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MNOACHUTEJIBHASA 3AIIUNCKA

[Tporpamma mo ydueOHomy mpenmery "buonorus" (mamee - Ouonorusi) Ha
YpOBHE cpeqHero oomero oopazoBanus pazpaborana Ha ocHoBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoii
®eneparun», PI'OC COO, Konmenmuu mnpenojaBaHus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXEHHHN (enepabHOW pabodeid TPOrpaMmbl
BOCITUTAHUSI.

VYuebnniii peamet «buonorus» yrmyonénnoro ypoBHs uzyuenus (1011
KJIACChl)  SIBJISICTCS OJAHUM W3  KOMIIOHEHTOB TNPEIMETHOM  00iacTu
«EctecTBeHHO-HayuHble npeameTs». CormacHo mnonoxenusm PIrOC COO
npoduiibHBIE y4eOHBIE TPEIMETHI, H3ydaeMble Ha YyriayOn€HHOM YpOBHE,
SIBJISIOTCS crocoOooM audpepeHimanum o0ydeHus Ha yPOBHE CpeHEro oOIero
o0pa3oBaHMsl W TPU3BAHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM
o0IuM, CpeIHUM OOIIKMM, CpEeIHUM MNPOPECCUOHAIBHBIM U  BBICIIUM
oOpazoBanneM. B To jke BpeMst KaXIbIii U3 3THUX y4€OHBIX MPEAMETOB JTOJKEH
ObITh OpPMEHTHPOBAaH Ha TMPUOPUTETHOE pEIICHHEe 00pa30BaTENbHBIX,
BOCITUTATENIBHBIX W Pa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C MPOGOPUCHTAIHNEH
oOydJaronmuxcsi ¥ CTUMYJUPOBAHHEM HWHTEpeca K KOHKPETHOW o0iacTu
HAy4YHOTO 3HAHHUS, CBSI3aHHOTO C OHOJIOTHEH, MEIUIIMHON, DKOJOTHEH,
TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yyebnomy mnpeamety "buonorus" maér mpencraBieHue o
IeMN W 3a7adax U3ydeHus ydeOHoro mpeameta «buonorus» Ha yriryOJIEHHOM
YpOBHE, omnpenemnsieT 00si3aTenbHoe (MHBApUAHTHOE) TPEIMETHOE COJIepKaHUE,
€ro CTPYKTypHUpPOBAHUE IO pa3jesiaM M TeMaM, pacIlpeiesieHHe Mo Kiaccam,
PEKOMEHIyeT IMOCJIEA0BATEIbHOCTh U3YYCHHUSI yU4eOHOTO MaTepuaia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH Y4EOHOTO IpoIiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydJammmxcia. B mporpamme 1o Ouoioruu
peann30BaH TPUHIIMI MPEEMCTBEHHOCTH C WM3yYE€HHWEM OHMOJIOTUU HA YPOBHE
OCHOBHOTO oOmiero oOpa3oBaHusi, Oiaromaps 4dYeMy NpOCMaTpUBaeTCA
HAMPaBJICHHOCTh Ha TMOCJENYIoONee pPa3BUTHE OMOJIIOTHMYECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUI O 3I0pOBOM 00pas3e KU3HU, Ha
BOCIIUTaHUE OEpeKHOTO0 OTHOIIECHHS K OKpY’KalIel mpupomHoi cpene. B
mporpamMme Mo OMOJOTHUU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO TMpeaMeTa
«buonorus»y B peanmmsamuu  TpeboBanmit DPI'OC COO k MmIaHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOydYeHHUsS U B
dbopMHUpOBAaHNK OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEILHON JESTEIHHOCTU
00ydJaronuxcsi Mo OCBOCHUIO COJEp)KaHUS OMOJIIOTMYECKOro 0Opa3oBaHUsS HA
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

VYueOubiii  mpeamer «buojorms» Ha ypOBHE CpPEIHETO  OOIIero
oOpa3oBaHHs 3aBepiiaeT OWOJIOTHYEcKoe oOpa3oBaHHME B  IIKOJIE U
OPHEHTHUPOBAH HA PACHIMPEHUE W YTIyOJeHUE 3HAHUN OOyJarOMINXCS O KUBOU
IPUPOAE, OCHOBAX MOJEKYJSIPHOH M KJIETOYHOW OWONOTHH, dSMOPHUOJIIOTHH U
OMOJIOTUN PA3BUTHUS, TCHETHKHU, CEJICKIIUU, OUOTEXHOJOTHH, IBOJIIOIMOHHOTO
YYEHHUSI ¥ SKOJIOTUH.

Nzyuyenue yuebHOro mnpemmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYArONIMXCS K MOCIEAYIOMEMY MOTYYEHUIO
Ouonorndeckoro oOpa3oBaHHMs B By3aX UM  OpraHU3alUiX CpPEIHEro
npodeccruoHalbHOr0 00pa3oBaHus. (OCHOBY €ro COJIEpXKaHUS COCTAaBIISCT
cuctemMa OMOJIOTHYECKUX 3HAHUM, MOJYYSHHBIX MPU U3YYCHUH 00Yy4JaronuMuUCs
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3/ieJIOB OWOJIOTMM HAa ypPOBHE



OCHOBHOTr0 o0miero ob6pazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOTYYArOT
pasuthe. Tak, paciipeHsl U YITyOJIeHbl OMOIOTHYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX,  rpubax,  OakTepusx, OpraHu3Me  4eJIOoBeKa,  OOmux
3aKOHOMEPHOCTSIX ~ KU3HH, JOMOJHHUTEIBHO BKIIOUYEHBI OWOJIOTHYECKUE
CBEJICHUSI TPUKIAJHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO
UCIOJIb30BaTh KaK OPUEHTUPHI IS TOCIEAYIOIIero BbiOOpa mpodeccun.
Bo3moskHa Takke mHTErpaius OMOJOTUYECKUX 3HAHUW C COOTBETCTBYIOIIMMH
3HAHUSMU, TOJYYEHHBIMU OOYYaIOMUMHUCS TPU H3yYCHUH (DUUKH, XUMHH,
reorpaduu U MaTEMaTHKHU.

CrpykTypa mporpamMmbl mo ydeOHOMy mpenmery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBII M SBOJIONMOHHBIMA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormacHo WM, W3YyYarOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbBIC s
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, BOJIOINHA OPTraHNYECKOTO MUpPa
Ha 3emJie, COXPaHEHHsI OMOJIOTHYECKOTO pasHooOpas3usi miaHeTbl. Tak, B 10
KJIacC€ W3Y4YaloTCsl OCHOBBI MOJEKYJISIPHOW H  KJIETOYHOM OHOJIOTHH,
AMOPUOJIOTUU U OMOJIOTUH PA3BUTHSI, TCHETUKU M CENEKIINH, OMOTEXHOJIOTHH U
CUHTETUYECKON OWOJIOTHH, aKTyaJIu3UpYyIOTCS 3HaHUS OOydYaronmxcs To
OOTaHWKEe, 300J0THHM, aHaTOMHUH, ¢Gu3uMoNorud uyeiaoBeka. B 11 kmacce
M3YYaroTCs YBOIOIIMOHHOE YUCHHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYuebnniii npenmer «buomorusi» Tpu3BaH 00€CIEUYUTh OCBOCHUE
0o0y4JaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, HUJCH, MPUHIUIIOB H
MpaBWiI, JEXKAIMIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, 3HAHUW O CTPOECHUHU, MHOTO0Opa3uu U OCOOCHHOCTSX KJIETKU, OpTraHU3Ma,
MOMYJISAIMY, OUOIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTHKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHMH, TPHUKIAJAHBIX  ACIEKTaX
Ouonorndeckux 3HaHWUW. [l pasBuTHS W mOAAEpKAHUS — MHTEpeca
oOyyvaroruxcst K  OWONOTMH  Hapsigy CO  3HAYUTEIBHBIM  O0OBEMOM
TEOPETUYECKOTO0 MaTepuaiga B COJEPKAHWHM TMPOTPAMMBI TIO OHOJIOTHH
MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS W PA3BUTHUS TOU WIIU
WHOW 0051acTh OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXHEHIIMX OMOIOTUYECKHUX U IKOJIOTHIYECKUX MPOOIIEM.

Henab wu3yuenus yueOHOro mnpeameTra «buonorus» Ha yrIyOJIEHHOM
YpOBHE —  OBNaJeHUE OOyYalONUMHUCA 3HAHUSIMHU O  CTPYKTYpHO-
(GYyHKIMOHATBHOM  OpraHW3allud  JKUBBIX CHCTEM pa3HOTO paHra u
npUOOpETeHNE YMEHHUI UCTIOIh30BaTh 3TH 3HAHUS B (HOPMUPOBAHUM UHTEPECA K
omnpenenéHHON o0acTh TPOGEeCCHOHATBHOW JCATEILHOCTH, CBS3aHHON C
Ouosnorued, WM K BHIOOPY Y4Ye€OHOTO 3aBelCHHS IS TPOJOJIKEHUS
OMOJI0THYECKOTO 00pa30BaHMS.

JlocTikeHue 1enu u3ydeHus yudeOHoro mnpeamera «buomorus» Ha
yriyOonéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHCS CHCTEMbl OHOJIOTHYECKMX 3HAHUH: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHICMIUAX, THUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWiaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTHHY MHpA; O CTPOCHHUH, MHOTOOOpa3sMu U OCOOEHHOCTSIX
OMOJIOTUYECKUX CUCTEM (KJIE€TKA, OpTraHW3M, IOMYJSIH, BUJ, OUOTE€OIEHO3,
ouocdepa); O BBIIAIOIMIUXCSA OTKPHITHUSX W COBPEMEHHBIX HCCIICIOBAHMIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOIUXCs C METOAAMH IO3HAHMS KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOJIaMU  OWOJIOTHYECKUX HayK (MOJIEKYJSIpHOU W
KJIETOYHOW OMOJIOTUM, SMOPHOJIOTUHM W OWOJIOTHH Pa3BUTHSA, TCHETHUKUA U
CEJICKIIMY, OWOTEXHOJOTMM W CHUHTETUYECKONW OWOJOTHH, NaJICOHTOJIOTHH,



OKOJIOTHH); METOJIaMH  CaMOCTOSITEIbHOTO  TPOBENEHUS  OWOJIOTHYECKUX
ucclenoBaHuii B JabopaTtopun W B Tpupojae (HaONIOJCHHE, W3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSMH: CaMOCTOATEIBHO HAaXOJUTh,
aHAIM3UPOBATh M MCIOJIB30BaTh OMOIOTHYECKYIO0 MH(DOPMAIUIO; TTOTH30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OWOJOTUU € COIUATHHO-IKOHOMHUYECKUMHU U DKOJIOTHUYECKUMU
npo0ieMamMu 4eI0BEeUeCTBa; OICHUBATH MOCIEACTBUS CBOCH JEATEIHHOCTU TIO
OTHOUIEHUIO K OKPYKAlOIIeH MPUPOTHON cpeie, COOCTBEHHOMY 3JI0POBBIO H
3JI0POBBI0  OKPYXKAIOIIUX JIFOJCH; OOOCHOBBIBAaTH MW  COOJIIOAATh MEpHI
npodriakTHK UHPEKIIMOHHBIX 3a00JI€BaHUM, MTpaBUjIa MOBEACHUS B MPUPOJIC
u oOecriedeHus: 0€30MACHOCTH  COOCTBEHHOW  KH3HENCATEIHHOCTH B
YpE3BBIYAMHBIX  CUTYyallMsX TPUPOAHOTO M  TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y  OOYYalONmIUXCS  WHTEUIEKTYalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW B TPOIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSIMU U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €10 MPOOIEeMaMH,
METOJI0JIOTHEN OMOJIOTUYECKOTO WCCIJIeIOBAaHUS, MIPOBEICHUS
OKCIIEPUMEHTAIIBHBIX  WCCJICJOBAHMM, pEIICHUS OWOJOTWYECKUX  3ajad,
MOJCITMPOBAHUS OMOJOTHYECKUX 00BEKTOB M MPOIIECCOB;

BOCITUTAHUE y O0YYAIOIINXCS [IEHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
B IIEJIOM M K OTIACHbHBIM €€ OObEeKTaM U SBICHUSAM; (HOPMHPOBAHUE
IKOJIOTUYECKOM, TeHETUYECKON TPaMOTHOCTH, OOIEH KyJIbTypbl MOBEJACHUS B
IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHre OO0y4aromUMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
MPUPOIOIIOIH30BaHUN (COOMIOJICHUE TPABUI TOBEACHUS B MPHUPOJAE, OXPAHBI
BHJIOB, DKOCHCTEM, Ouocdepbl), COXpaHCHHHW COOCTBEHHOI'O 3JIOPOBbI U
3M0POBbSl  OKPYXKAOMMX  JiIoaed  (coOmrofeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHUIA, oOecrieueHue 0e30MmacHOCTH KU3HEIEATEIbHOCTH B
YpE3BBIYANMHBIX CUTYAIHSIX MPUPOJTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
HCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHHUN B MIOBCETHEBHOMN KU3HU;

CO37laHME yCJIOBMA JJII OCO3HAHHOTO BbIOOpa  OOydYarouumucs
VHIUBUIYaJIbHON o0pa3oBaTeIbHON TPACKTOPHH, CIIOCOOCTBYIOMICH
MOCIIEAYIOIEMY MPOPECCHOHATIBHOMY CaMOOIPEIETIECHUI0, B COOTBETCTBUH C
WHIMBUy AIbHBIMU UHTEPECAaMH U MOTPEOHOCTAMH PETHOHA.

