCUTENbHAS U
abcomoTHasE reoXpoHoJiorus. ['eoxpoHonoruyeckas ImIkaga: 30HbBI, APHI,
IIEPUO/IbI, JTIOXH.

HauvanbHble atanel opranuyeckon sBosrouuu. llosBieHue wu
ABOJIIOIMSL TIEPBBIX KIETOK. DJBOJIOLMA MeTabosi3ma. Bo3HUKHOBEHHE
nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIIIEHKA KaK aHaJIOT
nepBeix Ha 3emie cooOmiectB. Ctpomartonuthl. [IpokapuoTel u

AYKapHUOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTEHE3).  DBOJIOIUOHHOE
POUCXOXKJEHUE  BHUPYCOB.  [IpOMCXOXIAEHHWE  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BBICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3sl pacteHuit. Bpixom pactenuit Ha cymry. IlosBieHue
CIIOPOBBIX pPAaCTeHWil W 3aBoeBaHME MMU cylmiu. CeMEHHbIE pPACTEHUSI.
[IpoucxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tanbl HBOJIOLUU KUBOTHOTO MHpa. (OCHOBHBIE
apoMopdo3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpA0BbIE KUBOTHBIE. JKU3HB
B BOJIe. OBOJIOIUS TMMO3BOHOYHBIX. [Ipoucxoxaenne ampubuii wu
pentwinii. [IpoucxoxaeHue MICKONUTAOIMUX W NOTUL. [IpuHImD
KJIFOUEBOTO apomopdo3a. OcBoeHue 0eCII03BOHOYHBIMU u
MM03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zButne ku3HM Ha 3emiie MO 3paM U I[epuodaM: apxew,
MIPOTEPO30M, TManeo30i, Me3030M, KaiHOo30uM. OOIas xapaKTepHCTHKA
KIMMaTa W Treojoruueckux mpoieccoB. IlogBienue wu  paciser
XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa30BaHHUE: €r0 yCIOBUS U BIIUSHHE
Ha Ta30BbIN cOCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAHHSI — 3KOJOTMYECKHE KPHU3UCHI MPOILIOTO.
[IpyuviHBl W CHEACTBUS MacCOBbIX BbIMHpaHui. (CoOBpEeMEHHBII
HKOJIOTMYECKUN Kpu3uc, ero ocobeHHoctu. lIpobrnema coxpaHeHus
O6uopazHoobOpasus Ha 3eMIie.

CoBpemeHHass cucTeMa OpraHudeckoro wmupa. [IpuHIMMBL
kinaccuukanuu opranu3MoB. (OCHOBHBIE CHUCTEMATHYECKUE TPYIIITHI
OpTraHU3MOB.

JeMmoHCcTpanumn



[Toptpetsr: ®. Pemu, JI. Cnammanunanu, JI. Ilacrep, U. U.
MeunukoB, A. N. Onapun, [x. Xonxeitn, I'. Ménnep, C. Mumiep, T
Opu.

Tabmunel u cxembl: «Cxema onbitTa @. Pequy, «Cxema omnwita JI.
[TacTepa Mo W3ydYEHHUIO caMO3apOXKICHUs XU3HW», «Cxema ombita C.
Mwuwminiepa, 1. Opw», «DTanmbl HEOPraHUYECKOW  DBOJIIOLIMNY,
«I'eoxpoHonornueckass 1mikaiga», «HayanpHble 5STambl OpPraHUYECKOU
sBosoMMY, «CxeMa oOpa3oBaHUS DYKaApUOT IMyTEM CHUMOHOTCHE3ay,
«Cucrema xuBo mpuponb», «CTpoeHue BHUpPYca», «ApoMopdo3bl
pacTeHui», «PuHnouTHY, «OIHOKJIETOYHbBIC BOJIOPOCIINY,
«MHOroOKJIeTOYHbIE BOJIOPOCIINY, «Mxny, «ITamopoTHUKWY,
«l"omocemMeHHbIe pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema
pa3BUTHSA YKHBOTHOT'O MHUPA», «Apomopdo3ssr YKMBOTHBIX»,
«IIpocrenmmey, «KuIIeYHOIOIOCTHBICY, «I1mockue YepBUY,
«Unenucronorue», «PbuiOb, «3eMHOBOAHBIEY, «lIpecMbIKaronUECs,
«IItnupy, «Miekonurarommey», «Pa3zBUTHE KU3HU B apXEHUCKOU 3pEy,
«Pa3ButHEe KHU3HM B IIPOTEPO3OMCKOW 3pe», «Pa3BuTHEe KU3HU B
MAJICO30MCKOMN 3pe», «Pa3BuTHE )XKU3HU B ME3030MCKOMN 3pe», «Pa3zBurne
KU3HU B KallHO30MCKOW 3pe», «CoBpeMeHHas CHUCTEMa OPraHHM4YeCKOro
MHUPAY.

OGopynoBanue: repOapuu  pacTeHUM  Pa3IUYHBIX  OTCIIOB,
KOJJICKIIMM HACEKOMBIX, BJIQKHBIC IMpernapaThl >KUBOTHBIX, PAKOBHUHBI
MOJUTIOCKOB, KOJJIEKIIUM UTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yy4yejaa TMTUI WU 3BEPEH, KOJUIEKIUM OKAMEHEJIOCTEH, MOJIE3HBIX
VICKOITAEMBIX, MYJISI)KH OPTAaHUYECKUX OCTATKOB OPTraHU3MOB.

BupryansHas sadoparopHas padora «MoaenupoBaHUE OIBITOB
Munnepa—tOpu 1o wu3ydeHHr0o aOMOT€HHOTO CHHTE3a OPraHUYSCKHX
COCIMHEHUI B IEPBUYHOMN aTMoc(epey.

JlaGopaTopnasi pabora «/3ydeHue U ONUCAHUE HMCKOMAEMbIX
OCTAaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yyeHue 0COOEHHOCTEH CTPOCHHUS
PACTEHUH Pa3HbBIX OTIICIOBY.

IIpakTuyeckass padora «l3yyeHue 0COOEHHOCTEH CTPOCHHUS
MMO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxo:kaenune 4eji0BeKa — AaHTPOIIOIeHe3

Paznensr n 3amaun anTponosiorni. MeToasl aHTPOMOJIOTHH.

CraHoBJICHHME TIPEJCTABICHUM O TMPOMCXOXKICHUM YeJIOBEKa.
Penuruosnsie Bo33pennsi. CoBpeMEeHHbIE HAYYHbIE TEOPUH.

CxoacTBO YeloBeKa C KUBOTHBIMHM. CHCTEMAaTHYECKOE MOJI0KEHHE
yenmoBeka. CBHUIETEIbCTBA CXOJCTBA 4YEIOBEKA C  JKHMBOTHBIMH:
CPaBHUTEIHHO-MOP(OJIOTUUECKHE, IMOPHUOJIIOTHYECKHE,  (U3HOIIOTO-
OMOXUMHYECKHE, MOBeAcHUEeCKHEe. OTIMYUS YCIOBEKAa OT JKHBOTHEIX.
[IpssMOXOXKIEHHE W KOMIUIEKC CBS3aHHBIX C HAM IMPHU3HAKOB. Pa3Butuhe
FOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBmwkymme cuibl ((akTopbl) aHTPOMNOreHe3a: OHOJIOTUYECKUE,
couuanbHbie. COOTHOILIEHHE OMOOTUYECKUX U COIMAIBHBIX (PaKTOPOB B
AHTPOITOTEHE3E.

OcHoBHbBIE CTaAuM aHTpomoreHe3a. PaHHue uyenoBekooOpa3HbIe
00e3bsiHbl  (MPOKOHCYJIBI) W paHHHUE TMOHTUABI — OOIIKe MpeaKu
YeJI0BEKOOOPa3HbIX 00€3bsH W JIIOJACH. ABCTPAJONHUTEKH — JIBYHOTHE
MPEJIKY JIoek. YenoBeK yMenblid, IEPBbIE N3TOTOBICHUS OPYIUN TPyAa.



UYenoBek nmpsMOXOSIIMI U MEPBBIA BBIXOJ JIIOJICH 3a Mpeaeabl AQpUKH.
UYenoBek redaenbOeprckuii — oOOHMHA  TpEeAoK HeaHJepPTaabCKOTro
YEJIOBEKAa M YEeJIOBEKAa pa3yMHOTO. UesoBeK HEaHAEPTaIbCKUN KaK BHU/I
JOAEH XOJIOJHOrO KiuMaTa. UelloBeK pa3yMHBI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a MpeaeiaMu AQppuku.
ITaneoreneTrnka v NajJicOreHOMHUKA.

OBOJIIOIMS  COBPEMEHHOTO 4eJioBeKa. EcTecTBeHHBI 0TOOpD B
NOMYJIAUAX 4YeJoBeKa. MyTallMOHHBIM MpOIecC M MOJUMOPHU3M.
[TonynsiiiuoHHbIe  BOJIHBI, Apeiid reHoB, wurpamus U «3hPekr
OCHOBATEJS» B MOMYJIAIUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacwl. Ilonstue o pace. bombliume  pachr:
eBponeouHas (eBpasuiickas), aBCTpao-HerpouaHas (SKBAaTOpHAIbHAS),
MOHTOJIOWHAs (a3MaTCKO-aMepuKaHCKas). Bpems m myTtu pacceneHus
YyeJioBeKa 1Mo IulaHere. EauMHCTBO  4YenoBedyeckux pac. Hayunas
HECOCTOSITEILHOCTh pacu3ma. [Iprcrnoco0aeHHOCTh YeIOBeKa K pa3HbIM
YCIIOBHSIM OKpYyXaromiei cpenpl. BimsHue reorpaduueckoit cpeasl U
npeiida reHoB Ha MOP(}OTIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MexaucuuruimHapHble METOABl B (hU3UYecKo (OHOJOTHYECKON)
AQHTPOIIOJIOTUHU. DBOJIOIIMOHHASI AHTPOIOJIOTUS W MAJICOAHTPONOJIOTHUS
YEJIOBEUECKUX TONMYJISIIUM. buoconuanbHble HCCIECIOBAHUSA MNPUPOIbI
yenoBeka. McciieqoBanue KO3BOJIIOMUH OMOJIOTHYECKOTO U COLIMAILHOTO
B YEJIOBEKE.

JdemoHcTpanuun

[Toptpersr: Y. Hapsun, JI. Jluku, . 4. Porunckmii, M. M.
I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabsl aHTPONOJIOTHNY», «['0JIOBHOM MO3T
yenoBekay, «UenoBekooOpasHble 00e3bsHB», «CKeneT ueloBeKa W
CKEJeT IMMIaH3e», «PyIuMEHTBhl W aTaBU3MBL», «JIBHXKyIUE CHIIbI
AHTPOIIOTEeHE3a», « IBOJIIOIMOHHOE JPEBO YEIOBEKA», « ABCTPATIONUTEK,
«YenoBek yMmenbii», «YenoBek MNpIMOXOIAIMNA», «/IeHUCOBCKUI
yenoBek» «Heannpepraneip», «KpomanboHIb», «llpenkn yemoBekay,
«ITalbl PBOJIIOINH YeI0BEKa», «Packl uenoBekay.

O6opynoBaHue: MYJISIKA OKaMEHEJIOCTEH, MPEIMETOB
MaTepuaJIbHOU KYJIBTYPBI MPEaKOB YyeJ0BeKa, pPENPOaYKIUU
(boTorpadum) kapTuH ¢ MH(POJIOTHICCKUMHU U OMOJICHCKUMH CIOKETaMHU
MIPOUCXOXKICHHS YeIOBeKa, (poTorpaduu Hax0J0K UCKOITAEMbIX OCTAaTKOB
YEeJIOBEKa, CKEJET 4YeJIOBEKa, MOJICNIb Yepera 4YeJiOBeKa MW yepena
MIAMITAH3€, MOAEIb KUCTHA YEJI0BEKAa U KUCTH IIAMIIAH3€E, MOJIEIN Topca
MPEAKOB YEIIOBEKA.

Jlaboparopnasi paGora «l3ydyeHne OCOOCHHOCTEH CTPOCHUS
CKeJIeTa YEJIOBEKA, CBI3AHHBIX C MIPSIMOXO0XKICHUCM.

IpakTnueckass padora «/3yueHue 3KOJIOTUYECKUX aJlanTaiui
YeJOBEKaY.

Tema 6. Jxo0rusi — HaAyKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB
U HAI0PraHU3MEHHBIX CUCTEM € OKPYKAKOLIEH cpeaon

3apoxaeHue 1 pa3BuTHe 3Kooruu B Tpyaax A. ['ym6onsara, K. .
Pynse, H. A. CeBepuona, O. I'ekkens, A. Tencou, B. H. Cykauéga.
Paznenst u 3anaun 3xonoruu. CBA3b S3KOJIOTUU C APYTUMHU HayKaMHu.

Mertoapsl skonoruu. IloneBble HaOMOAEHUS. OKCIEPUMEHTHI B
AKOJIOTUU: TIPUPOAHBIC U JabopaTopHbie. MoaenupoBaHuEe B HKOJIOTHHU.



MOHUTOPHUHT OKPYKaKOIIEH Cpeabl: JIOKAJbHBIA, PETUOHAIBHBIA U
rJ100aTbHBIN.
3HaYeHUE SKOJIOTMYECKUX 3HAHUW IS 4YElIOBEKa. DKOJIOTHYECKOE
MHUPOBO33pPEHME KAK OCHOBA CBSA3CH YEJIOBEYECTBA C IIPUPOAOM.
dopMUpOBaHME  DKOJIOTMYECKOW  KYJIBTYpPbl U JKOJOTHMYECKOU
IPaMOTHOCTU HACEJICHUS.
Lugpposas nabopamopus «PobuKknab»:

JlabopamopHasa paboma :

«M3mepeHue snaxcHocmu
s8030yxa»/labopamopHada paboma

. «BaaxcHocms 8030yxa»

Jlabopamopnas paboma . « Oceewjennocms
Kak aKonocuyeckul hakmopyJlabopamopnas
paboma : «Ceemosas u memHoOBAs
aoanmayusy Jlabopamopuas paboma .
«Hccrneoosanue oceewyeHHOCMUY

JlemoHCcTpanumn

[Toprpetsi: A. I'ymGonsar, K. @. Pynse, H. A. Cesepuos, 3.
I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmunel 1 cxeMbl: «Pa3gensl sxojiorumy, «MeToasl SKOJIOTHHY,
«CxeMa MOHMTOPHHTA OKPYKAIOILIEH CPEbD».

