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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS HITKOJIBI.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3y4yaeMble Ha YyriayOJIE€HHOM ypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
W 3aJjayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3fernaM ¢ TemaM, paclpelielieHue 0 KiaccaMm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYCHHEM OMOJIOTHU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, PEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karolleld mMpupoaHoi cpeae. B mporpaMmmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHIO COJIEpPKaHUS
OMOIOrMYECcKOTro 00pa30BaHMsI Ha YPOBHE CPEAHETO 00IIEero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopa3zoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC M OPUCHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIHEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKME 3HAHHUS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce uydarorcs
OCHOBBI MOJICKYJIIPHOM M KJICTOYHOW OHOJIOTHH, AMOPHOJIOTHHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbuzunonorun yenoreka. B 11 kiacce u3y4arorcsi 3BOTIONMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHUe 0 buocdepe.

VYuebnniii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMYJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJOTHYECKUX MTPOOIIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPHUOOPETCHHE YMCHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K ONMpeAeNnEéHHOM o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTOOOpa3uh U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatropud W B mOpupoae (HaOmroJAeHWe, U3MEpeHHe, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BaThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTHK WHGEKITMOHHBIX 3a00JIeBaHUM, TIpaBuia MOBEACHUS B TPHUPOJAC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAyYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peuieHusi OMOJIOTMYECKUX 3a/lay, MOJAEIMPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETHYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IC; MHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B pallOHaIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jojaed  (cobmomeHuss wMep npoduiakTuku — 3a00JIeBaHUH,
oOecrnieueHre O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/JaHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolMMHUCA
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoneMy Tpo(ecCHOHaTbHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero ooOmero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKU €ro COJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCITOBHM.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckne HAyKM W HM3yYaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJOorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuii, WM. I1. 11aBnos, 1. . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubl U cxembl: «CBSI3b OMOJIOTUM C APYTrUMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonenoTuyeckuit), OuocdepHniii. Ilporecchl, TPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUsA PE3YyIbTAaTOB JKcnepuMeHTa. [loHsAtue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuet u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEeMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIDPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MMKPOIIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makposprudeckue cBsisu B Mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabavIa XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BOJbl», «BelectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMHUYECKasl MOCYAa U 000PYyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBINA aKTHUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[urtonna3ma. [{uto3one. [lutockener. [[Brxenne nuroriazMel. Opranouibl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OeiakoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbsHbIX KieTok. Kierounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIIMM MHUTOXOHIpuM u mactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOIINX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrcymounvle Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoILIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi paszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3audHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{uknmnueckne peaknuu. OKUCTUTEIBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW wHGopManuu. [ eHeTnuecKuii
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbelii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHbie (OpPMBI KU3HU U 00JMraTHbIe Mmapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus YeI0BEKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunre3 JJHK — permumkanwma. Ilpuanuner pervmkanvm JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbIl  HAOOpel  XpoMocoM. ['oMonormunslie xpomocombl. I[lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bronornyeckoe 3Ha4eHrue MUTO3A.

Perynsiuss MUTOTUYECKOTO ILMKJIA KIETKU. [Iporpammupyemas KiaeTodHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pab6ota «HaGmoieHrie MUTO3a B KJIETKAaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oc0OEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npoTUCThl. KoJIOHHANIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIbI paCTUTENIBHBIX TKaHEW: 00Opa3zoBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIlleyHasi, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE IUIIEeBapeHue. lIuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHemns
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsus npixanus. JprxareiabHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )KkMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M YenoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oosne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHU.

PazpgpaxuMocTs ©  perymauMs |y  OpraHu3moB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['yMopasibHast peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHbIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucteMbl  OpPraHoB TO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TKaHW >KMBOTHBIX», «CKEJIET YeI0BEKAY,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIlieuHasi ~ CUCTEMay,
«BblgenurenbHas cUCTEMay, «IDHIAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«mmynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTEHUID,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue mnaHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXKHMX, UBbIE AK3EMIUIAPbl KOMHATHBIX PAcTEHUMU, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JIEMOHCTPAIUK OMBITOB IO U3MEPEHUIO KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccunrosep. buomorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJE. THUIbl pOCTa >KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodut. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIAIud OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3sMHO)eHue AP, «Menosy, «XpoMocoMbDy, «I'amerorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PACTECHUIN», «KU3HEHHBIN UK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OcHOBHbIE ~ METOABl  TEHETUKHU:  THOPUNIOTIOTUYECKUM,  LHUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS».

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomuHupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbI MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CHETJIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (YyHKIIHI.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWdyeckue acmeKThl KOHTPOJS |
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Meunnens», «AHanu3upymoniee ckpemuBanue», «HemomHoe TOMUHHpPOBAHHUEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yapTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh NpHU3HAKOB. KaueCcTBEHHbIE W KOJIMYECTBEHHBIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa Moau(HKaIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMud. SnepHble W
HUTOIIa3MaTuYeckrue Mytanuu. CoMaTUYeCKUE W TMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX (OAaKmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoqHas mporpamMma HCCIEAOBaHHS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C TOMOUIBIO
[11I1P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCkoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpYsKarolen cpennl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
Mopoja, TaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHON M3MEHUYUBOCTH
H. 1. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHOMN pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OILIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranusMoB. Mcmosib30BaHHE TEHOMHOTO pPEAAKTUPOBAHUS W METOJIOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHnust iCXoAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHYUBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJieMEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. Vcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJIEpP KIIETOK.