OO0miee 4YKMCIO YacoB, OTBEICHHBIX HA M3y4YCHHE OHOJOTMM Ha
yIIIyOJICHHOM YPOBHE cpeaHero oomiero obpasoBanus, coctapiser 204 gyaca: B
10 xnacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102 yaca (3 4daca B
HEJIEII0).

OT60p opraHu3aIMoHHBIX (HOPM, METOJIOB M CPENICTB OOyUECHUS] OMOJIOTUN
OCYIIECTBIISIETCS C YIETOM CHEIU(PUKHI €ro COACPKaHUS M HANIPABICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTMYECKOT0 O00pa3oBaHUs B OPTraHMU3AIUSAX CPEIHEro
po(heCcCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUSI.

OO0s3aTenbHBIM  YCIIOBUEM TIPU OOyYeHHHM OWOJIOTMH Ha YIIIyOJIEHHOM
YPOBHE SIBJIIETCS MPOBEJACHUE JIA0OPATOPHBIX M MpakThuueckux padot. Taxxke
ydqactue  OOydYaronmuxcsi B BBINIOJIHEHMH  MPOEKTHBIX HW  y4eOHO-
UCCJIEIOBATEILCKUX PabOT, TeMaTHKa KOTOPBIX OIPEACNAeTCS y4YuTeIeM Ha
OCHOBE HMEIONIMXCA MaTEePUAIbHO-TEXHHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUHU.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Conep:kanue nporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHoi utoropoi arrecrauuu (I'MA).

Tema 1. buosorusi kKak HayKka

CoBpemenHass Ouojoruss — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BUTHs OMOJIOTHH. BHONOTrMYEeCKHe HAyKH W H3y4daeMble UMHU MPOOJIEMBI.
@dyHIaMeHTaJdbHbIE, MPUKIAJAHBIE W TMOWCKOBBIE HAy4YHbIE HCCIEAOBAaHUSA B
ouosoruu.

3HaueHue Ouosorn B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTuHbl Mupa. [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH. 3HAYCHUE
OMOJIOTUM B TPAKTUYECKON JAESITEIIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEThCKOM
XO03SIMCTBE, TPOMBIIUIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apseit, I'. Mennens, B. . Bepnanckuii, U. I1. IlaBnos, 1. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, @.
Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

CrapToBasi KOHTPOJIbHas padoTa

Tema 2. 7KuBble cUCTEeMbI U UX H3yYeHHUE

XKuBble cucTemMbl Kak mpeaMeT ui3ydeHusi owmonoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IWHCTBO XUMHYECKOTO COCTaBa, JIHUCKPETHOCTb M LEIOCTHOCTb,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3aLNsI,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alMvu >KHUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKQHEBBIM,  OPraHU3MEHHBIA,  IOMYJSIHIUOHHO-BUIOBOM,  SKOCHCTEMHBIN
(bnoreoneHoTudeckmii), omochepuniii. IIporecchl, MPOUCXOMSIINE B KHUBBIX
cuctemax. OCHOBHbBIC TPU3HAKH KUBOTO. JKHU3HB Kak (hopMa CyIIECTBOBAHUSA
Marepud. Hayku, wu3yvarommue XKUBbIE CHCTEMbl Ha Pa3HbIX YPOBHSX
OpraHH3allNH.

N3yuyenue xuBbIX cucteM. MeTobl Onosornueckor Hayku. Habmonenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMaTu3auus, MeraaHanu3. [loHsatue o
3aBUCMMOW W HE3aBUCUMOW mepemMeHHou. [limanupoBaHue 3sKcnepuMEHTa.
[TocTanoBka u mpoBepka rumnote3. Hynesas runoresa. [lonstue BeIOOpKH U €€
JOCTOBEPHOCTh. Pa3dopoc B Omomormyeckux maHHbBIX. OIEHKA JOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yJbTaToB. [[pUUnHbBI MCKaKEHUs pe3yJbTAaTOB SKCIIEPUMEHTA.
[IoHsITHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuubr u cxembl: «OCHOBHBIC TPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3alUM KUBOU
npupoib, «CTpoeHue KUBOTHOM KIIETKW», «TKaHH KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOTO Opranm3May, «buoreonenos», «buochepa», «Metoss
W3YUYCHHUSI )KUBOU TTPUPOJIBD».

O6GopynoBanme: J1abopaTopHoe  00OpyAOBaHWE JUISI  MPOBEIACHUS
HaOII0ICHUI, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcnonb3oBaHWE pA3TUYHBIX METOJIOB IMpHU
W3YUYEHUH KUBBIX CUCTEM.



Tema 3. buosiorust KJIeTKku

Knetka — cTpykTypHO-GyHKIMOHANBHAS €IWHMIIA KUBOro. lcropus
oTkpbITUs KieTku. Paborer P. T'yka, A. JleBenryka. Knerounas teopust (T.
[lIBanH, M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIOKEHUS COBPEMEHHOMU
KJIETOYHOU TEOPHH.

Meroabpl MOJEKYJSIPHOW W KJIETOYHOM OWMOJOTHMU: MHKPOCKOIHS,
xpomarorpadus, 371eKTpodopes, METOJ MEUCHBIX aTOMOB, Au(hepeHITuATHHOE
HEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIETOK. M3yuenue Gurkcupo8arHwvix
K1emoK.  DIEKTpOHHAasT  MUKpockomusa.  Koughoxanvnas — Mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpanuu

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIN
MUKpOCKO», «IcTopust pa3BUTHS METOJI0B MUKPOCKOIIAM.

OO6opymoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «lI3ydeHne MeETOMOB KIETOYHON OHOJIOTUU
(xpomarorpadus, snekTpodopes, auddepeHIuaTbHOe IEeHTPUDYTUpOBaHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3amus KJIeTKU

XUMHAYECKHM COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, peareHTa, y4yacTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TeTUIOPETY AN, MUHEpaabHbIe BEIIECTBA KIETKH, UX OMOJIOTHYecKas
poJib. Posib KATHOHOB Y @aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buoiormueckue mnonumepsl. benkwu.
AMMHOKHCIIOTHBIM  cocTaB  OenkoB. CTPyKTyphl OCJIKOBOM  MOJEKYJIBI.
[lepBuyHas cTpykTypa Oenka, TeNTHAHAS CBsI3b. BTopuuHas, TpeTUYHAs,
yeTBEepTUUHAs CTPYKTyphl. JleHarypamus. CpoiictBa 6enkoB. Kmaccudukamus
oenkoB. buonornueckue Gpynkiuu 6enkoB. /Ipuonsi.

YrneBoasl.  MoHocaxapuabl,  AUcCaxapuibl,  OJUrocaxapuabl U
nonucaxapuapl. OOmui TIaH CTPOeHUST U (U3HKO-XMMHUYECKHE CBOWMCTBA
yrieBojioB. buonornueckue GyHKIIMN yTIEeBOIOB.

Jlumuasl.  T'mapodunsHO-TUApOOOHBIE  cBoiicTBa.  Kimaccudukanms
munuaoB. Tpurnunepunsl, Gochonunuabl, BOCKU, cTepousl. buomornueckue
dbynknuu aunuaoB. OO0IMe CBOKWCTBA OMOIIOTMYECKHX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CtpoeHne HyKJI€MHOBBIX KHCIOT.
Hyxneorunst. [Tpunun kommiuementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crmpanb. MecTOHaXOXJICHHE W OHOJIOTHYCCKHE (DYHKIIUH
JAHK. Buaer PHK. ®yuknuu PHK B knetke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue Qynkiuu AT®D. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKITHH
B KieTke. /JIpyeue uyxneosuompugpocamor (HTD). CexkBenmpoBanue J[HK.
Memoowbi eenomuky, mpancKpUnNmMoMuKYy, nPOMmMeoMUKHU.

CrpyktypHas  Ouosiorusi:  OmoxuMuuyeckue ©  Ouodusmveckue
UCCJIEIOBAaHUS COCTaBa M TNPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJEKYI.
Mooenuposanue cmpykmypvl u yukyuic. OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiti  ouzatin  u  opeaHuueckuii CcuHme3 OUOMONEKYN U  UX
HenpupoOHbIX AHANO208.

JdemoHncTpanuu



[Toprpersr: JI. Ilommur, Jx. Yorcon, ®. Kpux, M. VYwuukunc, P.
®pankiuH, @. Canrep, C. [Ipy3unep.

[unarpammbl:  «PacnpeneneHne XUMHYECKHMX 3JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabmuubr u cxemsl: «llepuoguyeckas TabnuIa XUMHIECKUX 3JIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIbl», «BellecTBa B cOCTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJbI Oenka», «CTPYKTyphl O€IKOBOM MOJEKyIbDy, «CTpOCHHE MOJEKYII
yIiieBooB», «CTpoeHHE MOJEKyJd JUNUaoB», «HyKiIenHOBbIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMHUYECKAsl OCYAa U 000PYI0BaHHUE.

JlabopaTopnas pabora «OOHapyxeHne O€TKOB C  TOMOIIBIO
KAQ4E€CTBEHHBIX PEAKIUID.

JlabopaTtopnass pabdora «MccienoBanue  HYKIEUHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIIUN KICTKH

Tumel KIETOK: SyKapuoTHYecKass W mpokapuotuueckas. CTPYKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHre mpoKapuOTHYECKON KieTku. KierouHas creHka OakTepuil H
apxei. OcCOOEGHHOCTH  CTpPOCHHS  TeTepoTpodHOH W aBTOTPODHOM
MPOKAPUOTUIECKUX KIETOK. MECTO U pOjIb MPOKApUOT B OMOIIEHO3AX.

Ctpoerrie ¥ (DYHKIIMOHMpPOBAHHWE  JYKAPUOTHUYECKOM  KIIETKH.
[Tnazmatnueckass MemOpaHa (rmasmanemma). CTpyKTypa IUIa3MaTHYeCKOM
MeMOpaHbl. TpaHCHOpPT BEMIECTB uepe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obnerdy€Hnas nuddys3us), aKTUBHBIN (IEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponuriaemocts MmeMOpansl. PaboTa
HATPHUI-KAIMEBOTO HAacoca. DHIOIMTO3: MUHONIMTO3, (ParormurTo3. DK30IHTO3.
Knerounas crenka. Ctpykrypa ¥ (YHKIHH KIETOYHON CTEHKH PACTCHHA,

rpudoB.
[Hurormazma.  [luto3zonb.  LluTockemer.  JIBH>KEHHME  LMTOILIA3MBI.
OpraHou/ibl KJIETKH. OnmHomeMOpaHHbIE OpPTraHOUJIbI KJIETKU:

supomiazMarnueckas cetb (JI1C), annapar ['onbKY, TM30COMBI, UX CTPOEHUE
u (yHkuu. B3anMocBsI3b 0JHOMEMOpPAaHHBIX OPraHOUIOB KieTku. CTpoeHue
TPaHyJISIPHOTO peTukynyma. Mexanuzm Hanpaenenus 6enkos ¢ IOIIC. CunTte3
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIN)
IHIOIIIA3MATUUECKU peTukyiayM. CexkpeTopHas GyHKus anmnapara [ombmku.
Moouguxayus beaxos 6 annapame I onvoxcu. Copmuposka b6enxkos 6 annapame
Tonv0orcu. TpancnmopT BeELIECTB B KIETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[ToryaBTOHOMHBIE ~ OPTaHOWIBI  KJIETKH: MHUTOXOHJPUH, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  nracmuod.  Cumouocenes  (K.C.
Mepeorckosckuti, JI. Mapeynuc). CtpoeHne W (GYHKIIUMA MUTOXOHJIPUH U
wiactu. [lepBuyHbIe, BTOPUYHBIC U CIIOXKHBIC TUIACTUBI (POTOCUHTEIUPYIOITUX
3yKapuoT. XJI0POIIACThI, XpPOMOILIACTHI, JICHKOIIJIACTHI BHICIIIUX PACTCHUM.