JlabopaTopnass padora «l3ydeHue METOIOB HSKOJOTHYECKHUX
HUCCIECIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Oxosioruyeckre (HAKTOpbl U 3aKOHOMEPHOCTH WX JACHCTBHUS.
Knaccudukanus JKOJIOTHYECKUX (akTOpoB: abMoTHYECKHE,
OuoTtudeckue, aHTpornoreHHeie. OOIKUEe 3aKOHOMEPHOCTH JEUCTBUS
skosorndyeckux (axropos. IlpaBmno muaumyma (K. Ilnopenrens, IO.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTECHOOUOHTHBIE OPTaHU3MBI.

Ab6uotnueckue (daktopbl. CBET Kak 53KOJIOIMYECKUH (akTop.
JlelicTBME pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3MBbI.
DKOJIOTMYECKHE TPYNIbl PACTEHUN U )KUBOTHBIX IO OTHOIIEHHIO K CBETY.
CurnanbpHas poJsib cBeTa. @OTONEPUOAU3M.

Temneparypa kak 3xosiornueckuil paxrop. [ericTBue TemiepaTypsl
Ha oOpraHusMbl. [IOMKUIIOTEpPMHBIE U TOMOWOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormueckui  ¢akrop. Ilpucnocobienus
pacTeHuil K mojjepkaHuto BogHoro 6ananca. Kimaccudukanus pacrenuit
0 OTHOIIEHHIO K Boje. IIpucnocoOneHuss >KUBOTHBIX K HM3MEHEHUIO
BOJHOTO PEXUMA.

Cpenpl oOuTaHHsSI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YyIIHAS,
NOYBEHHAs, TNIyOMHHAs MOANOYBEHHAs, BHyTpUOpraHu3mMeHHas. Gu3nko-
XUMHYECKUE O0COOEHHOCTH cpen oOuTaHus OpraHU3MOB.
[Ipucnoco6ieHus: OpraHu3MoB K JKU3HHU B pa3HBIX Cpeaax.



buonorudyeckne purmbl. BHemHue W BHYTPEHHUE  PHUTMBIL.
CyTouHble W TOAWYHBIC PUTMBI. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHUSM YCJIOBUN KU3HHU.

Kuznennsie Gopmbl opranu3MoB. [loHsTHE O KM3HEHHOU (opme.
Kuznennole GOpPMBI pacTEHUM: JEpPEeBbsl, KYCTapHUKH, KyCTapHUYKH,
MHOT'OJICTHHE TpaBbl, OJHOJETHHUE TpaBbl. JKu3HeHHbIE (DOPMBI
KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a’pOOHOHTHL. (COOEHHOCTH
CTpPOCHHS U 00pa3a KU3HH.

buotnueckue ¢akTopbl. Buabl OHOTHYECKMX B3aMMOJICHCTBUIA:
KOHKYPCHIIUS, XMIIHUYECTBO, CUMOMO03 U ero dopMmel. I[lapazutusm,
KooIeparus, MYTYyaJIu3M, KOMMEHCAJIN3M (KBapTUPAHTCTRBO,
HaxyieOHu4yecTBO). Herpoduueckne B3aumoneldcTBUs  (TOMUYECKUE,
dbopuueckue, pabpuueckue). 3HaUeHUE OMOTHYECKUX B3aUMOJICHCTBUI
JUISL  CYIIIECTBOBAHHUS OpraHW3MOB B cpeie oOutanus. I[lpuHiumn
KOHKYPEHTHOTO HCKJTFOUEHUS.

Lugpposas nabopamopus «PobuKknab»:

JlabopamopHas paboma : «Anbbedo 3emHoll
nosepxHocmu» J/labopamopHasa paboma :
«OnpeodeneHue KUCAOMHOCMU 11048 »
JlabopamopHas paboma : «MccnedosaHue
memnepamypsi 8030yxa U 800bI»

JlabopamopHasa paboma : «HccnedosaHue memmnepamypsl 800bl, KAK
9K0s102U4eCK020 hakmopa



800HOUi cpedbi»

JlabopamopHas paboma : « MoHUMopuHa memmnepamypbl AMmocpepHo20 8030yXa»
JlabopamopHasa paboma : «Ceolicmea npupodHsix 800. OnpedesneHue MUHepanu3ayuu 800bl»
JlabopamopHas paboma : «MccnedosaHue muHepanusayuu 800b!»

Jlabopamopnas paboma : «HMzmepenue pH noxazamens pacmeopay

Jlabopamopnas paboma : «Hccnedosanue snepeuu cemoso2o nOmoxa»

JdeMoHCcTpanuu

Tabmuiel 1 cxembl: «IKojJornueckrue (GpakTopel», «CBETOBOM CIEKTP», «IKOJOTUUECKHUE
TPYNIBI )KUBOTHBIX 10 OTHOILICHUIO K CBETY», « TEIJIOKPOBHBIE JKUBOTHBIE», «XOJIOJJTHOKPOBHBIC
KUBOTHBIC», «DU3MOJOTHYECKUE aJaNnTalluu >KUBOTHBIX», «Cpeapl oOMTaHUS OpPraHU3MOBY,
«buonornueckue puTMbD», «Ku3HeHHBIE (HOPMBI pacTeHUY, « X Kn3HEHHBIE (POPMBI KUBOTHBIX),
«JKOCHUCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOro jeca», «llenmu mutaHusy,
«XunrauuectBoy, «Ilapazutuzmy, «KonkypeHuus», «Cumonosy», «KoMMeHcanu3my.

O6opynoBanue: TepOapuyd pPaCTCHHM U KUBOTHBIX, HPHUCIOCOOJEHHBIX K BIIUSHUIO
Pa3IMYHBIX  JKOJIOTHYECKHX (PaKTOpoB, TrepOapuu  CBETOIIOOMBBIX, TCHEIIOOUBBIX U
TEHEBBIHOC/IMBBIX PACTCHHUH, CBETOJIOOUBBIC, TCHEIIOOMBBIC M TCHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repOoapur W KOJUICKIUHM TeIJIONMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYUBBIX
pacTeHM, dYydela MTHI] W 3Bepei, repdapuu pacTeHUi, OTHOCAIMIMXCS K THUTrpodHTaMm,
kcepoduraM, MezopuTaM, KOMHATHBIC PACTEHUS JaHHBIX TPYII, KOJUICKIIMH >KWBOTHBIX,
OoOMTAIONMIMX B Pa3HBIX cpeAax, repOapuu W KOJUICKIIMM PACTEHUM W JKMBOTHBIX, 00JIaar0IIIX
yepTaMyd MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKW3HH, TepOapuu H
KOJUICKIIMM PACTCHUH M JKUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU >KHUBOTHBIX,
YYaCTBYIOIIHNX B Pa3TMYHBIX OMOTHYCCKUX B3aUMOICHCTBUSX.

JlaGopaTopHasi padoTa «BrIsBiIcHNE TPUCITOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTopHasi paGora «BBIsIBICHHE TIPUCIIOCOOJICHH OpPraHu3MOB K BIIHSHHIO
TEMIIEPATYPhI».

JlabopaTopnasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUW U3 Pa3HBIX MECT
OoOHWTAHUSY.

Tema 8. Ixos10rvsi BUA0OB M NOMYJISA NI

DKOJIOTHYECKUE XapPaKTePUCTUKU Momyisaiuu. [lomymsamnus kak OWOJoTHYECKas CHCTEMa.
Pons HeEomHOpOMHOCTH cpeapl, (U3HMYECKUX OapbepoB M OCOOCHHOCTEH OHOJIOTHH BHUIOB B
GhOopMUPOBAaHMM  TPOCTPAHCTBEHHOM  CTPYKTYphl  momyisiiui. OCHOBHBIE — ITOKa3aTeNH
MOMYJISALIMU: YKMCJIECHHOCTh, IJIOTHOCTh, BO3pacTHAas W TOJIOBasg CTPYKTYypa, POXKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKkoyiornyeckasi CTpykTypa mnonyiasiuud. OLeHKa YUCICHHOCTH mnonyisiuu. [[uHamuka
MONYJISIUU U €€ peryisauus. buotnueckuii noTeHMan nomyiasiuuu. MoaennpoBaHue TUHAMUKA
nonyysinuu. KpuBbsie pocTa 4YMCIEHHOCTH Tmonyssaiuu. KpuBble BbDKHUBaHUA. Perymsuus
YUCJICHHOCTH TOMYJISIUNA: POJib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAINIUX OT TUIOTHOCTH.
DKkosiornyeckue crpareruu BuaoB (- u K-ctparerun).

ITonarune 00 »Konormyecko Huie Buaa. MecrtooOutanue. MHOroMepHas MOJICIb
skonornyeckor Humm Jx.M. Xarunncona. Pa3zmepsl skonornyecko Huiu. [loteHumanbHas u
pearn30BaHHas HUIIIH.

Bug kak cucrema mnomynisinquid. Apeanibl BUAOB. BUIBI M WX JKU3HEHHBIE CTPATETHH.
DKOJOTMYECKUE PKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUA M MHIpallMi >KUBOTHBIX. buonornueckue HWHBA3UHU
Yy’KEpOJHBIX BUIOB.

JemoHCcTpanumn

IToptpert: k. . XaTunHCOH.

TaOmuibl 1 cXeMbl: « IKOJIOTUUECKHUE XapaKTePUCTUKU monmysuun», «I[IpocTpancTBeHHAs
CTPYKTypa mnonyianuu», «Bo3pactHble nupamuasl nonyiasnuny, «CKOpOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3IMUYHBIMU OpraHudmMammn», «Mopenb skonmorndeckod nHumu Jx. .
XaT4YrMHCOHAY.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIUH KUBOTHBIX.

JlabopaTopnas padora «IIpucnocoOneHust ceMsiH paCTEeHUN K PacCeeHUIO».

Tema 9. Jko10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.



CooOmiectBa opranu3moB. buorieHo3 u ero ctpykrypa. CBA3u MeEXAy OpraHu3MamMu B
OHOIIEHO3E.

Okocucrema Kak oTkpbiTasg cucrema (A. Jx. Tencnu). DyHKUMOHAIbHBIE OJIOKU
OpraHU3MOB B HJKOCHUCTEME: NPOIYLEHTh, KOHCYMEHTHI, peayleHThl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Aduornueckue 0710ku sKocucTteM. [10YBBI U UITBI B DKOCUCTEMAX.
KpyroBoport BeliecTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MMOKa3aTENN SKOCUCTEMbl. buomacca u mpoAyKIusl. IKOJOTUYECKUE MUPAMU/IBI
quces, 0MOMacchl U SHEPTHUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbie
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccud. [lepBUUHbIE M BTOPUYHBIE CYKIIECCHM M UX
OpPUYMHBI.  AHTpPOINOTEHHbIE BO3JEUCTBUS Ha cykieccud. KiumakcHoe cooOIecTBo.
buopasznooOpasue 1 MoaHOTa KpyroBOPOTa BEIIECTB — OCHOBA YCTOMUHUBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOocucmemsbl 03€p U pek. IKocucmemvl Mopeli U OKeaHos.
IKocucmemvl MyHOp, 1ecos, cmeneti, NyCmvlHb.

AHTpOTIOTEHHBIE  JKOCHUCTEMBI.  Arposkocucrema. ArpoieHo3. Pazmuums  Mexmay
AHTPOIIOTC€HHBIMU U IPUPOTHBIMHU IKOCUCTEMAaMHU.

YpboskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. ['opojckas diopa u dayHa.
Cunantponuzanus Topojckoi (ayHbl. buonormyeckoe U  XO3SHUCTBEHHOE 3HAUYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICUCTBUI OPraHU3MOB B SKOCHCTEMAX.
Ponv kackaonoco sghgpexma u 6uoos-sougpuxamopos (knoueswvix 6u008) 8 YHKYUOHUPOBAHUU
skocucmem. [lepeHOC PHEPTUM U BEHIECTB MEXAY CMEKHBIMU HKOCHCTEMaMHU. Y CTONYUBOCTD
OpraHU3MOB, TOMYJSIIUA W OKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOMOTEHHBIX
BO3/ICCTBUMN.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUll  PA3HLIX MUN08 HA  CYOOP2aHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VYPOBHSAX, OCHOBbl IKOJI02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elcmeusi. MeTogoI0Tusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOITOTEHHBIX YKOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuupr u cxembl: «CTpykTypa OuOIeH03a», «IKOCHCTEMA IMHUPOKOJIMCTBEHHOTO JIECay,
«IKocucTeMa XBOMHOrO Jeca», «DYHKIMOHAIbHBIC TPYNIBI OPTraHU3MOB B DJKOCHCTEMEY,
«KpyroBopor BemectB B dkocuctemey, «llemu mnumTanus (macTOuiHas, JACTPUTHAA)Y,
«IKoJorudecKkas nupamua yuceny, « IKOJOorhuyeckasi mupaMmuaa 0uoMacceony, « IKOJOTHYecKast
nupamuga sHeprun», «OO0pa3zoBanue Oornota», «llepBuunas cykieccus», «BoccTtaHoBIeHHE
Jeca mocie moxapay, «IKOocucTeMa o3epay, «ArporeHo3», «KpyroBopoT BEHIECTB W IMOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOosKkocucTem.

O6GopynoBanue: repdbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydella NTHIl M 3BEpeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJCIIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyeHue u onrmcanue ypO03IKOCUCTEMBD.

JlabopaTtopnasi padora «/3yuenue pazHooOpa3us MEIKUX TMOYBCHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKCKypeust «DKCKypCUsi B THIHYHBINA OuoreorieHo3 (B nyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcus «IKCKYPCHS B arpo3KOCUCTEMY (Ha TOJIE WIIH B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmiennanetapHasi o0ojiouka 3eMiiM, TJI€ CYLIECTBYET WJIM CYyIIeCTBOBaja
*u3Hb. PazButue npeacrasiaeHuit o 6uocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuanckoro o
ouocdepe. O6mactu 6uocheps u e€ cocran. JKupoe BemecTBo OMochepsl U ero GyHKIIUH.

3aKOHOMEpHOCTH cyiiecTBoBaHus Onocdepbl. OcobeHHOCTH OMochephl Kak TI00aTbHON
sKocucTeMbl. J[uHamMudeckoe paBHOBecue B Oumocepe. KpyroBopoTbl Bemiects U
OMoreoXuMHUUIECKHe MUKIIBI (Yriaeposa, a30Ta). PUTMUYHOCTH siBJIeHUN B Onocdepe.