Texnonozuu 0300po6nenus, KyabmueUpo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «Jlectauna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (opM KamycThD», «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIBI) 3BOJIOUUHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsus. llposenenue a¢gpgpexma opetigha 2erno8 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobsIeHn y OpraHu3MoB: MOp(hOoIorunyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsmus — kioueBo ¢aktop BujpoodOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Poib 3BOMIOIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METOI0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmupt u cxembl: «MyTalMoHHass H3MEHUYMBOCTHY, «llomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«["eorpaduueckas U301Us TUCTBEHHUIIB CHOMPCKOH U IMCTBEHHUIIBI AayPCKOD»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema IeicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaromas oOKpacka XKUBOTHBIX», «DPHU3HOIOTHYECKHE
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«KoJIoTHYeCKOe BUA000pa3oBaHUE BUAOB CHHUILY, «[lomumimouasl pacteHHiD»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHHH OJM3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMUHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopnassi pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoTIOLMS U €€ pe3yJibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOIE€HE3a U IOSBICHUSA
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTCHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 5SMOPUOHAIBHOIO Ppa3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmus. JloHayuHble peICTaBICHUs O 3apPOKIEHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas JBOJIONUSA. AOHUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MoHoMepoB. Koareparnast runote3a A. M. Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. PubGozumbl (T. Yek) u runoreza «mvupa PHK» V. T'unbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHuyeCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas IKaja: 30HbI, 3pbl, IEPUOJBI, OXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaTonuTsl. [IpokaprOTHl U 3YKapHUOTHI.



[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emMie MO 3paM U IEpUOAaM: apXel, MPOTEPO30il,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. IIpuunuel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuel u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHMYecKoi 3BONMIOLUNY, «CxeMa 00pa3oBaHMs dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUID, «CXxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «[Ipecmbikarommecs,
«Itnuey, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKON 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuTHE XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuy PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BJIQXKHBIE MTPENaparThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpwu 1o nzydenno abMOreHHOro CUHTE3a OPraHUYECKUX COSTUHEHHUH B IEPBUYHON
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTInYus 4elloBeKa OT )KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME ueroBeK0OOpas3HbIE 00€3bsSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NMpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reiiienbOepreckuil — o0l npeiok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYXKAlOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIENO0BAaHUSA MPUPOJABI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOoJIbl aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbsubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dKojioruu B Tpyaax A. ['ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKPYXAaIOIIEH CPeIbl: TOKAIhHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUSA

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibpHas poJib CBETA.
DoTONEPUOIU3M.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knmaccudukanusi pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
rNIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 0OuTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue pakTopsl. Buapl OMOTHYECKUX B3aUMOACHCTBHIN: KOHKYPEHIINS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACUCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOro Jiecay, «llemu muranusy,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus JaHHBIX IPYMI, KOJUIEKIUHU >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJIECUCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MONMyJSUU U €€ peryisiuus. bUOTHYeCKMid MOTEHIMaN IMOMYJISLHH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSALIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoMornueckoil Huie Buaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUPaMHJIBI
nonyysiun», «CKOpOCTh  3ac€l€HUsl IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca v mpoAyKIus. DKOJIOTHUECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTpPOIOTEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
ME3K]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISLIMA U SIKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToIoIoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

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

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IPyIIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BEIIECTB B 3KocUCcTeMe, «Llenn
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WJIM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000ji0uka 3eMIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdepnl. OcoOeHHOCTH Ouochephl Kak
rI100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENHU, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPhS. KitmMmar, pacTUTENbHBIN U )KUBOTHBII
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«Kpyroopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay», «Takra», «Cmemanneii aec», «LLInpokoancTBEHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpUYMHBL. BozmencrBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO M UBOTHOTO MHpa. OCHOBHbBIE NPUHLHUIIBI OXPaHbl MPUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA WU IMPUPOJBI.
PaunonanbHOE ~ MPUPOJIONOJIB30BAHME M COXpPaHEHHE  OMOJOTHYECKOIO
pasHooOpasust 3emuyd. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBbl
IKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvObL ¢  OUONOBPENHCOCHUAMLU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMu

Tabmu1s! u cxembl: «3arpsizHeHue aTMochepr», «3arpsa3HeHne TuAPoCcHEpb,
«3arpsizHeHue nouBbly, «[lapHuKoBeIl 3ddexT», «Oco00 oXpaHsieMble TPUPOIHbIE
TEPPUTOPHUMNY, «MOJEIN YyIIPaBIIEMOTIO MUPaY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHME O0YYaIOIIMMUCS POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocoboHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIIECIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OMBITA JIEITEIBHOCTH B MPOLECCE PEATU3ALNU OCHOBHBIX HAIIPaBJICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOW TBOPYECKOH JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIESITEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYECHUS OWOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnmyeckoro BocnuTaHus, GPOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjspHas (Qu3uveckas AaKTUBHOCTH), OEpPEkKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHUJOB,
aKOocucTeM, orochepsr);

aAKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIM4HUE PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAMU U TIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHJIM3AINU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUM B LEJIX
MOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOro mnpeaMera «bHOJOTHs»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBICHUE, MPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopMupoBaHue PYHKIIMOHAIBHOW ITPaMOTHOCTH U COIMATIbHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0TUU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJbHbIC Yy4ueOHBIC JICHCTBUS,
PEryJIATHUBHBIC YHUBEpPCAIbHBIC yUeOHBIC EHCTBUS, COBMECTHAS JACATCIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPAMMBI CpPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUKA, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATCTLHOCTH, 3ajaBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEUMIT Pa3HOTO POJA, BBIIBICHHBIX B PA3IUYHBIX HH(YOPMAIIMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKHU TIOCIIEICTBUN ACSTENbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX pPeaJIbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJIb30BaTh pa3iMuHble BUABI JCSATENBHOCTH IO IOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YIEOHBIX M COITMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7aydl B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh IEJICHAIIPABICHHBII TMOUCK MEepeHoca CPEeACTB M CIOco00B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC TOIXOIbI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMynTUpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPHU TMOUCKE U
otOope Omosornueckor MHGOpPMAIUU, HEOOXOIUMOM JIJIsl BBITOTHEHHUS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJbl, aOOpeBUATypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IO3HMIMHI JIPYTUX YYaCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJEWUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C Y4&€TOM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE cedsl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecIedYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOIOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJIEHHUS, PACUIEIUICHUS, YUCTOThl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: OOMEHA BEIIECTB (METAa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]1a4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAO0BaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyIHpys Lelb HCCIEIOBAaHUS, aHaJU3UPOBATH MOIYUYEHHBIE
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusx;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUU U MEAUIIMHBI (KJIOHUPOBaHKE, UCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILEBOM MPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npobjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOIPOCOB PAMOHATIBHOTO
IPUPOJIOTIONB30BAHUS, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TIPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENEeHUs] W TOHMMAaHUWE CYIIHOCTM OCHOBOIIOJIATAIOIMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKU: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHMs, YepeIOBaHUs HApPaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHM CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBIISATH  OTJIMYUTENbHBIE  TMPU3HAKKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIs J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BHISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH J1a00OpaTOpHbIE M MPaKTHUYECKHE pPabOoThI, COOIIOAAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIbI;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUH KU3HHU, YEJIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQeCcCHOHATHHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

g B~ W N

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

buonorus xak Hayka

JKuBble crucTeMbl M HX HU3y4YECHUE
buonorus knetku

XuMHUECKasi OpraHu3anus KIeTKH
Crpoenrnie u GyHKINHU KICTKU

OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B
KIIETKE

Hacnencrennas ungopmanus u
peanmuzanus €€ B KIIETKE

JKv3HEHHBIN UMK KIIETKN
CtpoeHue u QyHKIIMHM OpraHu3MOB
Pa3MHOX€EHME U pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU OPTaHNU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneruka yenoBeka

Cenekiusi OpraHu3MOB

BrorexHoI0oTHs 1 CUHTETHYECKA OMOJIOTHS

PesepBHOE Bpems

KoanyecTBo 4acos

Bcero

10

R A M WO O

KoHTpoJibHBI
e padoThl

IIpakTH4eckn
e padoThbl

0.5

0.5
1.5

1.5

0.5

0.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusl  IIpakruuecku
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThI
pecypchl
1 3apoXkKACHUE U Pa3BUTUE IBOIFOLMOHHBIX 1
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 20 2
3 Makpo3BoIrOLIHs U €€ pe3yJIbTaThbl 12
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 24 15
3emie '
5 [IpoucxoxaeHue yenoBeKka — aHTPOIOTEHES 19 3

DKOJIOTHsl — HayKa O B3aMMOOTHOILIEHUSIX
6 OpPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 4 1
C OKpY2Karolleu cpeaou

Opranu3Msl U cpesia 0OUTaHMs 13 3,5
DKOJIOTHS BUJIOB U TOMYJISAIIUN 12 5

9 DKos0rus coodIecTB. DKOJIOTHYECKHE 14 1
CHCTEMBI

10 buocdepa — rmodanpHas skocucrema 9

11 YenoBek U OKpysKarolas cpeaa 14

12 PesepBHOe Bpems 52

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 204 0 17






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne T undgposbie
eMa ypoka KoHTpoJIbHBI IIpakTnueckn
o0pa3oBaTe/IbHbI

n/n Bcero
e padoThl e padoThblI
e pecypchl
buonorus kak KOMIIJIEKCHas HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBble cucTeMBl M BX CBOMCTBA
YPOBHeBaH opraHu3any )XKUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUEHUS KIETKU.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON

6uonorun. [Ipaktuyeckas padora «M3yuenue

METO/I0B KJIETOUYHOW OHOJIOTUN

(xpomatorpadusi, saexTpodopes,

TuddepeHaIbHOe HEeHTpU(yTrupoBaHue,

ITLIP)»

XHUMHUYECKUH COCTAB KIIETKH 1

MuHepanbHbIe BEIECTBA KIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BelecTBa KIeTKH — OEJIKH.
JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»
CaoiicTBa, ki1accuduxanys u GyHKuuu
0enKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

Oprannueckue BeniecTBa KJIETKH —
YIJIEBO/IbI

Oprannueckue BenlecTBa KIETKH — JIUIHUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)

Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)
CexBennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKHU

MeTob1 CTPYKTYpHOI Onosioruu

Tunel knetok. [Ipokapuorndeckas kierka

CrtpoeHne 3yKapuOTUUYECKOM KIIETKH.
[IpakTuyeckas padora «/3ydyeHue cBOiCTB
KJIETOYHOU MEMOpPaHbI»

IToBepXHOCTHBIN anmapar KJIEeTKH

OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpakTuueckas padota «M3yueHne TBUKEHUS
[IATOTUIa3MbI B PACTUTEIBHBIX KIETKAX

[TomyaBTOHOMHBIE OPTAaHOUBI KJIETKH:
MUTOXOHJIPHH, TUTacTUBL. JlabopaTopHas
pabota «lcciemoBanue mia3Moim3a i
JIETUTa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HCMCM6paHHBIe OpTraHOUAbI KJIICTKH

Ctpoenue u GyHKIHMH s11pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

33

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopnas padora «3yuenue 1
CTPOCHUS KJIETOK Pa3IMUHBIX OPTaHU3MOB)