HememOpanubsie  opranownabl  kietku  CTtpoeHue ©  (QyHKIHUH
HEMEMOpaHHBIX  OPraHOWAOB  KJIETKU. Pubocombl.  [Ipomescymounvie
Gunamenmol. MUKpOPUIAMEHTBI. AKMuUHOBble MUKpODUIamernmbl. MbITIICUHbIE
KIETKU. AKMUHOBble KOMHOHEHMbl HeMbluleyHblX Kiemok. MHUKpOTpyOOUKH.
Knerounsrit  nentp. CrpoeHHE U JBWIKEHUE IKTYTHKOB U PECHHYEK.
MukpoTtpy6ouku 1uTomnasmel. Llentpuons. berku, accoyuuposanuvle ¢
Muxkpoghunamenmamu u Mmukpompyboukamu. MomopHvie benxu.



SAnpo. Obonouka sipa, XpOMaTUH, KapUOILIa3Ma, SAPBIIIKA, UX CTPOCHUE
u ¢yHKuuu. SnepHsiii 6enKoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE
XpoMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THCTOHBL Jlunamuka si0epHol 000104Kku 8 mumose. foephulil
MpPaucnopm.

Knerounbie BkmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHUKA  KIIETOK
IYKapHoT (PacTUTETHHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE IYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOW  KJIeTkn», «CTpoeHHe pacTUTENbHOM KIeTkn», «CTpoeHue
MUTOXOHAPUWY, «SAapo», «CTpoeHre MPOKAPUOTHIECKON KICTKNY.

OO6opymoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPEapaThl OaKTepUaabHbIX KIETOK.

JlabopaTtopnass pabora «/3yueHue CTpOEHUS KIETOK PpPa3IUYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne cBOMCTB KICTOYHON MEMOpaHBI.

JlaGopaTopHas padora «lccinegoBanue mia3Moiin3a U JCIIa3MoJIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora «/3yueHue [BWXXKEHUS LMUTOILIa3Mbl B
PACTUTEBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NMpeBpalleHne JHEPTUH B KJIETKe

AccuMHUIALIAS U TUCCUMWIIISALIAS — JIBE CTOPOHBI MeTabonm3ma. Twumbl
oOMeHa BemiecTB: aBTOTPOGHBIN W reTepoTpodHBIA. YdacThe KUCIopoaa B
OOMEHHBIX TpoIleccax. JHEPreTUYecKoe OOECTICUeHNE KIIETKU: MPEeBPAIlCHUE
AT® B o0OmeHHbix mporeccax. {DepMEHTATUBHBIA XapakTep peaKIIHii
KJIETOYHOTO MeTabonu3ma. DEepMeHThl, UX CTPOEHHUE, CBOWCTBA U MEXAHHU3M
neiicteua.  Kodepmentsl. Otiuuus  ¢GEepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. benku-akTuBaTOpel ©W  OETKU-UHTUOUTOPHI. 3aBHCHUMOCTD
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUYHBIX (PAaKTOPOB.

[lepBUYHBI CHUHTE3 OPraHUYECKHX BELIECTB B KiETKE. DOTOCHHTES.
AHoKcucennblll u oxcueennvlll pomocunmes y oaxmepuil. Ceemocodbuparoujue
nUCMeHmbl U NUSMEeHMbl pPeaKkyuorHo2o yeumpa. Poab XIOpOIIacToB B
nporuecce ¢porocunTe3a. CBetoBast u TeMHOBas Gaszpl. Pomoovixanue, Cs., Cy u
CAM-munvr  goomocunmesa. llpogykTuBHOCTH  (oTOoCHHTE3a. BrnusHue
pasnuYHBIX (AKTOPOB HA CKOPOCTH GOTOCHHTE3a. 3HAaUCHUE (POTOCHHTE3A.

XEMOCHHTES. PazHoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIIHNE OAKTEPHH, JKele300aKTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opokenus. [IpomaykTel OpoxkeHUs U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[TogroroBurenbHbld ATaml. [JIMKOIHM3 — OECKUCIOPOIHOE pacHIeIICHHE
[JIFOKO3BI.

buonornueckoe OKHCIEHUE, WA KIIETOYHOE JbIXaHue. Poib MUTOXOHIpHM
B Ipoleccax  OHWOJOTMYECKOTO  OKHCICHHS. L[MKIMdeckne  peakiium.
OxkucnurensbHoe (pochopunupoBanue. Iuepeus MemMOPAHHO20 2padueHma
npomonos. Cunmesz AT®: paboma npomonnoi AT®-cunmaswi. I[IpenmyiiecTa
a’poOHOr0 myTH OOMEHa BEHIECTB Tepea  aHadpoOHbIM. D(PPEKTUBHOCTH
HEPTETHYECKOT0 OOMEHa.



JdemoncTpanuu

[Hoptpetst: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumer u cxeMbl:  «DOTOCHHTE3», «DHEPreTHYeCKuii OoOMEHY,
«buocuntes 6enkay, «CtpoeHue GpepMeHTa», « XEMOCHHTE3).

ObopynoBanue: CBETOBOM MUKPOCKOTI, o0opynoBaHue TSt
MPUTOTOBJICHUS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass pabora «/3yueHue KaTalUTUYECKOW aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabora «/3yuyenune GepMEHTATUBHOTO pPaCIHICTUICHHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIbHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnas paGora «CpaBHeHume mporieccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE ITPOIECCOB OPOKECHUS U JbIXAHHS.

Tema 7. HacaeacrBeHHass uHGOpMaLMS U peau3alus €€ B KIeTKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMI ~KOMIUIEMEHTApHOCTH B
peakmsIX MaTpUYHOrO0 CHUHTe3a. Peanmsarus HaciencTBEHHOW WH(OpMaIuu.
['eneTnueckuit ko, ero cBomcrtsa. TpaHckpunuus — MatpuuHbiil cuHTe3 PHK.
[IpyHUMOBI  TPAHCKPHUIILMMU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou xnemke.
Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yyactue TpancnoptHbix PHK B OGuocunTtese
Ooenka. YcnoBus OuocuHTe3a Oenka. KomupoBanume ammHOKuCIOT. Poib
prubocom B OmocuHTEe3¢e OelKa.

Cospemennvie npedcmasienus o cmpoenuu 2enog. Opranusaius reHoma y
MPOKAPUOT U SYKAPUOT. Perynsdnus akTUBHOCTH T'€HOB y mpokapuot. ['unoresa
onepona (. XKako0, XK. Mano). MonexynapHvie mexanuzmovl SKCAPeCCcUuu 2eHO8
y oykapuom. Ponv xpomamuna 6 pecynayuu pabomwsi ceHos. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. Kiierounslit roMeocTas.

Bupycet — HekneTounbie (GOpPMBI KWU3HHM U OOJUTATHBIC Mapa3UTHI.
CrtpoeHre TpPOCTHIX M CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennotiit yuxn J[HK-coodepocawux supycos, PHK-coodepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, Unmezpasd.

Bupycubie 3aboneBanus dYenoBeka, >KMBOTHBIX, pactenumit. CIIN/,
COVID-19, connanbHbie 1 METUITUHCKHUE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouono2udeckux oanuvlx. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie @ynkyuu oeaxos. Cnocobvl docmasku
JIeKapcme.

JdemoncTpanuu

[Toptpetsr: H. K. Konbnos, /I. 1. UBaHOBCKHIA.

Tabmuiel m  cxeMmbl: «buocuHTe3 Ocnka», «l'€HEeTHYECKHH Koy,
«Bupyce», «baktepuodarm.

IIpakTnueckas padora «Co3iaHre MOJIENIA BUPYCA».

Tema 8. ) Ku3HeHHBIH HUKJ KJIETKH

Knerounsrii 1muki, ero mepuonbl W perymsmnus. Matepdaza u MuTos.
OcobeHHOCTH MPOIECCOB, MpOTEKaroMX B nHTEepdase. [lonroroBka KiIeTku K
nenenuto. IIpecuHrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUO bl UHTEP(hA3HI.

Marpuunsii cuate3 JAHK — permukanus. [Ipuanunsr permkanun JJTHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIIAPAJUICIbHOCTD.



Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIH HAa0Op KIETKHM — KapUOTHUI. JIUIUIOMJIHBIA M
raruioOuIHBIA  HAO0OpPHI XpoMocoM. ['oMonorudnbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue kinerkn — Muto3. CTagud MHUTO3a W MPOUCXOMSIIME B HUX
npoueccsl. Tunbl MuTo3a. KaprokrnHe3 U HTUTOKKMHE3. bronornyeckoe 3HaueHue
MHUTO3a.

Perynsuus Mutotrueckoro nukia kiaetku. [Iporpammupyemast KjaeTouHas
rubesb — arnomnTo3.

Krnerounoe snpo, XxpoMocoMbl, (hyHKIIMOHATIbHAS TEHOMUKA. Mexanuzmobl
npoaugpepayuu, ouggepenyuposku, cmapenus u euberu kiemok. «l{ugposas
KI1emKa» — OuouHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JdemoHncTpanuu

Tabmuiel 1 cxeMbl: «KU3HEHHBIH UK KICTKH», «Muto3y», «CTpoeHHe
xpoMocom», «Pemnukanusa JIHK».

OO6opymoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparsl: «Mwurto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  pab6ora  «M3yueHue XpoMOCOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHasi pabora «HaOmromeHme wMuTO3a B KJIETKaX KOHYHMKA
KOpENIKa JyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonorunueckoe pa3zHooOpasue OpPraHu3MOB. OIHOKIIETOUYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUST M JKU3HEAESITEIBbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIECTOYHBbIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.

B3auMocBs3p 4acTeld MHOTOKIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenmit. Tumbsl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeibHad,
MOKPOBHAs, MPOBOAIIAs, OCHOBHAsA, MexaHu4eckas. OCOOCHHOCTU CTPOCHHSI,
GbyHKIMN 1 PacToNIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TKaHW )KUBOTHBIX M YEJIOBEKA. THIIBI dKUBOTHBIX TKAHEH: SMUTEINAIbHAS,
COCIMHUTEIbHAS, MbIIIeYHAas, HepBHAsA. OCOOCHHOCTH CTpOoeHUs, (PYHKIUN U
pacCIOIOKEHUS TKAaHEH B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W reHEepaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHCTEMBI OPraHOB JKMUBOTHBIX M 4eloBeKa. OYHKIMHU OpPraHOB U CHUCTEM
OpPraHoB.

Omnopa Tena oprann3MoB. Kapkac pacrenuil. CkeneTbl OIHOKIETOUYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyskHblli 1 BHYTpeHHUI ckeneT. CTpoeHHue u
THIBI COEAUHEHUS KOCTEM.