3onanbHOCTH Ouocheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHAPA, XBOWHBIE
Jeca, CMENIaHHBIC W IMUPOKOJIMCTBEHHBIC JIeCa, CTENH, CAaBaHHBI, ITyCTHIHU, TPOITUYECKHE JIeca,
BBICOKOTOpBs. Kiumar, pacTuTenbHbBIN U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIIHS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIaIa 1 OnochepHbIX
GbyHKIHIH.

JdemoHCcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.



Tabmuubr n cxemel: «['eoceprr 3emnm», «KpyroBopor azora B mpupojae», «Kpyrosopor
yriaepoja B npupozae», «KpyroBopot kuciaopoaa B nmpupojie», «KKpyroBopor Boasl B IPUPOJIE»,
«OcHoBHBIe OuOMBI cymm», «Knumatuueckue mosca 3emum», «TyHapa», «Taiiray,
«Cmemranneii  necy, «lllupokomuctBeHHbI Jecy, «Cremby, «CaBaHHay», «IlycThIHSY,
«Tpornueckuu Jiec.

O6opynoBanue: repOapuy pacTeHUM pa3HbIX OMOMOB, KOJIJICKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpyka0MIas cpeaa

DKOJIOTHYECKHE KPU3UChl W HX TpuuuHbl. Bo3nelicTBue uenmoBeka Ha Ouocdepy.
3arpssHeHue Bo3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HeHHe BoOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiauMara.

AHTpPOIIOTEHHOE  BO3JICHCTBHE HA PpACTUTENIBHBIM W JKUBOTHBIM Mup. OxpaHa
PaCTUTEIILHOTO M JKMBOTHOTO MUpa. OCHOBHBIC MPUHIIMIIBI OXpaHbl NMPUPOaAbl. KpacHble KHUTH.
Oco60 oxpansiemble npupoansie Tepputopun (OOIIT). boranudeckue caabl U 300J0THUUYECKUE
TIApKH.

OcCHOBHBIC TPUHIMIIBI YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA M IPHUPOJBI. ParmonaabrHOe
MIPUPOJIOTIONB30BAaHUE W COXpaHEHHWE OWOoJorhYeckoro paszHoooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJI00QTBHBIX KOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOI'0 KpHU3Hca
1 €r0 BEPOSITHBIC TIOCIIC/ICTBUSI.

Pa3BuTHe METOJOB MOHHMTOpPHMHIa pa3BUTHUS OMACHBIX TEXHOTEGHHBIX IPOIECCOB.
Cucmemnvle ucciedoganusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOU
snepeemuxe. buonoeuueckoe pasnoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmole
cucmemvl, obecnevusaoujue O0OCMyn K UHGOpMaAyUU NO COCMOAHUIO OMOENIbHbIX 6UO08 U
axocucmem. OCHOBbI IKOpeabuUIUMayuy IKOCUCmem U cnocobo8 6opbObL ¢ HUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIx IKOCUCTEM.

JdemoHcTpanumn

Tabmuiel u  cxeMbl: «3arps3HeHHe atMocdepbl», «3arps3HeHHe Tuapochepsy,
«3arpsizHenue mouBb», «llapaukoBbii  ApdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppUTOpHm», «MOACIH YIIPABIIEMOTO MUPaY.

Oo6opynoBanue: ¢ororpaguu OXpaHsEeMbIX pacTeHUW U KUBOTHBIX KpacHolt KHHTH
Poccutickon ®enepanuun, KpacHol KHUTH peTHoOHA.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O BUOJIOT'MM HA YPOBHE CPEJHET'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
oOyJaronMMucs  MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JIMYHOCTHBIE, METAIIPEAMETHBIE U TPEIMETHBIE.

B cTpyKType JNMYHOCTHBIX pPE3yJIbTATOB OCBOEHHUS MPOrpamMMbl IO
OMONIOTUM  BBIJEICHBI  CIEAYIOIIME  COCTaBIIAIONIME:  OCO3HAHHE
00y4aroIMMUCS POCCUICKON IPaKIaHCKOW UIEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH W CaMOONPEAECIEHUIO, Haludue
mMomuéayuyu K OOYYEHHIO OWOJIOTUU, YeleHAnpagieHHoe pazeumue
BHYTPEHHHUX YOEXKICHUIN JTMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPaJAMIMK  pa3BUTUS  OWUOJIOTMYECKOTO  3HAHWS,
20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCSI PYKOBOJICTBOBATLCS B CBOEH
NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TPUCYLIUMH
cucteMe OHOJIOTHYECKOTO O00pa3oBaHUs, Haiuuue MnNpasoCcoO3HAHUS
AKOJIOTUYECKON KYJIBTYPBI, CHOCOOHOCMU Cmasums UETU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPAMMBbI IO OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH U TYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B
oOIiecTBe TMpaBUJaMH W HOPMaMH TIOBEJEHHUS U CIIOCOOCTBYIOT
poIeccaM CaMOIIO3HAHUSI, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEW MO3UILIMKU JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U
IPaBOMOPSAKY, YEIOBEKY TpyJa M CTapUIEMy MOKOJIEHUIO, B3aUMHOTO
yBaKEHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYpPHOMY HACIEIUI0 W
TpaAulUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoni ®enepaunu,
IIPUPOJIE U OKPYIKAIOIIEN CPELIE.

JIndHOCTHBIE  pE3yNbTaTbl  OCBOCHHS  y4yeOHOTO  MpeaMmeTa
«buonorus»  AOMKHBI  OTpakaTh TOTOBHOCTh U CHOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaTHCA  CHOPMHUPOBAHHON  BHYTPECHHEH
MO3ULHUEN JINYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALNM, MO3UTUBHBIX
BHYTPEHHHUX YOCKICHHIN, COOTBETCTBYIOIMUX TPATUITHOHHBIM IICHHOCTSIM
POCCHIICKOTO OOIIEeCTBa, pPACHIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
NEATEIbBHOCTH B MpOLIECCe pealv3alldd OCHOBHBIX HalpaBJICHUUN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON TMO3UIIMU OOYyYaIOIIETOCs Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TIpaB H 0OS3aHHOCTEH,
YBOXKEHHE 3aKOHA U MPABOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU
CO3JJaHUU Y4YEOHBIX MPOCKTOB, PEIICHUU Y4EOHBIX W TO3HABATEIHHBIX
3a/1a4, BBIMIOJTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNIATh COOCTBEHHYIO MO3HIINIO TT0 OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YyMEHUE Yy4YUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH
KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOJACH C pasHbIMU YOEXKIICHUSIMH,
KYJIbTYPHBIMU HEHHOCTSAMH U COLIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLECCE COBMECTHOIO
BBITIOJIHEHUS Y4€OHBIX, MO3HABATENIbHBIX W HMCCIEIOBAaTEIbCKUX 3a]1ay,
YBXUTEJIBHOTO OTHOUIECHUSI K MHEHHUIO OIIMOHEHTOB IMPH O00CYXIACHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEP KAHMS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOW TPaXJAHCKOH HICHTUYHOCTH,
NaTPpUOTU3MA, YBAXKECHHUS K CBOEMY HApPOAY, YYyBCTBA OTBETCTBEHHOCTHU
nepex PoauHoM, ropaoctu 3a ¢BOM Kpaul, CBOK PonuHy, CBOW S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACICAUIO U MaMSATHHKaM
OpUpoOIbl, JOOCTIKEHUsIM Poccunm B Hayke, HCKYyCCTBE, CIOpTE,
TE€XHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTUE OWOJIOTMH, TMOHUMAaHUS 3HAYCHUS OUOJOTUU B IO3HAHUU
3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yO0exAEHHOCTh, TOTOBHOCTh K CIYXXEHHUIO M 3alllUTe
OteyecTBa, OTBETCTBEHHOCTH 32 €0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pEelIeHUs, OPUEHTUPYSICh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSM, CO3AAHUIO CEMbBU
HAa OCHOBE OCO3HAHHOTO MPUHATHUA IEHHOCTEHM CEMEWMHOW >XWU3HHU B
COOTBETCTBHHM C TPAIULIMAMU HApoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKJIIOYas OJCTETUKY OBbITa,
HAy4YHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYy/Aa, OOIIECTBEHHBIX
OTHOIIICHU;

MMOHMMAaHUE SMOILUOHAIIBHOTO BO3JICUCTBUSA >KUBOW MPUPOIABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHAAX MCKYCCTBa,
CTpEMJIEHHUE MPOSIBIIATH KAUY€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnMTaHHMS, (POPMHUPOBAHMS KYJIbTYPHI
30POBbS ¥ SIMOLMOHAJIBLHOIO 0JIarONOJIyYns:

MOHUMAaHUE U peau3alus 3[0POBOTO U 0€30MacHOTO 00pa3a KU3HH
(3mopoBO€ TIMTaHWE, COOJIIOICHHE TUTUECHWYECKUX TPaBUI U HOPM,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATUNA W OTIIbIXA, PETYJsIpHAs (pr3nyecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMITIETEHTHOTO OTHOIIICHUS
K COOCTBEHHOMY (DU3MUECKOMY U NICUXUUECKOMY 3/10pPOBBIO;

MMOHMMAHUE [IEHHOCTU NPABUI UHAUBUIYAIBHOTO U KOJJIEKTUBHOTO
0€30macHOT0 TTOBEACHUS B CUTYAIIHUSIX, YTPOKAIONTUX 3OPOBBIO U KU3HH
J0JIeH;



OCO3HaHWE TIOCIEJACTBUH W HENPHUITHS BPEIHBIX TPUBBIUCK
(ymotpe0baeHus ajKoroJisi, HAPKOTHKOB, KypEeHHUS );

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPyAy, OCO3HAaHHME IIEHHOCTH MAacTepCTBa,

TpyI0aI00HU¢e;
TOTOBHOCTh K AaKTHBHOW JCSITEILHOCTH TEXHOJIOTHUYECKOH W
COIIMATTLHOM HaTpaBJIEHHOCTH, CIIOCOOHOCTH WHUITNHPOBATH,

IJIAHUPOBATh U CAMOCTOSITENBHO BBIMOJIHATH TAKYIO I€SITENBHOCTD;

UHTEPEC K pa3inyHbIM chepaM MpoPecCHOHANIBHON JIEATeTbHOCTH,
yMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOP Oyaymiel mnpodeccud U
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHBL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO HA
NPOTSHKEHUU BCEH )KU3HU;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIeJleco00pa3HOe OTHOUIEHHWE K TPUPOJIEC Kak
UCTOYHUKY XKHU3HU Ha 3EMJIE, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHSA SKOJOTUYECKOW KYyJIbTYPBI: MPUOOpETEeHUE
OTIBITA TUIAHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXHBIX MOCIEICTBUI
JUISL OKPY KAKOLLEH Cpebl;

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJIeM u
MyTEN UX PEUICHHUS;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MPUOOpETaeMble TMpPU  HU3YyUYECHUU
OMONIOTUM 3HAHUST W YMEHUS TPU PEIICHUH NPOOJieM, CBSI3aHHBIX C
palMOHAIBHBIM IPUPOAOTIOIB30BAHUEM (cobmronenue IpaBuUl
MOBEJICHHUSI B TMPUPOJAE, HAIMPABICHHBIX HAa COXPAaHEHUWE PAaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OnoChephl);

AKTUBHOE HENPUATHE JNEHUCTBHUM, MPUHOCIIIMUX BPEI OKPYKAOIIECH
OPUPOAHOW  Cpelne, YMEHHE [MPOTHO3UPOBATh  HEOJIArONPHUSTHBIC
JKOJIOTUYECKHAE  TOCIEACTBUS  NPEAIPUHUMAEMBIX  JIEUCTBHUM U
NpeA0TBPAIATH UX;

HaJIMYUE PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHYECKOU
KYyJbTYpbl, OINbITA JEATEIBHOCTA HKOJOTHYECKON HaNpaBIECHHOCTH,
YMEHHUSI PyKOBOJICTBOBaTbCS UMM B MO3HABATEIbHON, KOMMYHUKATUBHOM
U COLMAJIbHOW NPAKTUKE, TOTOBHOCTM K YYaCTUK) B NPAKTUYECKON
JEATEIBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH,

8) neHHOCTH HAYYHOIO MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHNUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOTE€ KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMTATENICKOM KYJIBTYPhl Kak
CpeACTBa B3aUMOJICUCTBUS MEXKTY JIFOJIbMHU U TIO3HAHUS MUDA;

MMOHUMaHUe crienuPrKy OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ POJu B
dbopMHpPOBAHNY  PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU
LEJIOCTHOTO TPEACTABIEHUS 00 OKpPYXalollleM MHUpPE Kak O €IMHCTBE
MpPUPOIBI, dYellOBeKa u  00mecTBa, B TO3HAHUM  TPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHHH TPOOJIeM COXpaHEHHUsS MPUPOTHOTO
paBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHH JJII  COBPEMEHHOM
[MBWIM3AIMN: OOECTICYCHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI,
CO3JaHUE TIEPCIICKTUBHBIX  OWOTEXHOJOTHUH, CHOCOOHBIX peliaTh



pecypcHbIe IPOOJIEMbl Pa3BUTHS YEJIOBEYECTBA, ITOUCKA MyTEeH BHIXO/AA U3
INI00ANBHBIX JKOJOTUYECKUX TMpoOJieM M oOecredeHusl mepexoja K
YCTOMYMBOMY Pa3BUTHIO, PALIUOHATBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYyYEHUU OUOTOTUYECKUX 3HAHUN B LEISAX
MOBBIIIEHUS 001N KyJIbTYphl, ECTECTBEHHO-HAYYHON TPAMOTHOCTH, KakK
COCTaBHOM 4YacTu (YHKIMOHAJIBLHOM TIpaMOTHOCTH OOydYaromIuxcs,
dbopMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHUMAaHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOJIy4aeMble 3HAHUS
JUISL  aHalM3a W OOBSICHEHHWsS SBJICHUU OKpYyXalollero Mupa W
IPOUCXONAIIMX B HEM HM3MEHEHUM, YMEHHE Jeiarh OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAy4HBIX (PAKTOB M HUMEIOIIMXCS JaHHBIX C
LEJIBIO MOJIYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOATENBHO  MCIOJIB30BaTh  OMOJOTUYECKUE
3HAHUS JIs PEIICHUs] POOJIEM B peaibHBIX KU3HEHHBIX CUTYAIUsIX;

OCO3HAHHME LEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTH
OCYILIECTBJISITh MPOEKTHYHD M  HCCIEIOBATEIbCKYIO  JIESITEIbHOCTD
WHAMBUYaIIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO H
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO
OMOJIOTUY B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yibTaThl OCBOCHUS Yy4e€OHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMbIC 711 (POPMHUPOBAHUS MUPOBO33PCHUS
00y4Jaronmxcsi MEXKIMCIUILTUHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHBIC
MOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOM KapTUHBI MHpa H
crienuUKy METOAOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemmiecTBO, DHEPrusi, SBICHHE, IMPOIECC, CHUCTEMa, HAy4HBIH (akT,
MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHHUE,
HaOIOAICHUE, HW3MEpPEHUE, JKCIEPUMEHT U JAPYTHE), YHUBEpPCAJIbHBIC
y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIE,
peryJsTUBHBIE), oOecneunBaromye (HopMupoBaHue QYHKIIMOHATBHON
TPAMOTHOCTH M COITMATHLHOM KOMITETCHIIMH OOYYaIOIIUXCsl; CIOCOOHOCTh
OoOydJarouxcsi  MCHOJB30BaTh  OCBOCHHBIE  MEXIAUCITUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHWS W YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS B
MO3HABATEIBHON U COLMAIBHON MPAKTHKE.