ACCUMMIISIIIAS U TUCCUMMIISIIIAS — JIBE

CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa

BemecTB. JlabopaTopHas pabora «3yuenue 1
KaTaJINTUYECKOM aKTUBHOCTH (DepMEHTOB (Ha

IIpUMepe aMHJIa3bl WK KaTala3bl)»

DepMEHTaTUBHBIN XapaKTep peaKkui

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabora «M3yuenue pepMeHTaTUBHOIO 1
pacuienaeHus NepoKcHuia BoJOpoa B

PACTUTENBHBIX U KUBOTHBIX KJIETKAX)»
benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI
ABTOTpOGHBII THII OOMEHa BEIIECTB

dotocuHTE3

Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB POTOCHHTE3A U 1
XEMOCHHTE3a)

AHaspoOHbIe Opranu3Msbl. Busbsl 6posxeHus.
JlaGopatopHas pabota «CpaBHEeHUE 1
IPOIECCOB OPOXKEHUS U JBIXAHUS

AspoOHBIE OpraHU3MBI. DTarbl

1
SHEPreTH4ecKoro ooMeHa
OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: pabora npotonHoit AT®- 1

CHHTAa3bl

Peakmun MaTpUIHOI'O CUHTE3a 1

0.5

0.5

0.5



34
35

36

37

38

39

40

41
42
43

44

45

46

47
48

Tpanckpunuus — Marpuunbiid cuaTe3 PHK
Tpancisiuus u e€ 3tansl

KoaunpoBanue amuHOKHCIOT. Pons pubocom
B Onocuurese OeKa

Opranuzanys reHoMa y Ipokapuor u
JYKapuoT

MounexysspHbple MEXaHU3MBbI DKCIIPECCUN
TE€HOB Y DYKapuoT

Bupycsr — BHeKsIeTOUHBIE POPMBI JKU3HU U
oOnuratHble napasutsl. [lpaktuyeckas
pabota «Co3anue MOJIesIu BUpyca»

BupycHsle 3a0051€BaHus YeIIOBEKa,
JKUBOTHBIX, PACTCHUHN

HanorexHoJioruy B OMOJOTHU K MEIULIMHE
JKu3HeHHBIN MK KIETKH
Matpununsiii cunres JJHK

Xpomocomsl. JIaboparopHast pabora
«M3ydyeHne XxpoMocoM Ha TOTOBBIX
MHKpOIpernaparax»

Jlenenve KJI€TKU — MHUTO3

Tumns! kieTok. KaproknHes 1 IUTOKUHES.
JlaGopatopHas pabota «HaOnronenue Mutosa
B KJIETKaX KOHYMKA KOpEITKa Jiyka (Ha
TFOTOBBIX MUKpOIIpenaparax)»

Perynsauus >KM3HEHHOTO ITMKJIA KJIETOK

Opranmu3M Kak eIuHOe 11eI0€

0.5

0.5

0.5



49

50

51

52
53
54

55

56

57

58

59

60
61
62
63

64

65
66

Tkanu pacrenuii. Jlaboparopuas pabora
«3yueHne TKaHel pacTEHUI»

TkaHu KUBOTHBIX U YEJIOBEKA.
JlabGopaTtopHast pabora «3yuenue Tkaneu
KUBOTHBIX)

Opransl. Cucremsl opranoB. JlaboparopHas
pabota «/3yueHue opraHoB LIBETKOBOT'O
pacTeHus

Onopa Tenna opraHu3MoB
JIBrKeHHEe OpraHn3MoB
ITuTanue opraHuzMoB

ITnTanne MO3BOHOYHBIX JKMBOTHBIX.
HI/IHIGBapI/ITeJIBHaﬂ CUCTEMA YCIOBCKA

I[BIXaHI/Ie OpraHnu3mMoB

I[I)I)(aHI/Ie IIO3BOHOYHBIX XUBOTHBIX U
YCJIOBCKaA

TpaHcnopT BelIecTB y OpraHu3MOB

KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKA

Brinenenue y opranu3smMoB

3amuTa y OpraHu3MOB

MMMyHHas cucTeMa 4enoBeKa
Pa3gpasxuMocCTh U peryisnus y OpraHu3sMoB

I'ymMopasibHast peryssanms U 3HI0KpUHHAS
CHUCTEMA KUBOTHBIX U YEJIOBEKA

DopMBbI pa3MHOKEHHSI OPTraHU3MOB

ITonoBoe pasMHOXKEHUE

e

0.5

0.5

0.5



67

68

69

70

71

72

73

74

75

76

Meiios

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

I/IH,I[I/IBI/I,Z[yaJ'II)HOG Pa3sBUTHUEC OPTraHU3MOB —
OHTOI'CHC3

33.KJ'IaI[Ka OpraHoB U TKaHEeH 13
3apOAbIIICBLIX JIMCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabora «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0IlBIIHeﬁ IIO3BOHOYHBIX XUBOTHBIX»

PazmHOXeHue U pa3BUTHE pACTEHUM.
JlabopaTtopHast pabota «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICILIUX PACTCHUI

I/ICTOpI/I}I CTAHOBJICHUA U Pa3BUTHA I'CHCTUKHU
KaK HayKHn

OCHOBHBIE ITOHSITUI U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast paborta «Jpo3zodruia kak
00BEKT TeHETUYECKUX UCCIIEIOBAaHUII

3aKOHOMEPHOCTHU HACJIEOBAHUS PH3HAKOB.
MonorudpuaHoe CKpelBaHue.
[TpakTuueckas pabota "U3yuyenue
pe3yIbTaTOB MOHOTHOPHUIHOTO CKPEIIIMBAHUS
y apo3o¢uisr"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKPEIBAHHS

0.5

0.5

0.5

0.5

0.5



77

78

79

80
81
82
83

84

85

86

87

88

89

AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe
JIOMUHUPOBaHUE

Jurubpuanoe ckpemuBanue. [Ipakruueckas
pabota «/3yueHue pe3ybTaToB
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30PUITBD)
[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUS

CuernieHHOE HaclieIoBaHUE MTPU3HAKOB
XpOMOCOMHas TEOPHS HACIECTBEHHOCTH
I'eneTuka mona

I'eHOTHI KaK 1I€IOCTHAS CHCTEMa
['eneTrueckuii KOHTPOJIb PA3BUTHUS
pacTeHu, )KUBOTHBIX U YEJIOBEKA
N3MeHUYHNBOCTH MPU3HAKOB. Buib
W3MEHYHUBOCTH

MonudukanoHHas I3MEHUYUBOCTh

BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBast. JlaboparopHas paboTa
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOU(PHUKATMTOHHON U3MEHUYMBOCTH.
[TocTpoeHne BaprallMOHHOTO psiAa U
BApUALIMOHHON KPUBOM»
I'eHOTHIIMYECKAs. U3MEHUNBOCTD.
KomOuHaTHBHas H3MEHUMBOCTh
MyrannonHnas n3MeHUnBOCTh. [IpakTnueckas
pabora «MyTtanuu y apo3oduiisl (Ha
TFOTOBBIX MUKpOIIpEnaparax)»

s

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

100
101

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
OnureHeTHKa U SMUIreHOMHUKa

['enetnka yenoseka. [Ipakruyeckas pabora
«CocTraBieHue U aHalIu3 poAOCIOBHOIN

MeToapl MEIUIIMHCKON T€HETUKHU

3HadcHUE MGHHHHHCKOﬁ I'CHCTUKU B
npeaoTBpaliCHUU U JICUCHUH I'CHCTUYCCKUX
3a00JIEBaHUH YEIOBEKA

OCHOBHBIE IOHATHUS CEJNEKIUHU.
JlaGopaTtopHas pabora «3yueHue copToB
KYJIbTYPHBIX PACTE€HUN U MOPOJ IOMAIIHUX
KUBOTHBIX)»

MeTo/bI CeNeKIIMOHHOM PaboThl.
JlabopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKLIUH PACTEHUI»

JlocTrkeHMs CeneKInn pacTeHUN 1
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
TEHETUUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u 0Tpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI
OcHOBHbIE HaNpaBIEHUS CHHTETUYECKOU
Oouosioruun

XpoMOCOMHasi M TeHHAsi HH)KEHEepus

Menunuackre OMOTEXHOIOT NI

0.5

0.5

0.5

0.5



102 PesepBHsiit ypok. [ToBTOpenue, 06001meHue,
cucTeMaru3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 0 135



11 KJIACC

Ne
n/n

10.

11.

Tema ypoka

Hcropus npencraBieHuid O pa3BUTHH KU3HU
Ha 3emiie

Cucrema oprannyeckoit npupozst K.JIunues

Pa3BuTHne 3BOTIOIMOHHBIXUACH.
OpomonnonHas teopus XK.-b. Jlamapka

[Ipennoceuiku BOZHUKHOBEHUS Teopuun Y.
JapBuHa

OpommonronHas teopust Y. Jlapsuna

VYyenue Y. JlapBuHa 00 HCKyCCTBEHHOM
otbope

JIBM>KyIIMe CuiIbl 3BOJIIOLIMY BUIOB 110 Y.
Hapsuny

Bopr6a 3a cymecTBoBaHue, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

VYyenne Y. JlapBuHa 00 €CTECTBEHHOM
otbope

(DOpMI/IpOBaHI/IC CHUHTETHYECKOM TCOpHUU
9BOJJOINH

O600mmenue 1o Teme «Teopust SBOTIOIHI

KoanyecTBo 4acos

Bcero

KoHTpoabHbI
e padoTsl

IpakTnyeckn
e padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJIbHbI
e pecypchbl



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

DTarbl H3BOIIOIMOHHOTO MPOoIecca:
MHUKPOIBOIIONNS U MAKPOIBOITIOIIUS
[Momynsimus — 3nMeMeHTapHas €AMHALIA
SBOJIIOLUU

3aKOH r€HeTUYECKOro paBHOBecHs JIK.
Xapnau, B. BaiinOepra. JlabopaTopHas
pabota «BpIsiBIeHHE U3MEHYMBOCTH Y
ocoOeit 0JTHOr0 BUIa»

DnemMeHTapHbIC (HaKTOPHI IBOJOINUN

Cay4aliHbie U3MEHECHHUS YaCTOT aJlIeIICH B
nonymsiiusx. Jpeiid reHoB kak paxtop
HBOJIIOIIH

Dddext ocnoBatensa. IhdexT OyTbUIOYHOTO
TOPJIBIIIKA

Murpauuu. 305U nomyIisiui:
reorpaduyeckas, OnosorudecKas

EcrecTBeHHbII 0TOOp — HampaBIAIOMIUN
(hakTOp HBOIOIUHU

®DopMBbI €CTECTBEHHOT0 0TOOpa

[TonoBoit oT60p

HpI/ICHOCO6HeHHOCTB OpraHu3MoOB KakK
PE3YIBbTAT MUKPOIBOJIFOITUH.

JIaGoparopHas pabota «3yuenue
apoMop(}o30B U UAMOAAANTALNN Y paCTeHUN
Y )KUBOTHBIX»

0.5



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

[Tpumepsl pUCTIOCOOICHUH Y OPraHU3MOB:
Mopdosoruueckue, Gru3noIorn4eckue,
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.