JIBmkeHne oOpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
aME&0OoUTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHIUE MHOTOKJIETOYHBIX PACTCHUIA:
TPONMU3Mbl M HACTHM. JIBUKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmeyHas cucteMa. Pednexc. CkeneTHbIe MBINIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilormomenne BOABI, YIVIEKUCIOTO Ta3za W
MUHEpAJbHBIX BEHIECTB pacTeHUsiMU. [luTanue >KUBOTHBIX. BHyTpumnomnoctuoe
M BHYTPUKJIECTOYHOE TuIIeBapeHue. [luranme mNO3BOHOYHBIX IKUBOTHBIX.
Otnensl  OUIIEBApUTENBHOTO  TpakTa.  [luineBapuTeNbHBIE — KEJIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.



Jlpixanue opraHu3MoB. JIpIxaHue pacTeHul. J[pIXxaHuE IKUBOTHBIX.
Huddysus razoB uepe3 moBepxHOCTh kKieTku. KoxxkHoe npixanue. J[prxarenpHas
noBepxHOCTh. JKabepHoe u n€royHoe bixanue. JlpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA. OBOJIIOIUOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
IIO3BOHOYHBIX JKUBOTHBIX. JlpIXarenpHas cucrema 4elnoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTHALl W MJIEKONUTAKOWMX. Perynsauus IbIxaHwus.
Jlp1xatenbHbIe 0OBEMBI.

TpaHcnopT BemECTB y OpraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancnopt BemecTB y XUBOTHBIX. KpoBeHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTemMa TMO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpOBb. Kpyru KpoBooOpaimieHus. DBOIIOIUOHHBIC
YCJIO0KHEHHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u e€ perymsius.

Brinenenne y opranusmoB. Beinenenue y pacreHui. Beigenenue y
#KUBOTHbIX. CoKparutenbHble Bakyosid. Opranbl BblaeneHus. DuibTpanus,
CeKkpelus W O0O0paTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OPTraHOB
BbiJieieHUsA. CBsA3b TMOJOCTH Tela C KPOBEHOCHOW W BBIICIUTEIIBHOU
cucrteMaMu. BblIeneHre y MO3BOHOYHBIX >KMBOTHBIX W 4YenoBeka. [loukw.
Crpoenne u pynkimonnpoBanue Heppora. OOpazoBaHUe MOYH Y YEIIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M UUCTHI MPOCTEHIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHM.
Kyrtukyna. CpeacTBa nacCUBHON U XMMUYECKOU 3a1[UThl. DUTOHIIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3Ma ot 6osie3neld. IMmmyHHas cucreMa denoBeka. KineTouHbril u
TYMOpPaJIbHBIA UMMYHUTET. BpOXIEHHBIN U MpUOOPETEHHBIN CcrielnDUIecKuit
UMMYHHTET. Teopusi KIoHaIbHO-celeKTUBHOrO ummMmyHurera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETbl OpraHu3MoB. Poub
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W perymsanus 'y opraHusMoB. PaznpaxumocTts |y
OJHOKJIETOYHBIX OPraHu3MOB. Takcucel. Pa3gpaxuMocTs W peryisiuus y
pactenuid. PocToBbIE BEIECTBA U X 3HAYCHHE.

HepBHas cucrema u pedaekTopHas peryisiusi y >XUBOTHBIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIOIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOMU
CUCTEMbI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pedunexc u pednexkropnas gyra. bezycinoBHbie U yCIOBHBIE pe(IIEKCHI.

['ymopanbHas peryJisinus U SHIOKPUHHASI CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocBs3p HEpPBHOW W SHIOKPUHHON cucTteM. [umnotamamo-rumnoduszapHas
cucrema.

JdemoncTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OMHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocreitmme», «Opranbl BETKOBBIX PAaCTCHUIN,
«CucremMbl OpraHoB IO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS,
«CtpoeHue IUCTOBOM IMIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET YeIoBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieuHas  CHCTEMay,
«BbraenurenbHas cucremay, « QHIOKpHUHHAs cuctemay, «CTpoeHre MBIIIIbD,
«Mmmynutery, «KumeynomnonaoctHeie»y, «CxemMa NUTAHUS  PACTECHHIN,
«KpOBEHOCHBIE CHUCTEMBl MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue THAPBIY,



«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOeHHE J0KI€BOro uepBs», « HepBHas
cuctema peib», «HepBHas cucrema ssarymkm», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nruny, «HepBHas —cucrema
MIIEKOTTUTaronmx», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opymoBaHue: CBETOBOM MUKPOCKOII, MHKPOIIPENapaThl OJTHOKIETOYHBIX
OpraHu3MOB, MHKpOIpenapaTbl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTTIOKOXKHX, KUBBIE SK3EMILISIPhl KOMHATHBIX pacTeHUM, repbapuun
pacTeHHMil pa3HbIX OTJEIOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUH OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeIIOBEKa,
o0opynoBaHue MJi JEMOHCTPAIMM TOYBEHHOTO U BO3AYIIHOTO TMHUTaHUA
pacTeHul, pacHierIieHUs] Kpaxmayia U OCNKOB TOJ JeHCTBHEM (HDEPMEHTOB,
o0opynoBaHuEe I JCMOHCTPAIlMK OMBITOB TIO HW3MEPECHHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX JBHKEHUH, MOJIETU TOJOBHOIO
MO3ra pa3InYHbIX JKUBOTHBIX.

JlabopaTopHnasi padora «/3yueHne TKaHEe pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEeH )KUBOTHBIXY.

JlabopaTopHnasi padora «3yueHne opraHoB IIBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHOkeHUE M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrooe (BKIIIOYasi BETETaTUBHOE) U
nosioBoe. Buubl 06ecnosioro  pa3MHOXKEHHWS: TOYKOBAHHE, CHOPYJISAIINS,
dbparMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lomoBbie KIeTKH, Wik rametsl. Meto3. Ctaauu
Mmeno3a. lloBenenue xpomocom B Menose. KpoccuHrosep. buosornueckunii
CMBICJI MEHO03a U ITOJIOBOTO Ipouecca. Meo3 u ero MeCcTo B )KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pazputue. ['amerorene3 y KuBOTHbIX. [losoBbie
xkene3pl. OOpa3zoBaHWME ¥ pa3BUTHE TMOJOBBIX KiIEeTOK. (CrepMaroreHe3
ooreHe3. CTpoeHHE MOJOBBIX KJIETOK.

OmomoTBOpeHNE W AMOPHOHATBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOIOTUS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopgoecene3 — 00Ha U3 21A8HLIX NpobOIem
ambpuonoeuu. Kownyenyus mopgocenos u mooeau mopghoeceneza. Craguun
IMOpUOTeHe3a JKUBOTHBIX (HAa TmpuMmepe Jsarymku). JlpoOmenuwe. Twurmbl
npoonenus. [lemepmunupogannoe u  HeOepMUHUpPOBaHHOEe  OpobIieHue.
bracmyna, muner 6nacmyn. OcoOEHHOCTH APOOICHUS MIICKOTUTAIOIINX.
3apobIlieBble JUCTKU (racTpyJtianusi). 3akiajka OpraHoB W TKaHEW U3
3apOJBINIEBbIX JINCTKOB. B3anMmHOe BiIWsAHHE YacTell pa3BUBAIOLIETOCS
3apoapliia (AMOpHUOHATBHAS HHAYKIMS ). 3aKiIajika TiaHa CTPOCHUS KUBOTHOTO
KaK pe3ysibTaT HEPAPXUUYECKUX B3aUMOJCUCTBUM TE€HOB. BiusHue Ha
AMOPUOHATHHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct u pazButue xuBoTHBIX. [locTamMOproHansHbIM Tiepuoa. [Ipsmoe u
HempsiMoe pas3Butue. PaszButne ¢ metamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3Hauye€HHE MNPSIMOTO U HEMPSIMOIO
pPa3BUTHUSL, UX PACOPOCTPAHEHHE B MpUpoe. TUmbl pocta )KUBOTHBIX. DaKTOPHI
pPEryJsiliid pOCTa JKUBOTHBIX W denoBeka. CrTaguu MOCTIMOPHOHAIBEHOTO
pa3BUTHUS Y )KUBOTHBIX M uenoBeka. [lepuoasl onTorenesa yenoseka. CrapeHue
U CMEPTh KaK OMOJIOTHYECKHUE TPOIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ameroput u cnopodur. Meiio3 B
KU3HCHHOM TIMKJEe pacTeHuil. OOpa3oBaHue crmop B TpoIlecce Meio3sa.
['amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX



opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTteHuil. OOpa3oBaHue
Y Pa3BUTHUE CEMEHU.

MexaHu3Mbl PETryJISIUA OHTOTE€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHncTpanuu

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

Tabmumel 1 cxembl: «BereratuBHOE pa3MHOXKEHHE», « THIBI Gecroaoro
pa3sMHOXEHUD), «Pa3MHOXEHUE XITaMUAOMOHAIb», «Pa3MHOKEHUE IBIJICHBDY,
«PazmHoO)kenue  ruape», «Meno3d», «XpoMocoMmbl»,  «l'ameTroreHesy,
«CtpoeHue AMIEKIETKH U cliepMaTo3onia», «OCHOBHbBIE CTaIMM OHTOTEHE3a,
«IIpsamoe u HempsiMmoe pasButue», «Pa3BuTHE MaKWCKOro )xyka», «Pa3zButune
capaHun», «Pa3Butrue mArymku», «JIBOWHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX
pactennit»y, «CTpoeHue CeMsSH OIHOAOJBHBIX M JBYJOJIBHBIX PACTECHUI»,
«KW3HEHHBIN [UMKJI MOPCKOM KamycTb», <« KWU3HEHHBIA LUK MXay,
«OKu3HEHHBIN UK NATIOPOTHUKAY, <« KU3HEHHBIN LIUKJI COCHBD.

OO6opymoBaHue: CBETOBOM MHKPOCKOT, MUKPOIpPENapaThl SUIEKICTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYLIKID.

JlabopaTopnass padora «l3yueHue CTpOEHHUsA TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuueckass padora «BbIsiBlieHHE MPU3HAKOB CXOJICTBA 3apO/IbIIICil
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHHUE OpPraHOB Pa3MHOKEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTKa — HAYKAa 0 HACJEJICTBEHHOCTH U M3MEH4YMBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS WU Pa3BUTHS TCHETHKUM Kak Hayku. Pabotsr I
Menpens, I'. ne @puza, T. Moprana. Poiap 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUH
renetuku. Padoter H. K. Konbrora, H. U. BaBunosa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®unumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TMOHATUS W CHUMBOJBL. ['OMOJIOTrHYHBIE
XPOMOCOMBI, AJUICJIBHBIE T'€HbI, aJbTCPHATUBHBIC MPU3HAKWA, JOMUHAHTHBIA U
PEIECCUBHBIN TPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, THUOPUIIBI,
reHoturn, (eHotun. (OCHOBHBIE METONBI TEHETHKU: THOPUIOIOTHYECKUH,
LUATOJIOTUYECKU N, MOJICKYJISIPHO-T€HETUYECKHM.

JdemoHncTpanuu

[Toptpeter: I'. Menaens, I'. ne ®pusz, T. Mopran, H. K. Konbsnos, H. .
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, FO. A. @ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHETUKINY», «CXEMBbI CKPEITUBAHUS.

JlabopaTopHasi padora «JIpozodmira Kak OOBEKT TEHETHYCCKHX

VICCIICIOBAHUIY.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3aKoH

eIMHO00pa3usi THOPUIIOB TMEPBOrO MOKoJeHUs. [IpaBuio JOMUHUPOBAHMSL.
Bropoii 3akoH MeHenss — 3aKOH paclleIuieHusl Mpu3HakoB. L{uTonornueckue
OCHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ umores3a 4ucToThl raMer.

AHanuzupytoiiee CKpELIMBaHUE. [IpomexxyTOUHBIN XapaxkTep
HacJieloBaHusl. PaciiernieHue npu3HakoB IPU HEIIOJIHOM JTIOMUHUPOBAHUH.
JuruOpuaHoe ckpemuBaHue. Tpertuid 3akoH MeHaens — 3aKOH

HE3aBUCMMOIO  HACJIEIOBaHUsS  NPU3HAKOB.  llUTONOrMYeckue  OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUSI.



CuennenHoe  HacinenoBaHue mnpusHakoB. PabGorer T. Moprana.
CuernuieHHOE HAcJIeIOBAaHUE TE€HOB, HAPYLIEHUWE CLEIUICHHS MEXAY TIEHaMH.
XpOMOCOMHAasl TEOPHS HACIIEICTBEHHOCTH.