B pesynbrare mzyueHus OMOJIOTMM HAa YPOBHE CPEIHETO OOIIETOo
oOpasoBanusi y obyuaromierocst 0yayT copMupoBaHbl O3HABATEIbHBIC
YHUBEpCaIbHbIC YUEOHBIC NEUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAILHbBIE
y4eOHbIe JEeHCTBUS, PETYyJSATUBHBIC YHUBEpPCAIbHBIC yUCOHBIC JICHUCTBUS,
COBMECTHAs JeATEIHHOCTD.

MeranpeaMeTHbie Pe3yinbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO
o01ero 00pa3oBaHwMsl TOJKHBI OTPAKaTh:

OBjajieHue YHUBEPCAJbHBIMH YYeOHBIMHU MNO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JOTHYECKHE TeCTBHA:



CaMOCTOSATENbHO (HOPMYTUPOBATh U AKTyaIH3UPOBATH IMpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUA MPUEMBI JIOTUYECKOIO
MBIIIJIEHUsT  (aHanM3a,  CHUHTE3a,  CpaBHEHWS,  KjaccU(UKaIluH,
000011IeHNs ), PACKPBIBATh CMBICIT OMOJIOTUUECKUX TTOHATUH (BBIIEIATD UX
XapaKTepHbIE TPU3HAKH, YCTAHABIUBATDH CBSI3U C APYTUMHU MOHATUSIMH);

ONpeNeNATh e ACITENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH
UX  JIOCTUXKEHHUS, COOTHOCUTh  PE3YJNbTAaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMHU LIECTISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHUE TMOHATUS 11 00bICHEHUs (AKTOB U
SIBJICHUW KUBOM TIPUPO/IbI;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYyKTUBHbBIC, JNEAYKTHUBHEIE,
[0 AaHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTM M TNPOTHUBOPEUUS B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBa JJisi TPEICTaBICHUS
CYILIECTBEHHBIX CBSI3¢d M OTHONIICHUH B HM3y4aeMbIX OHOJIOTHMYECKUX
00BbeKTaxX, a TaKkKe MPOTUBOPEUUN PpPAa3HOTO pOJa, BHIABJICHHBIX B
Pa3IUYHBIX UH(HOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € Y4€TOM aHalIu3a
UMEIOIIUXCSl MAaTEPUAIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH, OIICHHUBATh COOTBETCTBHUE
PE3yNbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCJIECICTBUI 1€ITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH Pa0dOTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TMPU PEIICHUH KUSHEHHBIX
pooIeM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE ICHCTBHUS:

BJIQJIETh HaBBIKAMHU Y4EOHO-MCCIICAOBATEILCKOM M  IMPOSKTHOM
NeSTETbHOCTH, HaBBIKAMH pa3pelieHuss MpooOJieM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSATEIRHOMY TIIOMCKY METOJOB  PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3IMYHBIX METO/I0OB MTO3HAHUS,

UCIIOJIb30BaTh PA3JUYHBIC BHIBI JCATEIBHOCTA 1O TMOJIYYCHHUIO
HOBOTO 3HAHMS, €r0 MHTEPIPETAIIUH, TPEOOPA30BAHUIO U IPUMEHEHHIO B
y4eOHBIX CHUTyallMsiX, B TOM WYHCIIE€ TPU CO3JAaHUU YYCOHBIX U
COIMAIBHBIX MPOEKTOB;

dbopMHupoBaTH HAYYHBIM THUN MBINUICHUS, BIAACTh HAYYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHI U METOJIaMU;

cTaBUTb u  (opmynupoBaTh  COOCTBEHHBIC  3a7a4d B
00pa3oBaTeNbHOM NEATEIHHOCTH U JKU3HEHHBIX CUTYAIHsX;

BBISIBIIATh TPUYHUHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJIM3UPOBATH
3a/1auy, BBIJBUTATh THIOTE3y €€ pEIICHHs, HaXOAWTh ApTyMEHTHI IS
JI0KA3aTeNIbCTBA CBOMX YTBEPIKICHHM, 3a7]aBaTh IMapaMeTPhl U KPUTEPHUH
peIIeHMS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHUS 3a7a4Hl Pe3yJIbTaThI,
KPUTUYECKH OIEHUBATH UX JOCTOBEPHOCTH, MPOTHOZUPOBATH U3MECHECHHE
B HOBBIX YCJIOBHSIX;

7aBaTh OIEHKY HOBBIM CHUTyaIlMsM, OIICHUBATh MPUOOPETEHHBIN
OTIBIT;

OCYIIIECTBJISTh IICJICHANPABIICHHBI TIOMCK TIEPEHOCAa CPENICTB U
CIIOCOOOB JEUCTBUS B TPO(PECCHOHATILHYIO CPENY;



yMEThb TMEPEHOCHUTh 3HAHWS B TO3HABATEIBHYIO W IMPAKTHYECKYIO
00J1acTH KU3HEACITEITLHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJEW, TpejiaraTh OPUTHHAIbHBIC MOIXOIBI U
pEIIeHNs, CTAaBUTh MPOOJIEMBI M 33aJ]a4H, TOMYCKAIOIINE aIbTePHATHBHBIE
PEIICHUSI.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HWH(OpMAIHH (TEKCTe
y4eOHOro MOCOOMs, HAYyYHO-TIOMYJSPHON JHUTEepaType, OMOIOTHYECKUX
CIOBapsiX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JJaHHBIX, B
WuTepHeTe), aHAIM3UPOBaTh WHPOPMAIIMIO PA3TUYHBIX BUAOB M (HOpM
NPEICTAaBIICHUS, KPUTHUYECKH OIICHUBAaTh €€ JIOCTOBEPHOCTb W
HEMPOTUBOPEUYUBOCTD;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJBI MPHU
MOWCKE M OTOOpe OuoJornyecKor HHGPOpMAIMK, HEOOXOAUMOW IS
BBITIOJIHEHHUS YY€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS uH()OpMaAIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJOTHH,  COBEpPUICHCTBOBATH  KYJIbTYPY
AKTUBHOTO MCIIOJIb30BaHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMY TpeICTaBICHUS
Oouonoruyeckor nHGopManuu (cxemol, rpaduku, AUarpaMMsbl, TaOIUIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
Oouonornyeckor nHpopmarmen: MPUMEHATh XUMUYECKHE, PU3NYECKUE U
MaTeMaTUYeCKUe 3HAKM MW CHUMBOJIBI, (opMmyibl, ab0peBuatypy,
HOMEHKJIATypy,  HMCIIOJb30BaTb W MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJQJICTh HAaBBIKAMU pPACMO3HABAHUS U 3alIUTHl WHGOPMAIIUH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBaanenue YHHUBEPCATbHBIMHU KOMMYHUKATUBHBIMH
NEeHCTBUAMM:

1) o6menue:

OCYIIECTBJISAITh KOMMYHHUKAIIMM BO BCEX cdepax KU3HH, aKTHBHO
y4acTBOBaTh B JUAJOTe WM JTUCKYCCHU TIO CYIIECTBY OOCYXKIaeMoOi
TeMbl  (YMEHHE 3aJaBaTh  BONPOCHI,  BBICKA3bIBATh  CYXKICHUS
OTHOCHUTEJILHO  BBINIOJIHEHHS  TpejjaraeMod  3aaadd, Y4YUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTH MO3UIIUI APYTUX YUYACTHUKOB JTNAJIOTA UK
JUCKYCCHH);

pacrio3HaBaTh HEBepOaJdbHBIE CPEACTBA OOINCHUSA, ITOHUMATh
3HAUYCHHWE  COIMAIBHBIX  3HAKOB, TMPEANOCHUIOK  BO3HUKHOBECHHS
KOH(DJIUKTHBIX CHUTyalluid, yMETh CMST4aTh KOH(MIUKTHI W BECTH
MIePETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOaMM OOIICHHWS W B3aMMOJICHCTBHS,
MOHUMATh HaMEPEHUs JPYruX JIIOJIel, MPOSBISITh YBAKHUTEILHOE
OTHOIIIEHHE K COOECeIHHWKY M B KOpPPEKTHOU (opme (PopMyaupoBaTh
CBOU BO3PaKCHMUS;

pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOKO TOYKY 3pEHUS C
HCIIOJTh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh W HWCIOJL30BAaTh TNPEUMYIECTBA KOMAHAHOW W
WHAUBUAYAIbHON pPaOOThl MPH peUIeHHH OWOJIOTMYEcKOl MpoOsIeMBl,



000OCHOBBIBaTh ~ HEOOXOJUMOCTh TNPUMEHEHUS] TPYNINOBBIX  (GopM
B3aMMOJICUCTBUS MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX NEHUCTBHUMA C Y4ETOM
00IIIMX UHTEPECOB U BO3MOKHOCTEH KaXK10Tr0 WieHa KOJIJICKTHBA,

OPUHUMATh eI COBMECTHOM NESITEeNIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJIATh IUIaH
NEUCTBUM, pACHPEOCISTh pOJIU C Y4YETOM MHEHUHM YYaCTHUKOB,
00CYX/1aTh pe3yibTaThl COBMECTHON paOOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa W KaXJOro Y4YacTHUKA
KOMaH/Ibl B OOIIMI pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MTPOEKTHI, OLIEHUBATH UJEH C MO3UIIMU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh  MO3UTHUBHOE  CTPATETHYECKOE TOBEJACHUE B
Pa3IUYHBIX CHUTYalUsSX, MPOSBIATH TBOPUECTBO M BOOOpakeHUE, ObITh
WHUIMATUBHBIM.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMHU JeHCTBUSIMMU:

1) caMoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U
UX pEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HA OCHOBE OHWOJIOTMYECKHX 3HAHUM IIEJIEBbIE U
CMBICJIOBBIE YCTAHOBKHU B CBOUX JCHCTBHUSX U MOCTYMKAX MO OTHOLIECHUIO
K )KUBOM TIPUPOJIE, CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOITUX;

CaMOCTOSITENIbHO OCYIIECTBJISTh TO3HABATEIBHYIO JEATEIHLHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIEC 3a/1a4H B
00pa3oBaTeNbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYyAIIUSX;

CaMOCTOSTENIbHO COCTABJISITh IUIAH PEIICHUS MPOOJIEMbl C YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHMI;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacMpsaTh paMKd Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

7enaTh  OCO3HAHHBIM  BBHIOOpP, AapPryMEHTHpPOBAThH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIIICHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

CcrocoO0CTBOBaTh  (DOPMHUPOBAHUIO U  TPOSBICHUIO  IIUPOKOU
SPYIUIIMU B Pa3HBIX OOJACTSIX 3HAHWUW, MOCTOSHHO TMIOBBINIATH CBOM
00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCHTh KOPPEKTHBBHI B
NEeSITeTbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB IETISIM;

BIIQJICTh HABBIKAMU ITO3HABATEIILHON pPEQIIEKCUU KaK OCO3HAHMS
COBEPIIIAEMBIX IEUCTBHUI M MBICTUTEIBHBIX MPOIIECCOB, X PE3YIHTATOB U
OCHOBaHMM, MCIOIL30BaTh MPUEMBI PEIICKCUU JUIsI OLICHKU CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEUICHUS 1O
WX CHIDKCHHIO;

MpUHUMATh MOTHBBI W apPTyMEHThI JPYrUX TP  aHAIU3e
PE3yNhTATOB NIEATEILHOCTH,

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MpUHUMATh MOTHBBI W apPTyMEHTBI JPYTUX TP  aHAIU3e
PE3yIbTATOB JIEITEIBHOCTH;



pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTh TOHMMAaTh MHpP C TO3UIUU JPYroro
YeJI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOEHHUS  COJEpKAHHUS  Yy4eOHOro
npenMera «buonorus» Ha yrayOnéHHOM ypOBHE OPHEHTHPOBAHBI Ha
obecrieuenne npoduiabHOr0 oOydeHus obOydarontuxcs Owosorun. OHH
BKJIIOUAIOT: crieun@uyecKkue s OUOJIOTUM Hay4dHble 3HAHUS, YMEHUS U
CIOCOOBI JIEUCTBHI MO OCBOEHWIO, MHTEPIPETALMN U MPEOOPA30BAHUIO
3HAHWM, BHJBI JEITEIBHOCTU IO TMOJYYEHHI0 HOBBIX 3HAHUM U UX
MPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX, & TAK)KE B PEAIbHBIX KU3HEHHBIX
cutyauusx. IlpenMeTHele pe3ylbTaTbl MPEACTABIEHBI IO TOJaM
U3YYECHUS.