JlaboparopHas pabota «IIpucrnocoOnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco000pPa3HOCThY

Bun, ero kpurepuu u CTpyKTypa.

JlaboparopHast pabora «CpaBHEHHE BHIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

CrpykTypa BHza

BunoobpazoBanue kak pe3yabTaT
MUKPO3BOJIIOIIUU

CBs3b MHUKPOSBOJJOIOHUA U QIITUACMHUOJIOINH

O0001IeHrEe 3HaHUH 110 TEME
«MUKpPO3BOTOIHS

Makpo3Bosronus.

[TaneoHTONOrMYECKHE METO/IbI U3YUEHUS
3BOJIOLUN

buoreorpaduueckre METOIbI U3yUEHUS
3BOJIIOLIUA

OMOPHOJIOTHYECKUE METOIBI U3YICHUS
ABOJIIOLIMU

CpaBHI/ITCJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOABI
HU3YUCHUS SBOJIFOITNU



37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

MonekynsapHO-TEHETUYECKUE,
OMOXMMHYECKHE METOJIbI U3yUCHHS
HBOJIIOLIMU

MaremMaTHu4decKue MCTOABI U3YUYCHUA
9BOJJIOINH

[Tyt noctrkeHus: OUOIOrMYECKOTO
mporpecca.

OO6mIre 3aKOHOMEPHOCTH BOJIOLUU

AnantuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB DBOJIIOI[UHA

OBOJIIOLNA U MBI

O060061eHne o Teme «Makpo3BOTIOLUI»

HayuHble runmoressl NpOUCX0XKICHUS KU3HH
Ha 3emiie

I[OHayLIHI)Ie MPEACTABJICHUA O 3apOKACHUN
KHU3HHU

OcHOBHBIE 3TaIlbl HEOPraHNYECKON
HBOJIIOLIMH

I'unotessl 3apOKACHUSA KU3HU

I/ICTOpI/IH 3emim u METOJIBI €€ N3YyUCHUA.

JlabopaTtopHas paborta «M3yuenue u
OIMMCAHUEC NCKOITA€MBbIX OCTATKOB JPCBHUX
OpPTaHU3MOBY

HauanbHble Tamsl oprT: AHUYECKOI SBOIIOLNHI



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

OBOIIOLUS IYKapUOT

OCHOBHBIE 3TaIlbl ABOJIIOIMU PACTHUTEIILHOTO
MHpa.

[MpakTrueckas padota «3yuenne
0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OT/ICJIOBY

OCHOBHBIE JTAIIbI 3BOJIIOIIUHU )KUBOTHOT'O
Mupa

9BOJ’IIOI_II/IH KHNBOTHBIX.

[IpakTuueckas pabora «3ydyeHue
O0COOCHHOCTEH CTPOCHHUS MTO3BOHOYHBIX
KUBOTHBIX»

PasButne xn3Hu Ha 3emie 1o opaM U
nepuoaam

Nzyuenune ucropun 3emmnu. [laneontonorus
PazBuTue x)u3HU B KpUIITO30€

PazBuTHe Xu3HM B I1ajae030€

PazBuTie )XHU3HU B ME3030¢

Pa3zButHe Xn3HU B KaWHO30€

MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

CoBpeMeHHBIH 3KOJIOTUYECKHUI KPU3HC, €r0
0COOEHHOCTH



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

COBpeMeHHaSI CUCTCMA OPraHUYCCKOTO
IIponIoro

OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPraHHU3MOB

O0001IeHre 3HaHUH 110 TEME
«I[IpoucxoxaeHne u pa3BUTHE KU3HU HA
3emie»

AHTpONOJIOTHS — HAayKa O YEJIOBEKE

PazButue Hpe,Z[CTaBJ'IeHI/Iﬁ O IMMPOUCXOXKACHUHN
YCJIIOBCKaA

MecTo YenoBeka B CHCTEME OPraHU4eCKOro
MuUpa.
JlabopatopHas padora «/3ydenue
0COOCHHOCTEH CTPOCHHSI CKEJIETa YeIOBeKa,
CBA3AaHHLIX C MMPAMOXOXKICHUCM

MecTo yenoBeka B CUCTEME )KHBOTO MHUpa —

Moponoruueckue u GU3NOIOrHYECcKre
JTaHHbBIE

Mecto uenoBeka B CUCTEME )KMBOTO MUpPA —
JTAaHHBIE MOJIEKYJISIPHOM OMOJIOTHU U OMOJIOTHUH
pa3BUTHUs

[IpoucxoxaeHue yenoBeka.
ITanmeoHTOJTIOTMYUECKHE TAaHHEIC

I[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE3a

CooTHOIIEHNE ONOJIOTHUYECKUX T
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

OcHoBHBIC CTaluu aHTPOIIOTCHEC3a



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

IlanmeoreneTuka u nmajeoreHOMHUKa

[lepBrie npeacraButenu poga Homo
[TosiBneHue yenoBeka pa3yMHOTO

q)aKTOpr 9BOJJOIHMH YCJIIOBCKA

OBOJIIOIHS COBPCMCHHOI'O YCJIOBCKA

Yenoseueckue pachl.

[IpakTuueckas pabora «3ydyeHue
9KOJIOTMYECKHX aJanTaluil 4eIoBeKa

MexaucuuIniamHapHble METO/IbI
AHTPOIIOJIOTUU

O00011IeHEe 3HAHUI IO TEME
«AHTpPOIIOTEHE3»

3apoxaeHUE U pa3BUTHE YKOJIOTHU

MeToabl 3KOJIOTHH.