['enetuka nosia. XpoMOCOMHBIN MEXAaHU3M OIPEIEIEHUS 10JIa. AyTOCOMBI
M TOJIOBBIE XPOMOCOMBI. |'OMOramMeTHbld W  TE€TEPOramMeTHBIA  ITOJ.
['eHeTnueckass CTPyKTypa MOJIOBBIX XpoMocoM. HacnemoBanue mnpu3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

['eHoTnnn kak wesNocTHass cucrema. llnenoTrponus — MHOXKECTBEHHOE
JIEUCTBUE TeHa. MHOXKECTBEHHBIM ajulenn3M. B3auMonencTBHe HeauleNbHBIX
reHoB. KommiementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PAa3BUTHUSL PACTEHUM, )KMBOTHBIX U YEJIOBEKA, a
Takke (PU3MOIOTHUECKUX MPOIIECCOB, TIOBEACHUS M KOTHUTHUBHBIX (DYHKITHI.
['eneTnueckre MeXaHW3Mbl CHUMOHMOTEHE3a, MEXaHW3Mbl B3aUMOJICHCTBUSA
«XO3MH — Tapa3uT» M «XO35IMH — MHUKpOOMOM». ['€HEeTHYeCcKue acreKThI
KOHTPOJISI U U3MEHEHUS HACIIEJICTBEHHON NH(OPMAITUHU B MIOKOJIECHUSAX KIETOK U
OPraHu3MOB.

JdemoncTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpO 3akoHBI MenHaens», «Tperuit
3aKkOH  Mengens»,  «AHanu3upyrloliee  ckpemuBaHue»,  «HemnomHoe
ToMUHUpOBaHUE», «CIICTUICHHOE HACJeOBaHWE NPHU3HAKOB y JIPO30(HIB,
«l'enetuka mona», «Kapuotun demoBeka», «Kapuorum apo30QpuiIB»,
«Kapuotun nTune», «MHOXKECTBEHHBIM —aienu3sMm», «BzaumopencTeue
TE€HOBY.

OO6opymoBanue: MOJENb [JIsi JEMOHCTpAIlMUd 3aKOHOB E€IUHO00pa3us
TUOpUIOB TIEPBOTO TOKOJCHUS W PACHICTUICHHWS] TPHU3HAKOB, MOJEIb JUIs
JIEMOHCTPAllUM 3aKOHA HE3aBUCHMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJEIb IS
JIEMOHCTPALUK CUECILICHHOTO HACJIEAOBAaHHS MIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «l3ydeHue pe3yabTaTOB MOHOTUOPHIHOTO
CKpENIMBaHUA y APO30(DUITBD».

IIpakTnyeckas padora «U3yueHue pe3yabTaToB AUTHOPHUIHOTO
CKpENIMBaHUA y APO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopMmupoBaHUU (EHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBEHHbIE M KOJHWYECTBEHHBIE IIPU3HAKHU.
Bubl 13MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

Moaudukanronnas HW3MEHYUBOCTh. Ponb cpeasl B (OpMHpPOBAHUU
MOIU(PUKAITUOHHOM M3MEHUYHUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpupasi (B. Moranncen). CpoiicTBa
MOIU(PUKAITMOHHON N3MEHYHUBOCTH.

['enoTnnnueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOM
W3MEHYUBOCTH. BHAbI T€HOTHIIMYECKOM WM3MEHYMBOCTH: KOMOHHATHUBHAS,
MYyTallMOHHAs.

KomOuHaTHBHAs M3MEHYMBOCTH. MeW03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. POJIb KOMOWHATMBHON W3MEHYMBOCTH B
CO3/IaHUH TEHETHYECKOTO pa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanroHHass MU3MEHYMBOCTh. BHAbl MyTalui: reéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE ¥ HWHIYLUHUPOBaHHbIC MyTalUU. SaepHbIE W
UTOIUIa3MaTuyeckue MyTtaruu. (ComMaTHYeCcKHMe ¢ TOJIOBBIE  MYTallMH.
[IpyynHBI BOBHUKHOBEHUSI MyTalMi. MyTareHsl U UX BJIUSHUE HA OPraHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MpOLEcca. 3aKOH FOMOJIOTUYECKHX PSIIOB B
HacneacTBeHHo nameHunBocty (H.U. BaBuiio). BuesepHas n3aMeHUHBOCTh U
HACJICICTBEHHOCTb.

Onucenemurxa u dNUSEHOMUKA, PONb INUSEHEMUYECKUX (DAKmopos 6
HACNe008aHUY U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKO8 V) OP2AHUZMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. BaBuios.

Tabmumer 1 cxembl: «Buasl u3MeHYuMBOCTHY», «MoauduKanmoHHAS

U3MECHYHUBOCTBY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopenue», «l'eHeTMdeckue 3a0o0JieBaHUS  YeIoBeKa», «Bumwl
MYyTaLumn.

OO6opynoBanue: KUBbIE U TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTCHUH,
pucyHkH ((poTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BHIAMU U3MEHUUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MeHUnBOCTU. [locTpoeHne BapHAIMOHHOTO psia |
BAPUALIMOHHOU KPUBON».

IIpakTnueckas padora «Myrtanuu y aApo3odunsl (Ha TOTOBBIX
MUKPOIIpENnapaTax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuotun yenoseka. MexxayHapoaHas mporpaMma UCCIEI0BAHUS T€HOMA
yenoBeKka. MeToabl H3y4YEHHs] TEHETUKM 4YEJOBEKa: TIEeHEaJOTMYeCKHi,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJISIIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONpPENECICHUE  TEHOTHIIA:
ITOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM YHCJIE C IOMOILBIO
[1[[P-ananm3a. HacnencTtBenHslie  3a0ojeBaHMs  4yeloBeKa. ['e€HHbIE W
XPOMOCOMHBIC  0OJIE3HH  4YeJIOBEKa. bonesnn ¢ HaciIeACTBEHHOU

MPEAPACIIONOKEHHOCTBIO. 3HaueHHe MEIUIIMHCKOM T'C€HETUKU B
IPEAOTBPAIICHUN M JICUCHUH I€HETHYECKUX 3a00JieBaHUI ueaoBeka. Meauko-
T'€HETHUYECKOE KOHCYJIbTUPOBAHHUE. CTBOJIOBBIE KJICTKH. Ilonsarue

«TEHETUYECKOTO Tpy3a». OITUYECKHUE AaCMeKThl WCCIEeNOBaHUN B 00JIacTU
PEaKTUPOBAHUs TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTOpbl MOBHIIICHHOW YyBCTBUTEIBLHOCTH YEIOBEKA K
dbuznueckoMy W XHMHYECKOMY  3arpsi3HEHUIO  OKPYXKAIOIIEH  Cpebl.
['eneTnyeckas mpeapaciog0kKEHHOCTh YEI0BEKA K MAaTOJIOTUSIM.

JdemoncTpanuu

Tabmuubr u cxembl: «Kapuotun yenoseka», «MeToIbl U3ydeHUS] TCHETUKU
yenoBekay, «I'eHeTnueckue 3a00JI€BaHUS YETOBEKaY.

IIpakTuueckas padora «CocTaBlIE€HHUE U AHAIU3 POJIOCIOBHOMNY.

Tema 15. Cenekunsi OpraHu3sMoB

JlomecTukanusa W CeleKluus. 3apoKICHUE CEJIEKIWU W JOMECTUKALUU.
Yuyenne H. W. BaBumoBa o LleHTpax NpOUCXOXIEHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHui. Poip cenekuuu B CO3JaHUU COPTOB PACTEHUHU U MOPOJL
#KUBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacieACcTBeHHOM wu3MeHunmBoctH H. WM. BaBumioBa, ero 3HadeHue id
CEJICKIIMOHHOM paboTHI.

Mertoapl ceneKnuoHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
UHIABUAYAJIbHBIA.  JTanbl  KOMOWMHAIIMOHHOW  celekiuu.  Vcmbitanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUITY C TMOMOIIBIO OIEHKH
¢dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJ  CEJEKIIMOHHOW  PaboThI.
PaguanyoHHbli W XMMHYECKMA MYyTareHe3 KakK HCTOYHHK MyTalUd y



KyJIbTYpPHBIX ()OpM OpraHu3MoB. Vcrmonb30BaHNEe TEHOMHOTO PEIaKTHPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK u1st momydeHus nCXoQHOro MaTepuana Jijis
CEJICKLIUH.

[Tonyuenue MOJTUIIIIOUIOB. Buyrtpusugosas TUOpUIU3AIINSL.
brnuskoponcTBeHHOE — cKpemuBaHWE, WM MHOpuAWHT. HepoacTBenHoe
CKpenuBanue, win aytTopuaunr. ['ereposuc u ero npuuuHbl. Mcnons3oBanue
reteposuca B ceneknun. Otaanénnas rudpuausanus. [Ipeogonenue Oecrmoaus
MEXBUJOBBIX THOPHUIOB. [[OCTHIKEHMSI CENEeKIMM pAaCTeHUH U S>KHUBOTHBIX.
«3enénas pesonioyusiy.

CoxpaHeHue U U3yYeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUIA
U WX JUKUX pOJWYEH JJis CO3MaHWS HOBBIX COPTOB U THUOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJBTYp. H3yuenue, coxpauwenue u ynpaeieHue
2eHEMUYECKUMU  Pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YENAX VIYUUIeHUs CYWeCmeVIouWux U CO30aHUs HOBbIX NOpoo,
JUHULL U KPOCCO8, 68 MOM HUCle C NPUMEHEHUeM COBPEMEHHbIX Memooos
HAYYHbIX UCCIe008AHULL, NePed08bIX Udell U NePCHeKMUBHBIX MEeXHOI0U.

JdemoncTpanuu

[Toprpersr: H. 1. BaBunios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxesinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr m  cxembl: «lleHTpHI TPOMCXOXKIEGHUS H MHOT00Opa3us
KYJbTYPHBIX PAacTE€HUN», «3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEACTBEHHOU
U3MEHUMUBOCTHY», «MeToasl cenekiumy», «OtmanénHas rulOpuan3anus»,
«MyTtarenes».

JlabopaTtopnasi padora «/3ydeHue COPTOB KYyJIbTYPHBIX pPACTEHUU U
MOPOJI JOMAITHUX )KUBOTHBIX.

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTCHUM».

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHUS CEJIEKIIMU PAacTeHUH U
KUBOTHBIX  (Ha  CEJICKIIMOHHYI  CTaHIMIO,  IUIEMEHHYI  (epmy,
COPTOUCTBITATENLHBIN Y4acCTOK, B TEIUIMYHOE XO34WCTBO, B J1abOpaTOpHUio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAs OMOJIOTHS

OOBEKTHI, UCTIONIb3yeMble B OMOTEXHOJOTUHU, — KIIETOYHBIC M TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPTaHHU3MBI, WX  XapaKTepUCTHUKA. TpaguuuoOHHas
OMOTEXHOJOTUS: XJICOOMEYeHUE, TMOIYyUYeHUE KHUCIOMOJIOUYHBIX MPOAYKTOB,
BUHOAEMUe. MukpoOuonorundeckuii cuHTe3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
TexHoyoruii. [Ipon3BoacTBO OeIKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue TEXHOJOTUHA U MHCTPYMEHTOB II€JI€HANIPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBAHUS TE€HOMOB C LEJIbI0 TMOJY4YEHUST OPraHu3MOB U HX
KOMITOHEHTOB, COJIEP KAIIUX HE BCTPEUAIONIUECS B IPUPOAEC OMOCHHTETUYECKUE
nyTH.