[IpeameTHble  pe3ynbTaTbl  OCBOEHUS  y4eOHOro  IpeaMeTa
«buonorus» B 10 knacce NOIXKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B T[O3HAHMM 3aKOHOB TMPHUPOJBI W PEIIEHHH MpolIeM
pPAalMOHAIIBHOTO  MPUPOJONOJIB30BAHMS, O BKJIAJE€ POCCHMCKUX H
3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIiyue OWOJOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb,
KJIETKa, OpraHu3M, MeTafoJiu3M, TOMEOCTa3,  CaMOpEryJsius,
CaMOBOCHPOU3BEACHUE, HACIEACTBEHHOCTh, W3MEHYHUBOCTb, POCT H
pa3Butue), onosornueckue teopuu (kietounas teopus T. IlIBanna, M.
[Ineiinena, P. BupxoBa, XpoMoCOMHasl Te€Opusl HAclIeACTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBwioBa — o lLeHTpax MHOrooopasus u
MPOUCXOXKJICHHUS KYJbTYPHBIX pAacT€HUM), 3aKOHbI (eInHOOOpa3us
MOTOMKOB TE€pPBOrO  TMOKOJIEHUs, paCUICIUVIEHUsl, YHUCTOTHI TraMer,
HE3aBHUCUMOTO HacienoBaHus ['. Menpaens, rOMOJIOTUYECKUX PAIOB B
HacjeAcTBeHHOM um3MmeHunBocth H. WM. BaBwioBa), NpUHLHUIIBI
(KOMIIIIEMEHTapHOCTH );

BJaJICHUE  OCHOBHBIMM  METOAAaMU  HAy4YHOrO  IO3HAHMS,
UCIOJIb3yeMbIX B OHOJOTMYECKUX HCCIEIOBAHUSIX >KUBBIX OOBEKTOB
(onucanue, U3MepeHue, HaOII0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYUIECTBEHHbIE MPHU3HAKU: BUPYCOB, KIETOK
OPOKapUOT W JYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hcie OakTepuil, rpuOOB, pacCTEHUM, KUBOTHBIX U
YeJI0BEeKa, CTPOCHUSI OPTaHOB U CHCTEM OPraHOB PACTEHHM, KUBOTHBIX,
YeJI0BEKa, IPOLIECCOB KU3HEACITENIbHOCTH, TPOTEKAIOIIUX B OPraHU3Max
pacTeHul, JKUBOTHBIX U YeJIOBEeKa, OMOJIOTMYECKUX IMPOIIECCOB: 0OMEHa
BeIleCTB  (MeTabosM3M),  MpEBpalleHUs  JHEPruu,  OpOKEHUs,
aBTOTPOHOrO0 U TeTepoTpPO(PHOro TUMOB MNUTAHUS, (POTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, MeWo3a, TaMeToreHe3a, HMOpUOreHesa,
NOCTAOMOPUOHAIBHOTO ~ PAa3BUTHSA, PA3MHOXKEHHS, HWHIUBUIYAIBHOTO
pa3BUTHS opraHu3Ma (OHTOreHe3a), B3aMMOJIEUCTBHS T'€HOB, T'eTepO3uca,
UCKYCCTBEHHOI'0 0TOOPA;

YMEHHUE yCTAHABJIMBATh B3aUMOCBSA3U MEXAY OPraHOMIaMU KIIETKH
U UX (PYHKIMSMHU, CTPOEHUEM KJIETOK Pa3HbIX TKaHeH W UX (QYyHKLIUSIMH,



MEXAY OpraHaMh U CHUCTEeMaMH OPraHOB Y pacTeHWH, >KUBOTHBIX H
yelnoBeka M HMX (YHKIMSIMH, MEXIy CHCTeMaMd OpPraHOB M UX
GYHKIMAMH, MEXIy 3TanamMud OoOMeHa BEHIECTB, dTalamMu KIETOYHOIO
[UKJIa ¥ KU3HEHHBIX IMKJIOB OPTaHU3MOB, 3TanmamMu 3MOpPHOHAIBHOIO
pPa3BUTHS, TEHOTUNIOM M (eHOTUNOM, (PEHOTUIIOM U (aKTOpaMHu Cpelbl
OOHUTaHUS;

YMEHUE BBISIBIIATh OTIMYUTEIbHBIE TPU3HAKHU KUBBIX CUCTEM, B TOM
YHCJIe PACTEHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTUIO U CHUMBOJIMKY JUIsl JIOKa3aTelibCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHUE pellaTh OHOJIOTMYECKHE 3aJadyd, BBISBISATH MPUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXKIY  HMCCIEIyEeMbIMH  OHOJOTUYECKUMHU
poLleCCaMU U SIBJICHUSIMU, JielaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHHUU
MOJIYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHBIE M MPaKTHUYECKHEe paboThI,
coOmo/laTh TMpaBwia Mpu padore ¢ y4eOHbIM U J1aOOpaTOPHBIM
000py10BaHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTATILHBIMU
cpenctBamu, (GOpPMYIUPYsS II€Jb  UCCIIENIOBAaHUS, AaHAJIU3UPOBATH
MOJIYYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-UCCIENOBATEIbCKONH paboTe 1o
OMOJIOTHH, DKOJIOTMM U MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJbHBIX
HAyYHBIX OOIECTB, U MyOJMYHO MPECTABIATH MOJYYCHHbBIEC PE3YIbTaThI
HA YYEHUYECKUX KOH(DEPEHIUSX;

yMEHHE  OIICHMBaTh  JTHYECKHUE  aCHeKThl  COBPEMEHHBIX
UCCJIEIOBaHU B 00JlacTh OWOJOTUM W MEJUIMHBI (KIOHUPOBAHHUE,
UCKYCCTBEHHOE OIUJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHE T€HOMa U
CO3/IaHUE TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOD Oymymieit
npoeccHoHanbHON JAESITENBHOCTH B 00JacTH OHWOJOTHUH, METUIUHBI,
OMOTEXHOJIOTHH, BETEPUHAPUHU, CEJIBCKOTO  XO3SHCTBA, MUIICBOM
IPOMBIIIVICHHOCTH, yrayOmsTh MO3HABATENbHbIN UHTEpEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Tpodeccuu u
MIPOJIOJDKEHNUE OMOJIOTHYECKOTO 00pa30BaHUS B OPTAHMU3AIUAX CPEIHETO
MPO(eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOEHHUS  y4eOHOTO  MpeaMeTa
«buonorus» B 11 Knacce NOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OHMOJIOTUH B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-
HAay4YHOW KapTUHBI MUpa, B MO3HAHWU 3aKOHOB TPHUPOABI U PEIICHUU
AKOJIOTUYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
PaIMOHAIIBHOTO MPUPOJIONIOJIB30BaHUS, U B (JOPMUPOBAHUH [IEHHOCTHOTO
OTHONIEHUSI K MPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKJIAJIC POCCHICKUX H
3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJETh CHCTEMON OHOJIOTMYECKHX 3HAHUM, KOTOpas
BKJIFOYACT OMpPENENICHUS W TOHUMAHHE CYIIHOCTH OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEPMUHOB W TOHATHH (BHI, dKocuctema, Ouocdepa),
Oouonoruueckue Teopuu (dBomonMoHHas Teopus Y. [lapBuna,
CUHTETHYECKasl Teopus 3Botounn), yuenus (A. H. CeBepuoBa — 0 myTsx
1 HampasieHusx 3pomonun, B.W. BepHaackoro — o 6uocdepe), 3akoHbI



(reretmyeckoro paHoBecus JIx. Xapau u B. BaitHOepra, 3apobIeBoro
cxoactBa K. M. bapa), npaBuna (muaumyma FO. JInbuxa, s3K0n0rudeckoi
MpaMU/JIbl SHEPTUH ), TUTIOTE3bI (TunoTe3a «mupa PHK» V. I'mnGepTta);
YMEHHUE BIAJETh OCHOBHBIMM METOJAMH HAYYHOTIO TIIO3HAHMS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKHUX HMCCIIEIOBAHUSAX >KUBBIX OOBEKTOB U
sKOcUCTEeM (omHcaHWe, W3MEpeHue, HaOo/IeHue, JSKCIIEPUMEHT),
croco0aMy BBISBIICHUS M OILICHKM aHTPOINOIEHHBIX HW3MEHEHUH B

IPUPO/IE;

yMEHHE BBIJICTISTh CYIIICCTBCHHBIC NPU3HAKY: BUJIOB,
OMOTEOIICHO30B, JKOCHUCTEeM U Ouocdeppl, CTaOUIU3UPYIOIIETO,
TBUKYIIETO U pa3phIBAOIIETO €CTECTBECHHOTO otOopa,
AJUTONATPUYECKOTO W CUMIATPUYECKOTO BHUJA000pA30BaHUS, BIMSHHUS
JBUKYTIIAX cui ABOJTIOIUHU Ha reHO(OH]T MOMYJISIIAH,

PUCTIOCOOJICHHOCTH OpPraHU3MOB K cpele oOuTaHus, uepeqoBaHUs
HAIPaBJICHUIN SBOJIIOIMK, KPYrOBOPOTAa BEIIECTB M MOTOKAa SHEPTUU B
HKOCUCTEMAX;

YyMEHUE YCTaHaBIIMBATh B3aWMOCBSI3U  MEXKAY  IPOLIECCaMU
ABOJIIOIMHU, JBWXKYIIUMH CHJIAMH aQHTPOIIOTEHE3a, KOMIIOHEHTaMHU
PA3IUYHBIX YIKOCUCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTJIMYUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHusi, a0MOTHYECKUX W
OMOTUYECKHX KOMIIOHEHTOB SKOCHUCTEM, B3aHMMOCBSI3€M OpPraHu3MOB B
cooOIecTBax, aHTPONMOTCHHBIX M3MEHEHHH B OKOCHCTEMax CBOCH
MECTHOCTH;

yMEHUE UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTUIO U CHUMBOJIHMKY ISl JIOKa3aTellbCTBa
pPOJICTBAa OPraHU3MOB pPa3HBIX CHCTEMATHYECKUX TPYIIN, B3aWMOCBS3U
OpraHU3MOB U Cpelbl OOWTaHWs, €IWHCTBA YEJIOBEUECKHX pac,
HEOOXOIUMOCTH COXPaHEHHS MHOro0Opa3usi BUIOB U IKOCUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS TIPUPO/IbI U YETTOBEUECTRA,;

yMEHHUE pellaTh OHOJIOTMYECKUE 3aJadyH, BBISBISATH MPUUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXKIY  HMCCIEIYEeMBIMH  OHOJOTUYECKUMHU
IpollecCaMy U SIBJICHHUSIMU, JielaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHHUH
MOJIyYeHHBIX PE3yJIbTATOB;

YMEHHUE BBITIONHATh J1A0OpPaTOpHBIE W TPAKTUYECKHUE PabOTHI,
coOmoaTh MpaBWwia TMpu padboTre ¢ Yy4eOHBIM H  JTaOOPATOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATHLHBIMH
cpenctBamu, (GOpPMYTUPYsS II€b  UCCIIENOBAaHUS, AaHAIU3UPOBATH
MOJTyYCHHBIC PE3YNIbTATHI U JCJIaTh BHIBO/IBI;

YMEHUE YydYacTBOBaTh B Y4E€OHO-UCCIIENOBATEILCKOW paboTe 1o
OMOJIOTHH, DKOJIOTMM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJIbHBIX
HAy4HBIX OOIIECTB, U MYOIMYHO MPEICTABIATH MOJTYYCHHBIC PE3YyIbTAThI
Ha YUYEHUYECKUX KOH(DEPEHITUSX;

YMEHHUE OIICHUBATh TUTIOTE3bI U TEOPUH O MPOUCXOKICHUH JKH3HHU,
YeJIOBEKA M YEJIOBEUECKHUX pac, O MPUYMHAX, TIOCIEACTBUAX U CIOCO0ax
MPeIOTBPALICHHS II100aIbHBIX U3MEHEHUH B bnocdepe;

yMEHUE OCYILIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymieit
MpOoECCUOHATTEHON JEATeTLHOCTH B 00JacTH OWOJIOTHH, HKOJIOTHH,
MPUPOONIOIL30BAHMSI, MEIUIIMHBI, OWOTEXHOJOTHUH, TICUXOJIOTHH,
BETCPUHAPUH, CEIbCKOTO XO3MMCTBA, MHINEBONW MPOMBIIUICHHOCTH,



yIIyOJIATh TMO3HABAaTEIbHBIA WHTEPEC, HANpaBICHHBIH HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MPOGECcCHr U MPOAOIKEHHE OMOJIOTHIECKOTO
o0Opa3oBaHMsI B OpraHU3AIHsIX CPEIHET0 MPO(eCcCHOHATBHOTO U BBICIIETO
o0pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumMmenosanue KoanuecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM Kourpoubnuble | IIpakruuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPOrpaMmslI padoThI padoThI
https://resh.edu.ru/
1 Bbuomnorus xak 1 0 0 http://www.mec.tgl.ru/index.php?module=subjects
HayKa func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
5 JKusrle cucTeMbl 5 0 0 http://www.mec.tgl.ru/index.php?module=subjects
U UX U3yYEHUE func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
3 5 ) 0 0 http://www.mec.tgl.ru/index.php?module=subjects
HOJIOTHA KITCTKH S S func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
XuMuyeckas . .
4 1 1 http://www.mec.tgl.ru/index.php?module=subjects
OpraHH3auui 10 func=viewpage pageid=133
KICTKH http://learnbiology.narod.ru/
https://resh.edu.ru/
5 Crpoenue n g 1 ) http://www.mec.tgl.ru/index.php?module=subjects
(GYHKIIMH KJIETKH func=viewpage pageid=133
http://learnbiology.narod.ru/
OO0OMeH BEIIECTB U https://resh.edu.ru/
6 9 0 1 http: : " et
IIPEBPALICHHUE ttp://www.mec.tgl.ru/index.php?module=subjects