JlabopaTopHas pabota «3ydeHue MeTo10B
DKOJIOTHYECKHUX HCCIICITIOBAHUI

3HadeHNE YKOJOTHUYSCKUX 3HAHUI JJIA
YCJIO0BCKa

Dkosoruueckue GpakTopsl

Abunortnueckue GakTopsl. CBET Kak
9KOJIOTUYECKUH PaKTop.



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

JlaboparopHast pabota «BrisiBIeHUE
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
CBETa»

Abuortnueckue Gaxktopsl. Temneparypa Kak
IKOJIOTHUECKUN (HaKTOP.

JIaboparopHas paboTa «BrisiBicHHE
MPHUCIIOCOOJICHUI OPTaHU3MOB K BITUSTHHIO
TEMIIEPATYPBI»

AobuoTtrueckue Gakropbl. BiaxxHOCTh Kak
IKOJIOTUYECKUH (PaKTOp.

JlaboparopHast paboTa « AHATOMUYECKUE
0COOEHHOCTH PacTEeHHUI U3 Pa3HBIX MECT
oOUTaHUS»

Cpenpl 0OuTaHUs OPraHU3MOB
buonornueckue puTMsl
XKuzHeHHble POPMBI OPraHU3MOB

buotnueckue paxTopsl

3HaueHre OMOTUYECKUX B3aUMOIEUCTBUAM
JUISL CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

O6o006u1ienne 3Hanmii o Teme «OpraHu3Msl U
cpena OOuTaHUs

DKOJIOTUYECKUE XAPAKTEPUCTUKHI
MOMYJISITII



105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

OcHOBHBIE TOKA3ATENN MOMYJISIINUN:
YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsi CTPYKTYpa

OcHOBHBIC TOKA3aTeIU NOMMyJIAHUU:
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

Bun u ero )xu3HeHHas cTpaTerus
DKoJjoruyeckasi CTpyKkTypa nonyJssiuu

JInHaMyKa NOIYJSIUY U €€ peryJsIsaius

KpI/IBLIe pocCTa YNCJICHHOCTU MOIYJIAIHNHN.
KpI/IBLIe BbDDKHMBAaHU A

DKOJOrnYecKas HHUIIlA BUIIA.

JlabopaTtopHas pabota «IIpucnocobnenns
CeMSIH PACTeHHI K paCCENICHUIO»

Bup xak cucrema nonyssiquin

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAITHI
JKHUBOTHEIX

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

DKocucrema Kak OTKpbITast CUCTEMA

KpyroBopor BemecTs 1 NOTOK SHEPTHUH B
JKOCUCTEME

OcHOBHBIC TOKA3aTEIN SKOCUCTEMEBI



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

DKOJIOTHYECKUE TUPAMUIbI

[IpakTrueckas padota Ne 4 «Pacuer
O1OMAacCChI MO MPaBUILY KOJIOTUYECKOM
MUPaMUJIBD»

N3meHeHust cOO0IIECTB — CYKIECCHH

[Ipupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCHCTEMbI MOPE U OKEaHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

AHTpOHOFeHHHe 9KOCHCTCMBbI

YpOosKoCcHCTEMBI.

[IpakTuueckas padora «M3yuenue u
onucanue ypO0o3KoCHUCTEMbD»

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B
JKOCHCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI
Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIALMOHHOM U
9KOCHCTEMHOM YPOBHSX

O00011IeHrEe 3HAHUM 110 TeMe «DKOJIOTHS
BUJIOB U MOMYJISLIAN

buocdepa — obmiemianerapras 060g09Ka
3emiu

Yuenue B. W. Bepuaackoro o 6uochepe



132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochepbl

KpyroBopots! BemiecTs u
OMOTeOXUMHUYECKUE ITUKIIBI

3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
cylIu

HeapkTuyeckas v najicoapKTHYCCKast
o0acThb

Bocrounas u HEoTponuieckasi 00J1acTh
D¢duornckas u aBcTpanuiickas o01acTb
YcToiiuuBoCcTh OMoCchepsl
DKOJOTUYECKHIE KPU3HUCHI M UX TIPUIHHBI

Bo3zneiictBue yenoseka Ha 6uochepy

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MUP

OxpaHa npupos!

OcCHOBHbIE IPUHIUIIBI YCTOHYUBOTO
pa3BUTHUSA YEJIOBEYECTBA U IIPUPOLBI

ParmonansHO€ TPUPOIONIOIH30BAHNE
COXpaHEHHEe OMOJIOrHYeCKOro pa3HooOpasus
3emun

CoxpaHeHue 1 nojjiepkaHue OM0JI0rHYecKoro

pa3HOOOpa3us Ha MOMYJISIIMOHHO-BUIOBOM U
TEHETUYECKOM YPOBHSX



146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

[IpakTuyeckas pabora «OneHka
AHTPOTIOr€HHBIX H3MEHEHUH B IPUPOECH

CoxpaHeHue U ToJIepKaHue OMOJIOTHYECKOTO
pa3HoO0Opa3usi Ha SKOCUCTEMHOM YPOBHE

[TpakTuyeckas padora «BozneiicTBue
YeJI0BEKa Ha BOJHYIO cpefy U Oepera
BOJIOEMOBY

buonorudeckuii MOHUTOPHHT U
OMOMHINKALIU

JlocTuxeHnust OMOJIOTUU U OXpaHa MPUPOIBI

O6o06menue no Teme «buonornyeckue
OCHOBBI OXPaHbI IIPUPOABI»

buocdepa. buonornueckre 0CHOBBI OXpaHbI
MIPUPOJIBI
O6061eHue o Teme «MUKPOIBOIIOIUS U €€
pE3yNIbTaThI»