Knerounas unxxenepus. Metobl KyJbTypbl KJIETOK U TKAHEN PACTEHUN U
*KUBOTHBIX. KpmoOanku. Comarmueckass TUOpPUAM3AIUS U COMATHYECKHMA
smbOpuorene3. Vcrnonp3oBaHue ramiouioB B CENEKIMU pacTeHui. [lonyuenue
MOHOKJIOHATIbHBIX anmumer. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOJIUKTIOHANIbHBIX  aHmumen 6 meduyune. VICKyCCTBEHHOE OILIOJOTBOPEHUE.
PexoHCTpyKknMs  SMUEKIETOK W KJIOHUPOBAaHHWE  JKMBOTHBIX.  Merox
TPAHCIIAHTALIMU AJIEp KIETOK. TexHonocuu 0300posienus, Kya1bmusuposaHus u
MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOXO03AUCTEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas HHXXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa U
koHcTpyupoBanue  pexomOmHanTHeix JIHK.  Co3zdanue  mpanceennvix



opzcanusmog. JIOCTHKEHUS W TMEpPCHEKTUBBI XPOMOCOMHOW W T'€HHOU
WHKEHEPHUH. DKOJIOTHIYECKUE U ITUUECKHE MPOOIEMbl TCHHOW WHKCHEPHH.

Menunuackue OuorexHosmorun. l[loctreHomHas nudpoBas MeaMIMHA.
[MIP-muarnoctuka. MeTabOIOMHBIA aHANW3, TEHOIEGHTPUYECKUN aHaIu3
IIPOTEOMA YEJIOBEKAa Il OLICHKH COCTOSHUS €ro 310poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KIJIETOK. TapreTHas Ttepamus paka. 3D-OuomHxeHepus s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3TaHUS
KOMITJIEKCHBIX TKAaHEW COUYETaHWEM TEXHOJIOTUH TPEXMEPHOTO OMONPUHTUHTA U
ckaddonauHTa 1715 PelIeHns 3a1a49 EPCOHATM3UPOBAHHON MEAUITIHBI.

Coznanne BEKTOPHBIX BaKIMH C IENbI0 o0ecrieueHnss KOMOMHHUPOBAHHOMN
3amuThl oT Bo30ynuteneit OPBU, ycraHoBieHHe MOIEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanuss PHK-conepkamux  BUPYCOB, BBI3BIBAIOIMIUX — 0CO0O
omacHbIe 3a00JIeBaHUS YEIIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabmuuer wu  cxemsl:  «Vcmonp30BaHWE ~ MHUKPOOPTaHU3MOB B
MPOMBIIUIEHHOM  NpPOWU3BOACTBE», «KiletouHas uHxkeHepus», «l eHHad
VHXXCHEPUSD).

JlabopaTopHasi padora «l/3yueHne 00bEeKTOB OMOTEXHOJIOTUH.

IIpakTuuyeckas padora «IlomyyeHne MOTOUYHOKUCIBIX TPOTYKTOBY.

Jkckypceusi «bHOTEXHOJOTMST — BaXKHEWIas NPOU3BOJAUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BuTHEe 3BOJILHMOHHBIX NMPEACTABJICHUI B
Onosioruu

OpomonnonHass teopuss Y. JlapBuna. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas faearenbHocTh Y. JlapBuHa.

JBwxymue cunael  sBoionuu  BujnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoi Teopuu sBomtonmu (CTD). Heirpanphas
Teopust dBotonuu. CoBpeMEHHasi JBOJIOIMOHHAS OWOJOTHS. 3HAYCHUE
ABOJIIOITMOHHONW Teopur B (OPMHUPOBAHWU E€CTECTBEHHO-HAYYHON KapTUHBI
MUpa.

JdemoncTpanuu

[Toptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cent-Unep, K.
KioBwe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xomnaeitn, /1.
K. benses.

Tabmuubr u cxemsl: «Cucrema >xkuBoit mpupoasl (mo K. Jluauew)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopMUpOBaHUS
PUCTIOCOOJICHN y pacTeHuil U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyra myremectsuss Y. Jlapsuna», «Haxonkm Y. lapBunay, «®Dopmbl
OooprOBl  3a  cymiectBoBaHue», «llopombr romybeit», «MuorooOpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl momMammHMX >KMBOTHBIX», «Cxema
oOpa3zoBanusi HOBbIX BuIoB (1o Y. JlapBuny)», «Cxema COOTHOIIEHUS
JOBIKYLIUX CHJI 3BOJIOIUNY», «OCHOBHBIE MOJOXEHUSI CUHTETHYECKON TEOpUH
HBOJIOLINI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTATHI

[lonmynsimusa Kak »leMEHTapHas enuHuia 3Boionud. CoBpeMEHHBIE
METOJIbl OIICHKM TEHETHYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOMYJISIIHMA.



H3menenne reHodOHIAa TOMYJSIUMM KaK JJIEMEHTapHOE HBOJIOIMOHHOE
sBIeHUE. 3aKOH IreHeTnYeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKkTOpbl (ABUKYIIHME CUIIBI) SBOJTIONUUA. MyTarmOHHBINA
npouecc. KomOunatuBHasi wu3MeHYMBOCTh. Jlpelid TEeHOB — ciydaiiHbie
HEHAINPaBJICHHbIE WM3MEHEHUS YacTOT ajuielied B TOmysanuax. OQdekt
ocHoBarensa. Idpgexm OymouLiouno2o eopaviuika. CHuUdCeHUe 2eHemuidecKo2o
pasnoobpasusi: npudunsl u cieocmesust. Ilpossienue s¢hgpexma opeiigha 2eros 6
bonvuwiux u  manvlx  nonyaayusx. Murpamun.  M3omAnms  MOMYJISIIHA:
reorpadudeckas (IpocTpaHCTBEHHAs ), Orojorndeckas (penpoayKTUBHAS).

EctectBennbiii oTO0p — Hampapisronuii gaxrop sBomoruu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIDKYIIMM, CTAOMIM3UPYIOMINUNA, pa3phIBAIOIINAN
(mm3pyntuBHbIN). [lomoBoit 0TOOp. BO3ZHUKHOBEHNE U ABOIOIUS COIIMAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[TprcnocoOIEHHOCTh OPraHU3MOB KaK PE3yiabTaT MHUKPOIBOJIOIIHH.
Bo3HukHOBeHHE  TpHCTOCOONICHW Yy  OopraHu3MoB.  ApoMopdo3sl U
UIMOAJAITALUH. [Tpumepsr MPUCTIOCOOICHHI y OpPTraHU3MOB:
Mopdomornyeckue, (GU3NOIOTUYECKHE, OHOXUMHUYECKHE, TOBEICHUYECKHE.
OTHOCHUTENBHOCT MTPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crtpykrypa. BumooOpasoBaHue Kak pe3ysibTar
MUKPOIBOJIIOIMH. M3omsmus — kitoueBor (akTop BugooOpazoBanus. llytu u
CITOCOOBI BHJI000pAa30BaHMS: ajuionaTpuyecKoe (reorpaduueckoe),
CUMIATpUUYECKOe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TOJUILIOUIM3AIINS,
rubpuauzanusi). JMUTeTbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pons »BomonmoHHONW OWONOrMUM B pa3pabOTKE HAYYHBIX METOOB
coxpaHeHusi OMopa3zHooOpa3uss. MUKPOIBOIIONKUS U KOIBOJIOIHS MAapa3uToOB U
uX X03sieB. MexaHu3mbl (OPMHPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
c11ocoObI OOPHOBI C HEH.

JdemoncTpanuu

[Toptpetsi: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass U3MEHUYMBOCThY, «llomynmsmmnonnas
CTpyKTypa Buua», «Cxema TmposiBIeHUS 3aKkoHa Xapau—BaiinOepray,
«JIBMKyIIMEe CHUIIBI 3BOJIOLUNY», «IJKOJOTMYECKasi W30JALUS TOMyJIsIUi
ceBaHckoi openny, «l'eorpaduueckas U30IAIUS TUCTBEHHUIIBI CUOMPCKON U
JIMCTBEHHUIIBI aypcKoi», «IlomynsiiMOHHbIE BOJIHBI YMCIECHHOCTU XUIHUKOB
U KepTB», «Cxema JEHCTBHS €CTeCTBEHHOTO OTOOpa», «DopMbl GOphOBI 3a
cymiecTBoBanuey, «MHaycTpuanpHbli MeaHu3M», «/KUBBIE HCKOIIAEMBIE,
«IToxkpoBUTENbCTBEHHAs OKpacka >KUBOTHBIX», «lIpemynpexknaromas okpacka
KUBOTHBIX»,  «Dusuonorunueckne  amantamuuy,  «lIpucrnocobaeHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIIBHOCTBHY», «Kpurepuu Buaa», «Bulbl-IBONHUKWY,
«Ctpyktypa BHaa B mpupoae», «Cmocobbl  BUA00Opa3oBaHUSY,
«"eorpaduueckoe BUI000pa30BaHUe TPEX BHJIOB JIAHJIBIIICH,
«IKOJOTUYECKOE BUI000pa30BaHNE BUIOB CUHUID, «ll0MUTIIIONIBI pacTeHU,
«KarmycTHO-peieuHbIil TuOpumy.

OO6opynoBaHue: repOapuu pacTCHUH, KOJUICKIIMH HACEKOMBIX, dydesa
OTUI] U 3Bepel C MPUMEPAMH PA3IUYHBIX MPUCIOCOONICHHM, dydena NTHUIl U
3BEpei pa3HbIX BUJOB, TepOapuyl pacTeHU OIM3KUX BUIOB, 00pa30BABIIMXCS
Pa3IUYHBIMH CTIOCOOAMH.

JlabopaTtopnas paGora «BbisiBIeHHME M3MEHYMBOCTH Yy 0COOEH OIHOTO
BUJIA».



JlabopaTtopnass pab6ora «lIpucrmocoOneHuss OpraHu3MOB H  UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTDY.

JlabopaTtopnass padora «CpaBHeHHE BHJIOB MO Mop(doigorudeckomy
KPUTEPHIOY.

Tema 3. MakpodBosouus u eé pe3yJabTaThl

Meroapl u3yudeHUsT MaKpodBoOdIONMU. [lameoHTOIOrHYECKne METObI
u3ydeHus: spomtonmu. I[lepexomgnsie ¢GopMbl W (PUIOTEHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaduyeckue metoasl u3ydenus 3Boonuu. CpaBHeHue (Gropsl u
¢dbayHbl MaTepuKoB U OCTPOBOB. buoreorpaduueckue obmactu 3emiau. Bujsi-
OHIEMHUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIbHO-MOP(OJOTUYECKUE  METOIbI
U3YYCHUS] HBONIONUU. [ €HEeTHMUEeCKHEe MEXaHW3Mbl JBOJIIOIMU OHTOTEHE3a H
MOSIBJICHUSI DBOJIONMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE ¥ aHAJOTUYHBIC
opranbl. PynmuMeHTapHbIe OpraHbl W aTaBU3Mbl. MOJEKYISPHO-TEHETHUECKHE,
OMOXMMUYECKHEe W  MAaTeMaTUYeCKHEe METOJbl  HM3yYCHHS]  DBOJIOIHH.
["'omonornunsie reHbl. COBPEMEHHBIE METOABI MMOCTPOCHUS (PUIIOTCHETHIECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U YBOJIFOIUS TECHOMOB.

OOmme 3akoHOMEpPHOCTH (TpaBuja) HBOMIOUMH. [lpunyun cmenwvl

@yHKYULl. HeobpatumocTs HBOJIOLIHH. AnantuBHas paauanusi.
HepaBHOMEPHOCTH TEMITOB 3BOJIOLIUH.
JdemoncTpanuu
[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkens.
Ta0au1s! u CXEMBI: «DPuIoreHeTHYESCKUMN psn JIOIIagn»,

«ApxeonTepukcy, «3Bepo3yoObie smepb», «Creromnedans»y, «Punmodurs,
«CeMeHHbBIE TamnOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emmu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanpHble cTaguy SMOPUOHATBHOTO PAa3BUTHS
MO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMUHBIE M AaHAJIOTUYHBIE OPTaHbI»,
«PynumeHTe», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  dYelOBEKa W
muMnan3e», «l JaBHbIE HANPaBJICHHS IBOIONUNY, «OO0IIMe 3aKOHOMEPHOCTH
HBOJIOLINI.