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

SHCPTHUU B KIICTKEC

func=viewpage pageid=133
http://learnbiology.narod.ru/

Hacnencrsennas https://resh.edu.ru/
7 uHpopmManus u 9 0 05 http://www.mec.tgl.ru/index.php?module=subjects
peanuszanus €€ B ' func=viewpage pageid=133
KIIETKE http://learnbiology.narod.ru/
https://resh.edu.ru/
JKU3HEHHBIN UK http://www.mec.tgl.ru/index.php?module=subjects
8 6 0 1 o o
KJIETKU func=viewpage pageid=133
http://learnbiology.narod.ru/
C https://resh.edu.ru/
TPpOEHUE U . .
9 o 17 0 15 http://www.mec.tgl.ru/index.php?module=subjects
YHKIHH ) func=viewpage pageid=133
OpraHM3sMOB http://learnbiology.narod.ru/
P https://resh.edu.ru/
A3MHO>XKCHHEC U . .
10 ASBITHE g 1 15 http://www.mec.tgl.ru/index.php?module=subjects
p ) func=viewpage pageid=133
OprafusmMoB http://learnbiology.narod.ru/
I'enernka — Hayka
R https://resh.edu.ru/
11 HACTEICTBEHHOCTI ) 0 05 http://www.mec.tgl.ru/index.php?module=subjects
e ) func=viewpage pageid=133
1 M3MCHINBOCTH http://learnbiology.narod.ru/
OpTaHU3MOB
https://resh.edu.ru/
3aKOHOMEPHOCTH http://www.mec.tgl.ru/index.php?module=subjects
12 10 1.5 1 - S
HacCJIeICTBEHHOCTH func=viewpage pageid=133
http://learnbiology.narod.ru/
13 3aKOHOMEPHOCTH 6 0 1 https://resh.edu.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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http://learnbiology.narod.ru/
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https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

U3MEHYUBOCTH http://www.mec.tgl.ru/index.php?module=subjects
func=viewpage pageid=133
http://learnbiology.narod.ru/

https://resh.edu.ru/
14 I'enetuka 1 0.5 http://www.mec.tgl.ru/index.php?module=subjects
qeJ0BeKa 3 ) func=viewpage pageid=133

http://learnbiology.narod.ru/

https://resh.edu.ru/

Ceneknus http://www.mec.tgl.ru/index.php?module=subjects
15 4 0 1 fUNC=Vi S
OpPraHu3MoOB unc=viewpage pageid=133

http://learnbiology.narod.ru/

https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subjects

buoTtexHonorus u

16 CHHTCTHHCCKA 4 0 0 func=viewpage pageid=133
Guornorus http://learnbiology.narod.ru/
https://resh.edu.ru/
17 p 0 http://www.mec.tgl.ru/index.php?module=subjects
C3CPBHOC BpEMA 1 1 func=viewpage pageid=133
http://learnbiology.narod.ru/
OBIIEE
KOJIMYECTBO HACOB 102 7 13

I10 ITPOIT'PAMME



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

11 KITACC

HauMeHOBaHHE KoaudecTBo 4acoB
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM Kourpoubnublie | IIpakrnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
3apoxaeHue u
https://resh.edu.ru/
pasButue ) ; —a11hi
1 S — 4 0 0 http://www.mec.tgl.ru/index.php?module=subjects
Mon . func=viewpage pageid=133
TIPEACTABIICHIH B http://learnbiology.narod.ru/
ouoJsioruu
https://resh.edu.ru/
5 MHuKpPO3BOIIOLHS U 14 0 ) http://www.mec.tgl.ru/index.php?module=subjects
€€ pe3yJIbTaThbl func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
3 MakposBontonus u 6 0 0 http://www.mec.tgl.ru/index.php?module=subjects
e€ pe3ynbTaThl func=viewpage pageid=133
http://learnbiology.narod.ru/
n https://resh.edu.ru/
POUCXOXKIACHUE U . .
4 ASBITTIE SKHHIL Ha 15 0 05 http://www.mec.tgl.ru/index.php?module=subjects
13) ) func=viewpage pageid=133
emie http://learnbiology.narod.ru/
H https://resh.edu.ru/
POUCXOXKICHUE . .
5 - 10 0 1 http://www.mec.tgl.ru/index.php?module=subjects
func=viewpage pageid=133
aHTpOIOICHES http://learnbiology.narod.ru/
https://resh.edu.ru/
6 DKkomnorusi — Hayka 3 0 0.5

http://www.mec.tgl.ru/index.php?module=subjects



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

0
B3aUMOOTHOIIECHUSAX
OpPraHU3MOB U
HAJ0pPraHU3MEHHBIX
CHUCTEM C

OKpY Karoleu
cpenoit

func=viewpage pageid=133
http://learnbiology.narod.ru/

Opranu3msl U

https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subjects

! cpena oouTaHus 9 1.5 func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
3 DKO0JI0rus BUIOB U 9 05 http://www.mec.tgl.ru/index.php?module=subjects
MOMYJISIIAMA ) func=viewpage pageid=133
http://learnbiology.narod.ru/
DKonorus https://resh.edu.ru/
9 COOOIIIECTB. 12 05 http://www.mec.tgl.ru/index.php?module=subjects
DKOJIOTHUECKHE ) func=viewpage pageid=133
CHCTEMBI http://learnbiology.narod.ru/
Buoctepa — https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subjects
10 riobanpHas 6 0 . -
func=viewpage pageid=133
sKocucreMa http://learnbiology.narod.ru/
https://resh.edu.ru/
11 YeaoBek u 6 0 http://www.mec.tgl.ru/index.php?module=subjects
OKpy>Karolas cpena func=viewpage pageid=133
http://learnbiology.narod.ru/
12 PesepBHOoe Bpems 8 0 https://resh.edu.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subjects
func=viewpage pageid=133
http://learnbiology.narod.ru/

13 0
OBIIEE KOJIMYECTBO
YACOB 10 102 6.5

I[TPOTPAMME



http://learnbiology.narod.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
n/ Tema ypoka KosmuectB yleKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI
n 0 YacoB
KoHTpoJILHBI IIpakTHyecku
Bcero P P
e padoThbl e pabdoThbI
buonorus xak
KOMILTCKCHAR HAYKA H https://resh.edu.ru/
— 1 0 0 http://www.mec.tgl.ru/index.php?module=subje
cts func=viewpage pageid=133
COBPEMCHHOIO http://learnbiology.narod.ru/
oOmiecTBa
https://resh.edu.ru/
JKuBrle cucTeMBI U UX 1 0 0 http://www.mec.tgl.ru/index.php?module=subje
CBOICTBa cts func=viewpage pageid=133
http://learnbiology.narod.ru/
v https://resh.edu.ru/
pOBHEBas . .
O — 1 0 0 http://www.mec.tgl.ru/index.php?module=subje
P I cts func=viewpage pageid=133
chereM http://learnbiology.narod.ru/
" https://resh.edu.ru/
CTOPHUS OTKPBITUA U . .
S — 1 0 0 http://www.mec.tgl.ru/index.php?module=subje
K ya ) cts func=viewpage pageid=133
JICTOTHAT TCOPHA http://learnbiology.narod.ru/
MeTtonanl 1 0.5 0.5 https://resh.edu.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

MOJIEKYJIIPHOM U
KJICTOYHOH OMOJIOTHH.
[IpakTuueckas pabora
«3yuenne meToa0B
KJIETOYHOU OMOJIOTHU
(xpomatorpadusi,
anekTpodopes,
nuddepeHInaTbEHOe
LEHTpUPYrupoBaHue,
[I1IP)»

http://www.mec.tgl.ru/index.php?module=subje
cts func=viewpage pageid=133
http://learnbiology.narod.ru/

XHUMHUYECKUN COCTaAB

https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje

KJIETKU 0 cts func=viewpage pageid=133
http://learnbiology.narod.ru/

M https://resh.edu.ru/

WHEpaJIbHBIC . .

http://www.mec.tgl.ru/index.php?module=subje

BEIIIECTBA KJIETKH, UX 0 ) ;

5 cts func=viewpage pageid=133

HOIOrIeCKast potb http://learnbiology.narod.ru/

Opranunueckue

BEIIECTBA KIIETKH —

oenku. JlaboparopHas https://resh.edu.ru/

paborta 05 http://www.mec.tgl.ru/index.php?module=subje

«OOHapyxeHne ' cts func=viewpage pageid=133

OEJIKOB C TOMOIIIBIO http://learnbiology.narod.ru/

Ka4YeCTBEHHBIX

peaKuuii»

CaoiicTBa, 0 https://resh.edu.ru/

KJ'IaCCI/I(I)I/IKaI_II/ISI n

http://www.mec.tgl.ru/index.php?module=subje



http://learnbiology.narod.ru/
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¢byHKIMN O6EIKOB

cts func=viewpage pageid=133

http://learnbiology.narod.ru/

https://resh.edu.ru/

10 Seﬁilc{f::iiﬁm - 0 http://ww.mec.tql.ru/ir!dex.php?module=subie
cts func=viewpage pageid=133
YIIICBOABL http://learnbiology.narod.ru/
0 https://resh.edu.ru/
praHuvecKue . .
11 BEIIECTBA KIICTKH — 0 http://ww.mec.tql.ru/|qdex.php?modulezsuble
cts func=viewpage pageid=133
JTHIH]BL http://learnbiology.narod.ru/
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paGota https://resh.edu.ru/ _ _
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' cts func=viewpage pageid=133
HYKJICHHOBLIX KMCJIOT, http://learnbiology.narod.ru/
BBIJICJIEHHBIX M3
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Ctpoenue n GyHKIUH https://resh.edu.ru/
13 ATO®. llpyrue 0 http://www.mec.tgl.ru/index.php?module=subje
Hykjieo3uarpudocoar cts func=viewpage pageid=133
b1 (HTD) http://learnbiology.narod.ru/
CexBeHMpOBaHUE https://resh.edu.ru/
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T€HOMMKH, cts func=viewpage pageid=133
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http://learnbiology.narod.ru/
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MIPOTEOMUKH

15

Meroasl CTpYKTYpHOI

https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

ouoJIoruu cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
THOBI KIIETOK. . .
16 S PR —— 0 http://www.mec.tgl.ru/index.php?module=subje
poxap cts func=viewpage pageid=133
KieTka http://learnbiology.narod.ru/
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JYKapUOTHYECKOU https://resh.edu.ru/
17 kietku. [IpakTuyueckas 05 http://www.mec.tgl.ru/index.php?module=subje
pabora «M3yuenune ' cts func=viewpage pageid=133
CBOMCTRB KJICTOYHOIM http://learnbiology.narod.ru/
MeMOpaHbI»
https://resh.edu.ru/
18 IToBepxHOCTHBIN 0 http://www.mec.tgl.ru/index.php?module=subje
arnmapar KJIeTKH cts func=viewpage pageid=133
http://learnbiology.narod.ru/
OnHoMeMOpaHHbIE
Opl"aHOI/II[I)I KIICTKH.
S https://resh.edu.ru/
pakTuyeckas paborta . .
19 I S 05 http://www.mec.tgl.ru/index.php?module=subje
3yHeHue 1 © ' cts func=viewpage pageid=133
[UTONNasMbL B http://learnbiology.narod.ru/
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https://resh.edu.ru/
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OpTraHOUbI KIETKU:
MUTOXOHJIPHH,
IJTACTU/TBI.
JlaGopaTopHas pabora
«Hccnenosanue
1a3MoJni3a u
JeTIa3MoIIn3a B

cts func=viewpage pageid=133

http://learnbiology.narod.ru/

paCT UTCIIbHBIX
KJICTKAX)»
https://resh.edu.ru/
21 HememOpannbie 0 http://www.mec.tgl.ru/index.php?module=subje
OpraHoU/Ibl KJIIETKH cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
29 CtpoeHue u GyHKIHH 0 http://www.mec.tgl.ru/index.php?module=subje
sapa cts func=viewpage pageid=133
http://learnbiology.narod.ru/
CpaBHuTenbHas
XapaKTEePUCTHKA
KJICTOK 3YKAPHOT. https://resh.edu.ru/ . _
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' cts func=viewpage pageid=133
«/3y9eHHe CTPOEHNs http://learnbiology.narod.ru/
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Accumunanusa u https://resh.edu.ru/
24 TUCCUMIISINASI — JIBE 0 http://www.mec.tgl.ru/index.php?module=subje

CTOPOHBI
MeTtabonu3ma. TUrsl

cts func=viewpage pageid=133
http://learnbiology.narod.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

oOMeHa BEIIeCTB.
Jlaboparopnas pabota
«3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH
(dhepmeHTOB (Ha
IpUMEpPe aMIJIA3bI HIIN
Kartasas3bl)»

depMeHTATHUBHBII
XapakTep peakuui
KJICTOYHOTO
MeTabou3ma.
JIaboparopHast pabota

https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

25 «Hsysenne 0.5 cts func=viewpage pageid=133
(epmenTaTHBHOTO http://learnbiology.narod.ru/
pacuierieHus
MEepOKCUIa BOJAOPO/Ia B
pacTUTENbHBIX U
JKMBOTHBIX KJIETKaX)
https://resh.edu.ru/
26 benku-akTuBaTOpHI U 0 http://www.mec.tgl.ru/index.php?module=subje
O€eNKU-UHTHOUTOPBI cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
97 ABTOTpPO(DHBIN THIT 0 http://www.mec.tgl.ru/index.php?module=subje
o0OMeHa BeIleCTB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
28 ®doTtocuHTE3 0 https://resh.edu.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

cts func=viewpage pageid=133
http://learnbiology.narod.ru/

XEeMOCHUHTE3.
JlaGopaTopHas pabora

https://resh.edu.ru/

29 «CpaBHeHuUe 0.5 http://www.mec.tgl.ru/index.php?module=subje
MPOLECCOB ' cts func=viewpage pageid=133
doTtocunTesa u http://learnbiology.narod.ru/
XEMOCHHTE3a»
AHa’poOHbIE
opranu3mMbl. Bujsl
6 https://resh.edu.ru/
POKECHHUSA. . .
30 TaGonatonHas paGoTa 05 http://www.mec.tgl.ru/index.php?module=subje
C PaTOpHai p ' cts func=viewpage pageid=133
«-paBHCHHC http://learnbiology.narod.ru/
MIPOLIECCOB OPOKEHHUS
U JIBIXaHUS
AspobHble https://resh.edu.ru/
31 OpraHU3MBbI. DTarbl 0 http://www.mec.tgl.ru/index.php?module=subje
JHEPIreTUYECKOTO cts func=viewpage pageid=133
oOMeHa http://learnbiology.narod.ru/
OHeprus
MeMOpaHHOTO https://resh.edu.ru/
39 I'PaJUEHTAa IPOTOHOB. 0 http://www.mec.tgl.ru/index.php?module=subje
Cunte3 AT®: pabota cts func=viewpage pageid=133
npotoHHON ATO- http://learnbiology.narod.ru/
CUHTa3bl
33 Peakuun Mmatpu4Horo 0 https://resh.edu.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

cUHTE3a
cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
Tpanckpunuus —

http://www.mec.tgl.ru/index.php?module=subje

34 MATPHHAHBI CHHTCS 0 cts func=viewpage pageid=133
PHK http://learnbiology.narod.ru/
https://resh.edu.ru/
Tpancnsuus u eé http://www.mec.tgl.ru/index.php?module=subje
35 0 . .
JTaIlbI cts func=viewpage pageid=133
http://learnbiology.narod.ru/
Konuposanue https://resh.edu.ru/
36 aMHUHOKHCIIOT. Poib http://www.mec.tgl.ru/index.php?module=subje
puOOCOM B OUOCHHTE3E 0 cts func=viewpage pageid=133
OeKa http://learnbiology.narod.ru/
OpraHuzams TeHOMA https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje
31 Yy HPOKapHoT 1 0 cts func=viewpage pageid=133
SyKapuot http://learnbiology.narod.ru/
MornekynspHeie https://resh.edu.ru/
MEXaHU3MBI http://www.mec.tgl.ru/index.php?module=subje
38 JKCIPECCUU I'€HOB Y 0 cts func=viewpage pageid=133
3YKaphoT http://learnbiology.narod.ru/
Bupycer —
BHEKIICTOMHEIE OPMBI https://resh.edu.ru/ _ _
http://www.mec.tgl.ru/index.php?module=subje
39 ’KM3HHU U OOJIUTaTHBIE 0.5