O60061meHne no Teme «Makpo3BOIIOIUS U €€
pe3yIbTATHI»

O6o006menue no Teme «IIpoucxoxaenue u
pa3BHUTHE KU3HU Ha 3eMIe»

O6o06menue no Teme «IIpoucxoxaeHue
YeJIOBEeKa — aHTPOIIOTEHE3)

O060061eHne o TeMe «IKOJIOTUsl — HayKa O
B3aUMOOTHOIICHHUSIX OPTraHU3MOB
O6o006muienne o Teme «OpraHu3mMsl ¥ cpena
OoOUTaHUS

O0006111eH1E 10 TEME «IKOJIOTHS BUIOB U
MO YJIALIUI»



160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

O606menue o teme «buochepa —
r7100aabHast 9KOCHCTEMay

O6o06menue no Teme «Knerka. Ctpoenue u

hyHKIIAN
O060611eHre 110 TeMe «OQ0ecIIeueHne KIETOK
Y OPTaHHU3MOB SHEPrUei»

O600menue «HacnencrBennas nHbopmarus
U €€ pean3alysl B KIETKE)

O60061mmenue no teme «MaaMBUAYaIBHOE
pa3BUTHE U Pa3MHOKEHHE OPTaHU3MOBY

0O000ueHue 10 TeMe «OCHOBHBIE
3aKOHOMEPHOCTH HACJICICTBEHHOCTH

00006menne mo teMe «OCHOBHBIE
3aKOHOMEPHOCTH U3MCHUHNBOCTH

O606H.[CHI/IG o TeMe «I eHeTHuUYeCcKrue OCHOBBI
UHAUBUAYAJIBHOI'O Pa3BUTHA»

XUMHUYECKUI COCTaB KIECTKH.
Heoprannueckue Bemecrsa. 1Ix poib B
JKU3HEIEATEILHOCTH KIIETKU

Opranunueckue BemecTBa kietku. bXKYVY.
Hyxneunosbie kucnotsl. AT®

0O0001eHue 3Haanii o teMe "XUMUYEeCKUl
COCTaB KJIETKH"

MewmOpaHHbIe 1 HeMeMOpaHHbIE OpraHeIIbl
kietku. [Inasmarudeckas memOpana. SAnpo



172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

O6006menue 3nanmii o teme "Crpoenue
KjeTku"

®dorocunTe3. CBeTOBas U TeMHOBas (asza
O0600uienue 3aunii no reMe "dorocurTes"

Oueprerudeckuii oomeH. [mukomm3. [uki
Kpebca. Okucnurensaoe pochopumupoBanme

O06001eHre 3HaHM 110 TeMe
"DHeprernyeckuii oomeH"

BuocunTes 6e1K0B

O000ueHue 3Hannii no reMe "buocuures
oenkoB"

Crtpoenue opranu3zMoB pacTeHuil. Tkanu,
Oprasbl 1 UX QyHKIUU

CrpoeHne OpraHm3MoB KUBOTHBIX. TKaHw,
OpraHbl U UX QYHKLIUU

YenoBek U €ro 310p0OBbE
O6061menue o teme "CtpoeHne opraHu3mMoB"
Bbecrnonoe 1 nonosoe pazMHoXkeHHe. MHUTO3

Meiios



185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

[uxn pa3BuTus pacTeHUN

O0600muenue 110 Teme "PasMHOXKEHME
Opranu3MoB"

Momnorubpuanoe ckpeuuBanue. [lepBorit u
BTOPOM 3aK0H Menzens

Pemenue 3agau

JurubpunHoe ckpemyBanue. TpeTuid 3aKoH
Mennens

Pemenue 3agau
CuensieHHOE HaclieIOBaHEUE U KPOCCUHTOBEP
Pemnrenue 3anau

KaprupoBanue xpomocom

HacnegoBaHue anienbHBIX U HEAJJIEIbHBIX
T'CHOB

Pemenue 3agau
KonomunupoBanue

Pemrenue 3anau

CHCHHGHHOC C IIOJIOM HaCJI€CJOBAaHUC



199.

200.

201.

202.

203.

204.

Pemenue 3agau

KomMOunarusHas u MyTallhuOHHas
U3MCHYHBOCTH

I'eneTuka yenoeka. I'eHeanornueckuii METo.
Oo6o006muienne 3nanmii o Kypcy «buonorus»
O060061eHne 3HaHui no Kypey «buonorus»

O06o0maromuit ceMuHap 1o Kypecy
«buonorus»

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

204 0 17






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Abimwmy .M., N.M. Bbicoukan /1.B., PyBuHcknit A.O., Buonorus. YuebHUK, yrnybaeHHbI YPOBEHD,
10 knacc. - Mocksa, «MpocseweHne, 2020

2. [Abimwwy .M., N.M. BopoaunH, CabnunnHa O.B., Buonorusa. YuebHuk, yrnybneHHbI ypoBeHsb, 11
Knacc. - Mocksa, «lMpocseleHne», 2020.

3. Apimwiny, .M., CabnuHa O.B., Bbicougas J1.B., Mpaktukym, 10 — 11 knaccebl, yuebHoe nocobue ana
obuieobpasoBaTenbHbIX opraHmnsaunii, Mocksa «lMpocseuweHme», 2018.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. CymatoxuH C. B. C. Buonorus. MoypouHble pa3paboTku. 10 -11 knaccel : yueb. nocobue ans

obueobpasoBaT. opraHMsaumin: 6asosblii ypoBeHb, M. : MpoceeweHue, 2017.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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