OO6opymoBanue: KOJJICKIIUU, TepOapuu, MYJSDKH HCKOIAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunple THmoTe3sl MPOUCXOXKIEHUS XU3HM Ha 3emiie. AOWOreHe3 u
nancnepmusi.  JloHayuyHble — OpPEACTABICHUS O  3apOXKACHUU  JKU3HU
(kpeanoHus3M). ['mnmoTe3a MOCTOSIHHOTO CamMO3apOXKACHUS JKU3HU U €€
onmpoBepkeHue omnbitaMmu  ®. Pemu, JI. Cnawrannanm, JI. Ilacrepa.
[TpoucxoskieHne KU3HA U aCTPOOUOIOTHSI.

OcHoOBHBIE ~ 3Talbl  HeopraHuyecko  sBomronuu.  [linaneraphHas
(reojoruyeckasi) SBOJIIOIUSA. XHUMHUYECKas JBONIONUS. AOHOTCHHBIN CHHTE3
OopraHnyeckux BeliecTB u3 Heopranmyeckux. OneiTr C. Mumnepa u I'. FOpu.
OO6pazoBanue moaumMepoB u3 MoHOMepoB. KoarepBathas rumoteza A. U.
Onapuna, rumnore3a mepBuYHOrO OyiboHa JIk. XonmelHa, TeHeTHYECKas
runore3a . Mémnepa. Pubosumsr (T. Uek) m rumorteza «mupa PHK» V.
['un6epra. opMupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

HUctopuss 3emnn U Metonsl €€ u3zyueHus. Vckomaemble OpraHUYeCcKue
octatku. [eoxpononorus u e€ wmeroasl. OTHOCUTENbHAasT U aOCOIIOTHAS
reoxpoHosiorus. ['eoxpoHosiornyeckast mKasua: 30Hbl, 3pbl, IEPUOJIbI, STOXU.



HauvanbHbie 3Tanel oprannyeckoi sBosirouuu. llosBieHune u 3BOJIOLHS
MEPBBIX KJIETOK. DBOJIONHS MeTaboan3Ma. BO3HUKHOBEHHE MTEPBHIX IKOCUCTEM.
CoBpemMeHHbIE MHUKpPOOHBIE OWOIJIEHKM KaK aHajor TEpBBIX Ha 3emiie
coobmiectB. CTpoMatonuTsl. [IpokapuoThl 1 3yKapuOTHI.

[IpoucxoxaeHue DYKapUuOT (cumbuorenes). OBOJIIOIIUOHHOE
MIPOUCXOXKACHUE BUPYCOB. [IponcxokaeHue MHOTOKJIETOYHBIX OpPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX IPYIIIT MHOI'OKJICTOYHBIX OPIaHH3MOB.

OCHOBHBIC 3Tallbl SBOIOLMH BBICIINX pacTeHUN. OCHOBHBIC apoMOP(O3bI
pacrenuid. Beixox pacreHuii Ha cymy. [losBieHHe CHOpOBBIX pPACTEHHU U
3aBoeBaHre UMHU cymu. CeMeHHble pacTeHus. [IpoucxokaeHue IBETKOBBIX
pacTeHUN.

OcHOBHBIE ATallbl BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KeMOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX
tunoB. IlepBeie xopnoBbie KUBOTHbIE. JKuU3HH B BOAE. DBOIIOLHMS
no3BoHOYHBIX. [Ipoucxoxaenne ambubuit u pentuwiuid. [Ipoucxoxnenue
MiIeKonuTaomux W nrum. [lpuHnun kimodeBoro apomopdosza. OcBoeHue
0€CTI03BOHOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3ButHne xu3HM Ha 3emiie MO 3paM U MEpHOJiaM: apXei, MpoTepo30M,
najaeo30i, Me3030M, KaiHo30M. OOmas XxapakTepuCTHKa KiIuMaTa W
reoJIOTHYECKUX TpoueccoB. [losiBiieHMEe U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTUYECKHE KPHU3UCHI TPponuioro. [IpuanHel
U CIIEJICTBUSI MacCOBBIX BbIMHpaHUil. COBPEMEHHBIA 3KOJIOTHYECKUN KPHU3HC,
ero ocooennoctu. [Ipobrema coxpanenus 6mopasHooOpas3us Ha 3emIie.

CoBpemenHas cucteMa oprannueckoro mupa. [IpuHiumne kinaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpetrsl: @. Peau, JI. Cnamnannanu, JI. ITactep, . 1. Meunukos, A.
N. Onapun, [x. Xonaein, I'. Mémnep, C. Mumiep, I'. IOpu.

Tabmuubr u cxemsl: «Cxema onbita O. Peany, «Cxema onbita JI. Tlactepa
0 M3YYEHUIO CaMO3apoKJIeHus xku3Hu», «Cxema ombita C. Mwmwiepa, I.
FOpu», «3Tanbl HEOpraHUYECKON 3BOTIOLUNY, «['€e0XpoHOIOrnYecKas IIKaaay,
«HavanpHble 9Tambl  OpraHuyeckoi HBomoIUK», «Cxema oOpa3oBaHUS
yKapuoT myTéM cuMmOuoreHesa», «CucreMa xuBoil mpupoab», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHui», «PuHnopuUTHY, «OIHOKIETOYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BOAOpOCHW», «Mxwm», «llamopoTHUKNY,
«l"onocemennble pacTeHus’», «OpraHbl NIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeiimme,
«Kumeunononoctasiey, «llmockue depBu», «Unmenucrororue», «PwiOb,
«3emHOBOMIHBIEY, «lIpecmbikatommuecs», «lItuipy, «MIIEKOUTAIOMIKUEY,
«Pa3BuTHEe XKU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3zButhe KW3HM B TANE030MCKOM dpe», «Pa3Burhe KHU3HH B
Me30301CKOU 3pe», «Pa3BuTHE XKU3HU B KaillHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOI0 MUPaAY.

O6opynoBanue: TepOapuy PACTCHUN PA3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIJIAXKHBIC Mpenaparbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKIIMM MTJIOKOKHUX, CKEJEThl MO3BOHOYHBIX YKMUBOTHBIX, Uyye€ja MNTHUIl U
3BEpEH, KOJUIEKIMHA OKaMEHEJIOCTEW, TOJIE3HBIX HCKOIMAEMBIX, MYJISKU
OPraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryanbnas JadoparopHas padora «MoaenrpoBaHUE OIBITOB
Mumnepa—tOpu 10  u3y4eHHI0O a0HMOTEHHOTO CHHTE3a OPTraHUYECKUX
COCIMHEHU B MIEPBUYHOMN aTMoc(eper.

JlabopaTopnasi padora «l/3yueHne U ONKMCaHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «/I3ydeHne oCOOCHHOCTEHW CTPOEHUS pPACTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas  padora  «l3yueHume  OCOOEHHOCTEW  CTPOCHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3a7aun aHTPOMOIOTHU. METOIbl aHTPOTOJIOT U H.

CtaHOBJIEHUE MPEJCTABICHUI O TPOUCXOKICHUN YelIoBeKa. Penuruo3ueie
BO33peHUs. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoAcTBO 4yenoBeKa C JKUBOTHBIMH. (CHCTEMATUYECKOE IOJIOKEHHE
yenoBeka. CBHUIIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
MOP(OIOTHIECKHE, AMOPHOJIOTHYCCKHE, (hbHU310I0r0-OMOXUMHYECKHE,
noBejeHueckue. OTauuusi 4YenoBeKa OT KUBOTHBIX. lIpsiMoxoxieHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE MOJIOBHOTO MO3ra U BTOPOU
CUTHAJIBHON CHUCTEMBI.

JBwxymue  cunbl  (akTOphl) — aHTpOINOTreHe3a:  OMOJIOTHYECKHeE,
conrasibHple. COOTHOIICHHE OMOJIOTMUECKMX U COLHUAIbHBIX (HaKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIEC CTaauU aHTpornorene3a. PanHue yenoBexooOpa3Hble 00E3bsHbBI
(POKOHCYINIBI) W paHHHWE TOHTHABI — OOIIME TPEAKH YEIOBEKOOOPA3HBIX

00e3bsiH ¥ JIIOACH. ABCTPAJONUTEKH — JBYHOTHE TMpEaKu Jiroaei. YemoBek
yYMEJIbIA, MEPBBIC HM3TOTOBICHUS OpyAuN Tpyla. UenoBek NpsIMOXOASIIUNA U
NEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YemoBek renenbOeprckuii —
oOmuii MpeoK HeaHAePTaIbCKOrO YeJOBEKa U YeJOoBeKa pa3yMHOTO. YemoBek
HEAHJAECPTAIbCKUNA KaK BUJ JIFOJCH XOJOJHOrO KiMmmara. YelnoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka u majieoreHOMHKA.

DBOJIIONMSI COBPEMEHHOTO YelloBeKa. ECTecTBEHHBINM 0TOOp B MOMYJISIIASIX
YyesoBeka. MyTalMoOHHBIN mporiece ¥ noauMopdusM. [lomynsaimroHHbIE BOJIHEI,
npeid reHoB, Murpamus u «3QQGeKT 0oCHOBATENS B MOIMYJISIUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckue pacel. [loHsatue o pace. bospline pacel: €BpOneOUIHAS
(eBpasmiickasi), aBCTpaJIO-HErpouJHasE (SKBATOpUalbHAsA), MOHTOJOUIHAS
(a3uarcko-amepukaHckas). Bpems U myTu pacceleHHs] 4esIOBEKa IO IUJIaHETE.
EnuHcTBO yenoBeueckux pac. HayuHas HECOCTOSTENIBHOCTH — pacu3Mma.
[TpucnocoOIEeHHOCTh YeIOBeKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOMICH CpEeIbl.
Brnusaue reorpaduueckoit cpenbl u Jpeiidha TEHOB Ha MOPQOJIOTUIO H
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIuiMHapHble  METOAbl B (u3WYecKor  (OMOIOTHYECKOiN)
AHTPOMOJIOTMU.  DBOJIIOLIMOHHASL ~ AHTPOMOJIOTHSI U MHaJCOAHTPOIOIOTHUS
YEJI0OBEUECKUX MOMyJIsSIMi. bruoconnanbHble UCCIIEA0BAaHNS ITPUPOBI YEIOBEKA.
HccnenoBanne KOIBOTIONMUHA OMOJIOTHYECKOTO M COIMATILHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmuubr u cxembl: «MeToasl aHTPOMONOTUU», «l OJIOBHOW MO3T
yenoBekay, «UenoBekooOpasHbie 00€3bsHB, «CKEIeT YelIOBeKa MU CKEJeT
IUMIIaH3e», «PyTMMEHTBI U aTaBU3MBD», «JIBUKYIIME CHIIBI aHTPOIIOTECHE3a,



«IBOJIIOIIMOHHOE JIPEBO YETIOBEKa», «ABCTPAIONUTEK», «UelOBEK yMeIbIiiy,
«YenoBek mnpaAmoxodsamun», «JleHucoBckuil yenoBek» «Heanaepranbiby,
«KpomanboHI1Ib», «IIpenku denoBeka», «ITambl SBOJTIOLUN YEI0BEeKa», «Pachl
YEJIOBEKA.

OOGopymoBanue: MYJISDKA OKaMEHENOCTeH, MPEeAMETOB MaTepHaIbHOU
KyJIbTYphl TIPEIKOB dYeNOBeKa, penpoaykiuuu (dororpadun) KapTuH C
MH(OJIOTHYCCKUMH U OHONCHCKMMHU CIOKETaMU IPOMCXOXKICHHUS 4YeIOBEKa,
doTorpaduu HaxOIOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YelOBEeKa,
MOJIEJIb Yeperna 4YelIOBeKa M ueperna IIMMIaH3€, MOJIeNb KUCTHU YeJOBeKa U
KUCTHU IIAMIIaH3€, MOJIEJI TOPCA NPEAKOB YEIOBEKA.

JlabopaTopHasi pabGora «l3ydueHue 0COOCHHOCTEH CTpPOCHHUS CKejeTa
YEJI0BEKA, CB3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTuyeckass padora «lM3ydeHHe HKOJOTMYECKUX  aJanTalui
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxxnenne u pasBuTue dkojoruu B Tpyaax A. ['ymOGompara, K. O.
Pynbe, H. A. CeBeprioa, 3. I'ekkens, A. Tencin, B. H. CykauéBa. Pazaensl u
3a7a4u 3K0JIoruu. CBS3b IKOJIOTUU C IPYTUMHU HAyKaMH.