IapasuThl.
[IpakTnueckas pabora

cts func=viewpage pageid=133
http://learnbiology.narod.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

«Co3ganne MOaenu

BHpYyCa»
Bupychsie https://resh.edu.ru/
40 3a00JIEBaHUS 0 http://www.mec.tgl.ru/index.php?module=subje
YeJI0BeKa, )KUBOTHBIX, cts func=viewpage pageid=133
pacTeHui http://learnbiology.narod.ru/
https://resh.edu.ru/
41 Hanorexnoiornu B 0 http://www.mec.tgl.ru/index.php?module=subje
OUOJIOTUU U MEULIUHE cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
42 JKM3HEeHHBIN TUKIT 0 http://www.mec.tgl.ru/index.php?module=subje
KJIETKU cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
43 Matpu4HbIi CHHTE3 0 http://www.mec.tgl.ru/index.php?module=subje
JIHK cts func=viewpage pageid=133
http://learnbiology.narod.ru/
XPpOMOCOMBI.
https://resh.edu.ru/
JlabopaTopHas pabota . .
44 I3VICHIE XDOMOCOM 05 http://www.mec.tgl.ru/index.php?module=subje
ya p ' cts func=viewpage pageid=133
Ha FOTOBBIX http://learnbiology.narod.ru/
MHUKpOIIpenapaTax»
https://resh.edu.ru/
45 Jenenue KiIeTKu — 0 http://www.mec.tgl.ru/index.php?module=subje
MUTO3 cts func=viewpage pageid=133
http://learnbiology.narod.ru/
46 THOBI KIIETOK. 0.5 https://resh.edu.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

Kapuokunes u
[UTOKUHE3.
JlaGopaTopHas pabora
«Habmnronenue mutosa
B KJIETKaX KOHYUKa
KOpenika jJyka (Ha

http://www.mec.tgl.ru/index.php?module=subje
cts func=viewpage pageid=133
http://learnbiology.narod.ru/

TOTOBBIX
MUKpOIpenaparax)»
https://resh.edu.ru/
Perynsauus . .
http://www.mec.tgl.ru/index.php?module=subje
47 JKU3HEHHOI'O [IAKJIa 0 ) ;
cts func=viewpage pageid=133
KIJICTOK http://learnbiology.narod.ru/
https://resh.edu.ru/
48 OpranusMm Kak euHoe 0 http://www.mec.tgl.ru/index.php?module=subje
eJoe cts func=viewpage pageid=133
http://learnbiology.narod.ru/
Txanu pacrenun. https://resh.edu.ru/
49 JlaGopatopHnas pabora 0.5 http://www.mec.tgl.ru/index.php?module=subje
«M3ydyeHnue TkaHen ' cts func=viewpage pageid=133
pacTeHuin» http://learnbiology.narod.ru/
TkaHU >KUBOTHBIX U
https://resh.edu.ru/
yeJI0BeKa. . .
50 TaBobaTonHas haboTa 05 http://www.mec.tgl.ru/index.php?module=subje
- paTOpHai p . ' cts func=viewpage pageid=133
«VI3ydeHH1e TKaHeH http://learnbiology.narod.ru/
KUBOTHBIX»
OpranbL. CHCTEMEL https://resh.edu.ru/
51 p ' 05 http://www.mec.tgl.ru/index.php?module=subje

OpraHoB.

cts func=viewpage pageid=133



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

Jlaboparopnas pabota
«M3y4yeHue OpraHos
I[BETKOBOT'O PACTCHUS»

http://learnbiology.narod.ru/

https://resh.edu.ru/

59 Omnopa Tena http://www.mec.tgl.ru/index.php?module=subje
OpraHu3MoOB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
53 JBr>xeHue http://www.mec.tgl.ru/index.php?module=subje
OpraHu3MoOB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje
o4 [Intanue opranu3sMoB ; .
cts func=viewpage pageid=133
http://learnbiology.narod.ru/
Tlutauue
https://resh.edu.ru/
ITO3BOHOYHBIX . .
http://www.mec.tgl.ru/index.php?module=subje
55 JKUBOTHBIX. ; ;
- cts func=viewpage pageid=133
MHICBAPUTCIIBHAN http://learnbiology.narod.ru/
CHCTEMA UET0BEKA
https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje
56 JlpIxaHue OpraHu3MOB . )
cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
Hpixanue . .
http://www.mec.tgl.ru/index.php?module=subje
57 TTO3BOHOYHBIX

JKHMBOTHBIX W YCJIOBCKa

cts func=viewpage pageid=133

http://learnbiology.narod.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

TpancnopT BemECTB y

https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

%8 OpraHu3MoOB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
KpoBeHocHas cucrema . .
http://www.mec.tgl.ru/index.php?module=subje
59 MO3BOHOYHBIX . -
cts func=viewpage pageid=133
KUBOTHBIX 1 HCTIOBCKA http://learnbiology.narod.ru/
https://resh.edu.ru/
Brinenenue y http://www.mec.tgl.ru/index.php?module=subje
60 OpraHu3MoOB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje
61 3ammra y opraHu3MOB cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
9 NmmyHHas cucrema http://www.mec.tgl.ru/index.php?module=subje
6 YeJIOBEKa cts func=viewpage pageid=133
http://learnbiology.narod.ru/
PasIpAXAMOCTD H https://resh.edu.ru/ . _
http://www.mec.tgl.ru/index.php?module=subje
63 PeryJiAnu y cts func=viewpage pageid=133
OpraHH3MOB http://learnbiology.narod.ru/
I'ymopanbHas https://resh.edu.ru/
64 peryisnus u http://www.mec.tgl.ru/index.php?module=subje

OHAOKpPHUHHAA CUCTEMA
JKHMBOTHBIX M YCJIIOBCKA

cts func=viewpage pageid=133

http://learnbiology.narod.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

@opMbl pa3MHOKEHUS

https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subje

05 OpraHu3MoOB 0 cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
66 ITonoBoe 0 http://www.mec.tgl.ru/index.php?module=subje
pa3sMHOXEHHE cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
. http://www.mec.tgl.ru/index.php?module=subje
67 Metios 0 - s
cts func=viewpage pageid=133
http://learnbiology.narod.ru/
T"'ameToreunes.
OO0pazoBanue u
pa3BUTHE MOJIOBBIX https://resh.edu.ru/
68 kJeTok. JlaboparopHast 05 http://www.mec.tgl.ru/index.php?module=subje
pabota «M3ydyenue ' cts func=viewpage pageid=133
CTPOCHHS TIOJIOBBIX http://learnbiology.narod.ru/
KJICTOK Ha I'OTOBBIX
MHUKpOIIpernapaTax»
VHAMBIYATBHOE https://resh.edu.ru/
69 Y 0 http://www.mec.tgl.ru/index.php?module=subje
Pa3BUTHUC OPTaHH3MOB cts func=viewpage pageid=133
— OHTOTCHE3 http://learnbiology.narod.ru/
3akJajKa OpraHoB U https://resh.edu.ru/
70 TKaHeH U3 0 http://www.mec.tgl.ru/index.php?module=subje

3apOJAbIIIICBBIX
JINCTKOB

cts func=viewpage pageid=133
http://learnbiology.narod.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

Pocr u pasButue
KUBOTHBIX.
JlaGopaTopHas pabora

https://resh.edu.ru/

71 «BrIsgBeHnE 0.5 http://www.mec.tgl.ru/index.php?module=subje
MPU3HAKOB CXOJICTBA ' cts func=viewpage pageid=133
3apobIIIeH http://learnbiology.narod.ru/
ITIO3BOHOYHBIX
KHUBOTHBIX»
PazmBoxxenue u
pa3sBUTHE PACTECHUM. https://resh.edu.ru/
7 JIaboparopHast pabota 05 http://www.mec.tgl.ru/index.php?module=subje
«CTpoeHue opraHoB ' cts func=viewpage pageid=133
Pa3MHOYEHHS BBICIITNX http://learnbiology.narod.ru/
pacTeHuin»
" https://resh.edu.ru/
CTOpHS CTaHOBJICHUS . .
http://www.mec.tgl.ru/index.php?module=subje
73 Y pa3BUTHS T€HETUKHU 0 ; ;
cts func=viewpage pageid=133
KaK HayKH http://learnbiology.narod.ru/
OCHOBHBIE TIOHATHUA U
CHUMBOIJILI T€HETHKH. https://resh.edu.ru/
74 JlabopaTopHas pabota 0.5 http://www.mec.tgl.ru/index.php?module=subje
«Ipo3oduna xak ' cts func=viewpage pageid=133
00BEKT TeHEeTHUECKUX http://learnbiology.narod.ru/
HCCIIEJOBaHUI»
3 https://resh.edu.ru/
AKOHOMEPHOCTHU . .
75 . 05 http://www.mec.tgl.ru/index.php?module=subje
a ' cts func=viewpage pageid=133
MIPU3HAKOB.

http://learnbiology.narod.ru/



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

Mounorubpumanoe

CKpelIMBaHUE.
[IpakTrueckas pabota
"U3yuenue
pe3yIbTaTOB
MOHOTHOPHUIHOTO
CKpCIIUBAHUA Y
npo3o¢uis"

[uronornueckue https://resh.edu.ru/

76 OCHOBBI 0 0 http://wwvx_/.mec.tql.ru/in_dex.php?module=subie
MOHOTHOPHIHOTO cts func=viewpage pageid=133
CKPCINBAHHUS http://learnbiology.narod.ru/
Ananusupyrouiee https://resh.edu.ru/

77 CKpEILLUBaHUE. 0 0 http://WWV\_/.mec.th.ru/in_dex.php?module:subie
Hemonnoe cts func=viewpage pageid=133
JTOMHHHUPOBAHHE http://learnbiology.narod.ru/

JurnbpuiHoe
CKpElIMBaHUE.
IIpakTuyeckas pabora https://resh.edu.ru/

78 «3yuenue 0 05 http://wwvx_/.mec.tql.ru/ierex.php?moduIezsubie
pe3yJIbTaToOB ' cts func=viewpage pageid=133
JUTUOPHTHOTO http://learnbiology.narod.ru/

CKpEUIUBaHUS Y
Ip030(UITBD»
[uTomornyeckne https://resh.edu.ru/
79 OCHOBBI JJUTHOPHTHOTO 05 0 http://www.mec.tgl.ru/index.php?module=subje

CKpCIINBaHUA

cts func=viewpage pageid=133



https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

http://learnbiology.narod.ru/

https://resh.edu.ru/

CuerieHHOE . .
t http://www.mec.tgl.ru/index.php?module=subje
80 HacJIeIOBaHUE . .
cts func=viewpage pageid=133
TIpU3HAKOB http://learnbiology.narod.ru/
https://resh.edu.ru/
81 XpOMOCOMHasI TEOpUsI http://www.mec.tgl.ru/index.php?module=subje
HACJIEICTBEHHOCTU cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje
82 I'eneTuka moma . .
cts func=viewpage pageid=133
http://learnbiology.narod.ru/
https://resh.edu.ru/
83 T'enorun kak http://www.mec.tgl.ru/index.php?module=subje
IeJIOCTHas cucTeMa cts func=viewpage pageid=133
http://learnbiology.narod.ru/
T'ereTnueckuit https://resh.edu.ru/
84 KOHTPOJIb pa3BUTHUSA http://www.mec.tgl.ru/index.php?module=subje
pacTeHui, ’KUBOTHBIX cts func=viewpage pageid=133
1 YeJoBeKa http://learnbiology.narod.ru/
https://resh.edu.ru/
MN3meHunBOCTD . .
http://www.mec.tgl.ru/index.php?module=subje
85 MPU3HAKOB. Busl . L
cts func=viewpage pageid=133
MSMEHYHBOCTH http://learnbiology.narod.ru/
Mo rKatmonHas https://resh.edu.ru/
86 a . http://www.mec.tgl.ru/index.php?module=subje
HN3MECHYNBOCTH

cts func=viewpage pageid=133



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/

http://learnbiology.narod.ru/

BapuauuoHHsslii psaa u

BapualiiOHHasA KpHuBasi.

JlaGopaTopHas pabora

«Hccnenosanue
3AKOHOMEPHOCTCH https://resh.edu.ru/
87 MO HKAHOHHOG 05 http://www.mec.tgl.ru/index.php?module=subje
A 1 ' cts func=viewpage pageid=133
MSMCHYHMBOCTH. http://learnbiology.narod.ru/
ITocTpoenne
BAapUALIMOHHOTO psija
Y BapHallMOHHOU
KPUBOI»
T'enoTunnueckas https://resh.edu.ru/
88 U3MEHYHUBOCTD. 0 http://www.mec.tgl.ru/index.php?module=subje
KoMmOuHaruBHas cts func=viewpage pageid=133
W3MEHUYHMBOCTD http://learnbiology.narod.ru/
MyranuonHnas
N3MCHYNBOCTD.
I https://resh.edu.ru/
pakTudeckas paborta ] . I
89 «MvTar 05 http://www.mec.tgl.ru/index.php?module=subje
yratay ' cts func=viewpage pageid=133
Aposousl (Ha http://learnbiology.narod.ru/
TOTOBBIX
MUKpOTpenaparax)»
3aKOHOMEPHOCTHU https://resh.edu.ru/
90 MYTalMOHHOT'O 0 http://www.mec.tgl.ru/index.php?module=subje
rporecca. cts func=viewpage pageid=133

ONUreHeTnKa u

http://learnbiology.narod.ru/



http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/
https://resh.edu.ru/
http://learnbiology.narod.ru/

OIIMI'CHOMMHKA

['eHerrKka desoBeka.
[TpakTuyeckas pabora

https://resh.edu.ru/
http://www.mec.tgl.ru/index.php?module=subje

91 ; ;
«CocraBienue u 0.5 cts func=viewpage pageid=133
aHaJu3 pOJOCIOBHOMN» http://learnbiology.narod.ru/
MeTo1b! https://resh.edu.ru/
92 . 0 http://www.mec.tgl.ru/index.php?module=subje
MEMHTHIHCKOU cts func=viewpage pageid=133
TCHCTHKH http://learnbiology.narod.ru/
3HayeHue
MEIUIIUHCKOU
FCHETHKI B https://resh.edu.ru/
93 0 http://www.mec.tgl.ru/index.php?module=subje
HPEAOTBPATICHIHI 1 cts func=viewpage pageid=133
JICHCHIH http://learnbiology.narod.ru/
TE€HETHUYECKUX
3a00JI€eBaHUI YET0OBEKA
OCHOBHBIE TTOHATHSA
CEJIEKIINN.
JlaGopatopuas paGota https://resh.edu.ru/
94 M3VICHIE CODTOR 05 http://www.mec.tgl.ru/index.php?module=subje
i p . ' cts func=viewpage pageid=133
KYJILTYPHBIX PACTCHIH http://learnbiology.narod.ru/
Y TIOPOJ] IOMAILTHUX
KUBOTHBIX»
Mertompr https://resh.edu.ru/
95 CEJIEKIIMOHHOMN 05 http://www.mec.tgl.ru/index.php?module=subje
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11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBOJIOIMOHHAL
teopus Y. JlapruHa

JBrKy1ne cuiibl
3BOJIIOIIUH BUIOB IO
Y. {apBuny

boprba 3a
CYILIECTBOBAaHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

dopMHpOBaHHE
CHHTETHUYECKOHU
TEOPHUHU IBOJIIOLUU

DTanel
ABOJIIOIIHOHHOTO
mpolecca:
MUKPOIBOITIOIHS U
MaKpOIBOIIOIHUS

[omysauus —
JJIEMEHTAapHAas
€MHULIA HBOJIIOLUU




3aK0H T€HETUYECKOTO
paBHOBecus Jx.
Xapau, B. BaiinOepra.
JlaGopaTtopHnas pabota
«Bp1sBICHUE
U3MEHYUBOCTH Y
oco0eit 0THOTO BHIa»

0.5

DJleMeHTapHbIe
(bakTOpbI BOTIOIUU

OddexT ocHOBaTEIS.
OddexT OyTHUIIOYHOTO
TOPJIBIIIKA

10

Murpauuu. M3onsauun
MO YJISALIAN:
reorpaduueckas,
OHoJIoruyecKast

11

EcTecTBenHsbIi 0TOOD
— HaNpPaBJSIIOIIUN
(daxTop 3BONIIOLIUU

12

[TonoBoit oT6Op

13

[TpucnocobiaeHHOCTD
OpPraHU3MOB KaK
pe3yibTaT
MUKPOIBOJFOIHH.
JlaGopaTtopHnast pabota
«M3yuenune

0.5




apoMop(}030B u
WA0AJANTALIN Y
pacTeHuil u
YKUBOTHBIX)

14

ITpumepsl
npuUcnocoOIeHui y
OpPraHU3MOB:
MOpP(OJIOTHYECKHE,
bu3noIOrNUecKue,
OHMOXHMUYECKHE,
MOBEJICHYCCKUE.
JlaGopaTtopHnast pabota
«[Ipucnocobenus
OpPraHU3MOB H UX
OTHOCHUTEJIbHAS
1E1eCO00Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu n
CTPYKTYpa.
JlaGoparopHas paboTa
«CpaBHEeHHE BUOB IO
MOpP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buza

17

BunoobpaszoBanue kak
pe3yibTaT
MHUKPOIBOJTFOITUT

18

CBa3p




MHKPO3BOJIIOLINH U
SIIMACMHUOJIOTNHU

19

Maxkpo3BOIIOLHS.
ITaneoHTOIOTrMUECKHE
MCETOAbI I/I3yTICHI/I$I
3BOJIFOIINHU

20

buoreorpapuueckue
MCTOJbI U3YUYCHUS
IBOJTIOLIUH

21

OMOpHOIIOTHYECKHE U
CpPaBHHUTCIIBHO-
MOpP(OTIOTHIECKHUE
MCTObI U3YUYCHUS
ABOITIOIHU

22

MonexynspHo-
TeHETUUECKHE,
OMOXHUMHUYECKHE U
MaTeMaTUIeCKHE
METO/1bl U3YUEHUS
SBOJIIOIIUHU

23

OO01ue
3aKOHOMEPHOCTH
SBOJIFOLAU

24

AgnantuBHas
paauarusi.
HepaBHomepHOCTh




TCMIIOB 3BOJIOIIUH

25

HayuHble rumnore3bt
MIPOUCXOXKICHHUS
JKA3HU HA 3emiie

26

Jonayunsie
MIPEJICTaBICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘IeCKOﬁ
3BOJIFOIINH

28

I'unmoressl
3apOXKICHUS KU3HU

29

UcTopus 3eminn u
METO/BI €€ U3YYCHUS.
JlaGoparopHas paboTa
«3ydenue u
ONMCAHNE
MCKOMAaeMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY

0.5

30

HauanpHble 3Tarnsl
OPraHUYeCKOu
3BOJIIOLNH

31

OBOIIOLUS DYKAPUOT

32

OCHOBHBIE dTaNbl
3BOJIIOIUHA
PacCTUTENBHOTO MUPA.

0.5




[IpakTuyeckas pabora
«M3yuenue
0COOEHHOCTEM
CTPOCHHS PACTECHUI
Pa3HBIX OTIEIOBY

33

OCHOBHBIE dTAIIBI
3BOJIFOLIUY JKUBOTHOTO
MHpa

34

DBOIIOLHNS KUBOTHBIX.

[TpakTuyeckas pabora
«3yuenne
0COOCHHOCTEM
CTPOCHUS
MIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3Butue xu3Hu Ha
3emJie 1o 3paM U
nepuojam

36

MaccoBsie
BBIMUPaHUS —
DKOJIOTUUECKHE
KPHU3HUCHI IPOLLIOTO

37

CoBpeMeHHbIN
DKOJIOTUUECKHU I
KpHU3HC, €TO
0COOEHHOCTHU




38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO
TPOIILIIOTO

39

OCHOBHEBIE
CUCTEMATHUYECKUE
IpYIIBLl OPraHu3MOB

40

AHTpOmosnorus —
HayKa O 4eJIOBEKe

41

Pa3zButue
MpeJCTaBICHUN O
MPOUCXOKICHUN
JeIoBeKa

42

Mecto uenoBeka B
CUCTEME
OpPTaHHYECKOTO MUPA.
JlaGopaTtopHnast pabota
«M3y4yenue
0COOEHHOCTEH
CTPOEHHUS CKeleTa
YeN0BEeKa, CBSI3aHHBIX
C TIPSAMOXOXKICHUEM»

0.5

43

JIBHKyIIME CHIIBI
aHTPOIIOreHe3a

44

CooTHo1IEeHNE
OMOJIOTUYECKUX U
COLIMAJIBHBIX




¢daxTopoB B
aHTPOIIOTCHE3e

45

OCHOBHBIE CTaaNU
AHTPOIOTeHe3a

46

[Taneorenernka u
[1aJeOr€HOMUKA

47

OBOJIIONHUS
COBPEMEHHOTO
yeJIOBEKa

48

YenoBedeckue pachl.
[TpakTuueckas padora
«3yuenne
9KOJOTHYECKUX
ajanTanui 4eJIOBEKa)

0.5

49

MexIucuIMHapHbIe
METOBI
AHTPOIIOJIOTUU

50

3apoxaeHue u
pa3BUTHE IKOJIOTUU

51

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yyenune MeTo10B
JKOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

52

3HaueHue
SKOJIOTHUECKUX




3HaHUH I YeIOBEKA

53

DKOJIOTHYECKUE
baxTops

54

AbuoTnueckue
daktopsl. CBeT Kak
9KOJIOTHYSCKHI
dakTop.
JlaGopaTtopHnast pabota
«BrIsgBICHNE
MPUCTIOCOOICHUI
OpraHU3MOB K
BIIMSIHHIO CBETa»

0.5

55

Abuotnueckue
(bakTopsI.
Temmeparypa Kak
JKOJIOTUYECKUN
daxTop.
JlaGoparopHas paboTa
«BpIsBIEHUE
MPUCTIOCOOICHU I
OpraHU3MOB K
BIIUSTHUIO
TEMIEPATYPHI»

0.5

56

AOuornueckue
daktopsl. BraxxHocTts
KaK DKOJIOTUYECKUN

daxTop.

0.5




JlaGopaTtopHnast pabora
«AHAaTOMHUYECKHE
0COOEHHOCTH
pacTeHUH U3 pa3HBIX
MECT OOUTaHUI»

57

Cpenpl oouTanus
OpPraHu3MOB

58

buonorunueckue
PUTMBI

59

Kuznennsie popmbl
OpraHU3MOB

60

buotnueckue
(bakTopsI

61

3HaueHHuE
OHMOTHYECKUX
B3aUMOJICUCTBUI I
CyILIECTBOBaHUS
OpPTaHU3MOB B CpeJie
oOHuTaHus

62

DJKOJIOTHYECKHE
XapaKTEPUCTUKU
MO YJISIIUA

63

OCHOBHBIE
[MOKAa3aTeNIn
TOTTYJISIIINH:
YHUCJIICHHOCTD,




IUIOTHOCTD,
BO3pacTHas U MOJ0Bast

CTPYKTYpa

64

OcHOBHBIE
[IOKa3aTeln
HOHy.TI}II_II/II/I:
POXKIAaEMOCTb,
IPHUPOCT, TEMII POCTA,
CMEPTHOCTb,
MUTpAIIN

65

DKoJoruuecKas
CTPYKTYypa HOIMYJISIHUH

66

JlvHaMuKa nomymisinuu
U €€ peryisnus

67

Kpussle pocra
YUCJIIEHHOCTH
nonyisaunn. Kpussle
BBDKUBAHUS

68

DKoJjoruyeckasi HUIIa
Buaa. Jlaboparopnas
pabora
«[Ipucnocobnenus
CEeMsIH paCTEeHUN K
pacceneHuIo»

0.5

69

Bunpg xak cucreMa
MOIYJISIUANA




70

3aKOHOMEPHOCTH
INOBCACHUA 1
MUTPAL KUBOTHBIX

71

Coo01ecTBo
OpPraHu3MOB —
OHOLIEHO3

72

DKocucreMa Kak
OTKpBITas CHCTEMA

73

KpyroBopor BeriecTs
Y TIOTOK PHEPTHUH B
IKOCHCTEME

74

OCHOBHEBIE
[oKa3areiu
HKOCUCTEMBI

75

DJKOJIOTHYECKHE
MTUPAMU/IBI

76

N3menenus
€c0o001IECTB —
CYKIIECCHH

77

IIpuponusie
9KOCUCTEMBI.
DKocHCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpPEN U OKEAHOB

78

[Ipuponuseie
9KOCUCTEMBI.




DKOCUCTEMBI TYHP,
JIECOB, CTEIICH,
MyCTBIHb

79

AHTpPOIIOT€HHBIE
9KOCUCTEMBI

80

Ypb6osKOCHCTEMBI.
[TpakTuyeckas pabora
«M3yuenue u
OTHCaHMe
ypOOIKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(dopMupoBaHus
OCHOBHBIX
B3aWMO/JICUCTBUI
OpPTaHU3MOB B
HKOCHCTEMAX

82

MexaHU3MBI
BO3CHUCTBUSI
3arps3HEHUN pa3HbIX
THUIIOB Ha
CcyOOpraHu3MeHHOM,
OpPTraHU3MEHHOM,
MOMYJISIIIMOHHOM U
YKOCUCTEMHOM
YPOBHSIX

83

Buocdepa —
oOuienyiaHeTapHas




o0oouka 3emMitu

84

VYuenue B. .
Bepnanckoro o
ounochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ounocdepsr

86

Kpyrosopotsl
BEIIECTB U
OMOreOXUMHUYECKHE
IIUKJIBI

87

30HANBHOCTh
o6uochepsl. OCHOBHBIE
OHOMBI CcyIIn

88

YcTonunBOCTh
6uochepsl

89

DKOJIOTUUYECKUE
KPHU3UCHI U UX
NPUYHHBI

90

Bo3zneiictue
4eJJ0BeKa Ha

ouochepy

91

AHTpPOIIOTEHHOE
BO3JICHCTBHUE HA
pPaCTUTENIbHBIN 1
JKUBOTHBIN MUD




92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOMYUBOIO
pa3BUTHSA
YEJI0BEYECTBA U
MIPUPOBI

94

Pammmonansnoe
MPUPOJIOTIONH30BAHUE
U COXPaHCHHUE
OHMOJIOTHYECKOTO
pazHooOpasus 3emiu

95

O0001enue Mo TeEME
«MuKpo3BOJIFOLIUS U
€€ pe3yapTaThl»

96

O00011eHME 110 TEME
«MakposBoJronus u
€€ pe3yapTaThl»

97

O00011eHME 110 TEME
«Ipoucxoxaenue n
pa3BUTHE KU3HU Ha
3eme»

98

O00011eHME 10 TEME
«ITpoucxoxaenne
geJoBeKa —
AHTPOTIOTEHE3)

99

O00011EeHME 10 TEME




«IKOJIOTUS — HAyKa O
B3aUMOOTHOUIICHUAX
OpPTaHU3MOBY

100

O00011IEHNE 110 TEME
«OpraHusMsl U cpena
oOuTaHug»

101

O00011IEHIE IO TEME
«IKOJIOTHS BUIOB U
TIOIYJISIA

102

O060011IeHNE IO TEME
«buocpepa —
riao0abpHas
KOCHCTEMAaY

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

http://www.mec.tgl.ru/index.php?module=subjects func=viewpage
pageid=133

http://learnbiology.narod.ru/