Meroapl skonoruu. [loneBbie HAOMIOACHUS. DKCIEPUMEHTHI B SKOJIOTHUU:
npupoAHbie W JabopaTopHbie. MonenupoBaHHe B JKOJOTHH. MOHHTOPUHT
OKpY>KaroIel CpeIbl: JIOKAIbHBIN, peTHOHAIBLHBIN U TJI00ATbHBIN.

3HaYeHUE HSKOJIOTMYECKUX 3HAHUU NI YeJIOBeKa. JKOJOTMYEeCKOe
MHPOBO33PEHNE KAK OCHOBA CBA3EH YEIO0BEUYECTBA C IIpUpoaor. DopMupoBaHue
DKOJIOTMYECKOM KYJIBTYPBI U SKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUSL.

JdemoHncTpanuu

[Toptpersl: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, 3. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuiel U cxembl: «Pa3aensl skonoruny, «MeTtoasl 3KoJorun», «Cxema
MOHUTOPHUHTA OKPY’KAOIIEH CPEIbD.

JlaGopaTtopnass  pabora  «/M3yueHHMe  METOJOB  DKOJIOTHYECKHX
VICCIICIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 0OMTAHUS

Okomornueckre  (GakToppl M 3aKOHOMEPHOCTH  UX  JICHCTBHSL.
Knaccuduxamus sxomornuecknx ¢GakTopoB: aOMOTHUECKHE, OMOTUYECKHE,
anTpornorerabie. O0IIMe 3aKOHOMEPHOCTH ACHCTBUS SKOJIOTHIECKUX (haKTOPOB.
[lpaBuno wmuaumyma (K. Imopenrens, 0. JIubux). ToiepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AlGuotnueckue ¢akropsl. CBeT kak sKkonorudeckuii dakrop. [leiicTBue
Pa3HBIX YYaCTKOB COJTHEYHOT'O CIIEKTPa HAa OPTraHU3Mbl. DKOJIOTMYECKUE TPYTIIbI
pacTeHH W J>KMBOTHBIX MO OTHOWICHHIO K cBeTy. CUTHaJbHasi pojb CBETA.
doTonepruoOan3M.

Temneparypa kak skonoruyeckuii (axrtop. JleiicTBue Temmeparypsl Ha
opranu3Msbl. [TOWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
Y CTCHOTEPMHBIC OPTaHU3MBI.

Brnaxxnocts kak sxonorumdeckuit gaxrop. Ilpucmocobnenuss pacTeHuil kK
NoJI/Iep KaHMI0 BOIHOTO Oananca. Kimaccudukamusi pacTeHU M0 OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOUTaHUST OPTaHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, TOYBEHHAS,
IyOMHHAsT TIOJMIOYBEHHAs, BHYTpUOpraHu3mMeHHas. DOU3MKO-XUMHYECKUE



O0COOEHHOCTH Cpell OOMTaHus OpraHu3MoB. [IpucmocobieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornueckue purmbl. BuemmHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U
roInyHbIe PUTMBIL. [Iprcoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM N3MEHEHHSIM
YCJIOBUU KU3HU.

Kuznennsie Gopmer opranusmoB. [lonstne o Ku3HEHHOU (dopme.
KuzHeHHsie (QOpMBI  pACTEHMIA: JE€pPEBbs, KYCTApPHUKH, KyCTapHHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (DOPMBI >KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTH CTpOEHUs M 00pasa
KU3HH.

buotnueckue  dakrtopsl. Buapl  OMOTHYECKMX  B3aMMOJICHCTBHUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Gopwmel. [lapasutusm,
KOOTIepaInsi, MyTyaJIn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJICOHUUYECTBO).
Herpoduueckue B3aumopeiictBus (Tommueckue, dopudeckue, padpudeckue).
3HaueHUe OMOTHMYECKUX B3aUMOJICHCTBUN JUIsl CYIIECTBOBAHUS OPTaHU3MOB B
cpene ooutanwus. [[pyuHIIUIT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemoncTpanuu

Tabmuubr u cxembl: «Okonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNNIbl JKHUBOTHBIX IO  OTHOIICHUIO K  CBETY»,
«TermmokpoBHBIE KUBOTHBICY, «XOJ0THOKPOBHBIE KUBOTHBICY,
«Du3n0IOrNYecKue aanTalyy KUBOTHBIX», «Cpeapl 0OUTaHUSI OPTAaHU3MOBY,
«buonorunueckue putMb, «KuzHeHHBIE (QOpPMBI pacTeHHi», «KuU3HEHHBIC
(GbOpMBI KUBOTHBIX», « DKOCHCTEMA MIMPOKOIMUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jeca», «llenm mnuranusy», «XumHUYECTBO», «llapazutuzm»,
«Konkypennus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repOapuyd PacTCHHH M JKMBOTHBIX, MPUCIIOCOOICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuul CBETOIIOOUBHIX,
TEHETIOOUBBIX U TCHEBBIHOCIUBBIX PACTCHHI, CBETOIIOOMBEIC, TEHETIOOUBhIE U
TEHEBBIHOC/IMBBIC ~ KOMHATHBIE  PACTeHMs, TrepObapud W KOJUICKIIUH
TETJIOMOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dyderna NTHUI] U
3Bepeil, Trepbapuy pacTeHHi, OTHOCAIIMXCS K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYMI, KOJJIEKIIMH >XHUBOTHBIX,
0oOUTAOIINX B Pa3HBIX Cpelax, repOapuu U KOJJIEKIIMA PACTCHHUHN U )KUBOTHBIX,
o0nagaronux YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM yCIIOBUN
KU3HU, TepOapuu U KOJUICKIIMY PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
dbopM, KOJUICKIIMM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX OHOTUYECKHUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi pabdora «BbIsBICHHE TPHUCIIOCOOJICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopnass padora «BbisBieHHE MPUCTIOCOOJICHHI OpPTraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHass padora «AHaTOMHYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Ikos10rMsi BUAOB M MOMYJIAUI

OKOJIOTUYECKHE  XapaKTEPUCTHKW  momymsaiuu.  [lomymsmus  Kak
Ouosornyeckas cucrema. Poiib HEOJHOPOAHOCTHU Cpefibl, (PU3ndecKux GapbepoB
U O0COOEHHOCTEeW Ouonoruu BUIOB B (HOPMUPOBAHHHM MPOCTPAHCTBEHHOM
CTpYKTyphl Tomyssitiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIUU: YHUCICHHOCTD,
IUIOTHOCTh, BO3PACTHAS W TOJIOBasi CTPYKTYpa, POKIAEMOCThb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHSI.



Dkonoruyeckass  crpykrypa  nomyasiuud.  OIeHKa — YUCJIEHHOCTH
nonyJsiuu. JInHaMuKa MOnyJSIUU U €€ peryJianus. buoTuueckuil moTeHuuan
nonyysiuu.  MojenupoBaHue AWHAMUKU —nonyiasuud.  KpuBble  pocta
YUCJIEHHOCTU Tnonysanuu. KpuBble BbDKUBaHMS. Perynsuuss 4YHUCIEHHOCTH
MOMYJISIANA: POJIb (DAKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT ITUIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUI0B (r- u K-cTparerun).

[Tonsitue 06 sxomornueckor Hutie Buaa. Mectoooutanue. MHOroMmepHas
Mozenb 3Kkonorndueckor Humu JIx.M. XatumHcoHa. PazMepbl 3KOIOTHMYECKOU
Huu. [loTeHunanbHas U peain30BaHHAs HULIY.

Bupa kak cucrema nomynanuil. Apeansl BUAOB. BUABI U UX XKU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TMOBEJICHHS M MUTpallui KUBOTHBIX. buonoruueckue
WHBA3UU YyKEPOJHBIX BUOB.

JdemoHncTpanuu

[Toptper: Jx. 1. XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJIOTHYECKUE XAPAKTEPUCTHKU TOIYJISITUN,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble nOUpamMuisl
nonyysiun», «CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranu3zmammn», «Mojenb sxkosiorndeckor Humu Jx. M. XaTynHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JlabopaTtopnass padora «lIpucmocobrmenuss CceMsH pPacTeHHH K
pacceneHuIo.

Tema 9. Ikosnorust cood1mecTB. IKOITOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3Mam# B OMOIIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. [Ix. Tencnu). @yHKIIMOHAIBHBIE
OJIOKM OpraHU3MOB B JKOCHUCTEME: MPOIYIECHTHhI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KOcUcTeMax. KpyroBopoT BEMIECTB W IMOTOK
SHEPTHUU B IKOCHUCTEME.

OcHoOBHBIE  TMOKa3aTelu »HKOCUCTeMbl. buomacca U  OpoayKIHS.
DKOJIOTUYECKHE MUPAMHUIBI UhCeT, OMOMACCHI i SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpoiixu. @uykmyayuu.
HampaBnennbie 3aKk0HOMEpPHBIE CMEHBI CO00IIEeCTB — cyKieccuu. [lepBudnbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOINOrE€HHbIE BO3JICUCTBUSA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasnooOpazue u  MOJTHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOWYMUBOCTH COOOIIECTB.

[TpupoaHble S3KOCUCTEMBI. JKOCUCmEMbl 03€D U peK. DKocucmembl Mopeu
U oKeanos. Ikocucmemvl myHOp, 1€co8, cmenell, NyCMmbolHb.

AHTpOIIOT€HHBIE AKOCUCTEMBI. Arposkocuctema. ArpoineHo3. Paznuuus
MEXKy aHTPOIIOT€HHBIMU U MPUPOJAHBIMHU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucTeM. ['opojackas
dbnopa u ¢dayna. Cunantponuszanus ropojickoi ¢ayHsl. buomoruueckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUs OCHOBHBIX B3aUMOJICMCTBUU
OpraHu3MOB B DJKocucteMax. Poib Kkackaonozo 3pgexma u  6U006-
0ughuxamopos (knouesvix 6u008) 6 GyHKyuoHuposanuu 3xocucmem. llepeHoc
SHEPTMM U BEIIECTB MEXKJIY CMEKHBIMH 53KOCUCTEMAMHU. Y CTONYUBOCTH
OpraHu3MOB, TMOMYJSIUUA M HKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3ICUCTBUM.



Mexanuzmbl  6030eticmeus  3aepA3HEeHUli  pA3HblX — MUN08  Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOLEHHO20
6030eticmeusi. MeTo0JIOTHsI MOHUTOPHHTAa €CTECTBEHHBIX W AHTPOIOTEHHBIX
IKOCHUCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa  OuoreHosa», «IKocucTeMa
HIUPOKOIUCTBEHHOTO Jecay, «IKkocucrema XBOMHOTO Jecay,
«DyHKIIMOHANIBHBIE TPYIIBl OPTaHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOWIIHAS, HETPUTHAs)»,
«IKoJoruyecKas mupamMuja 4ucen», « IKOJOTUYECKass MupaMuga OMoMacch,
«IKojoruyeckas mupamuaa sHeprun», «O0pa3zoBanue Oonortay, «llepBudunas
cykueccus», «BoccraHoBnenue seca mocie moxapay, «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopoT BemIECTB M TIOTOK JHEPTUU B arpoIleHO3e»,
«IIpumepsr ypboskocucTem».

ObopynoBanue: repOapuu pacTEeHUM, KOJJICKIIMA HACEKOMBIX, dydela
NTUI] ¥ 3Bepeid, repOapuul KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUU, aKBapUyM
KaK MOJIETTb IKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydenue u onucanue ypoodIKOCUCTEMBD.

JlabopaTtopnass padora «/3ydenue pazHooOpaszusi MEITKHX TOYBEHHBIX
YICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKekypeuss «IDKCKypcusi B THNHYHBIA OuoreoneHo3 (B myOpaBy,
Oepe3HsiK, eMbHUK, HA CYXO0JIbHBIN WM TOMMEHHBIN JIyT, 03€P0, OOJIOTO)).

IKCKYypcUsi «IKCKYpCHUsS B arpodKOCHUCTEMY (HA MOJIE WJIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmemnanerapHas 000j10uka 3eMiIH, TIAE CYIIECTBYET HJIU
cyliecTBoBasia >ku3Hb. Pa3Butue mpencraBieHuii o Ouochepe B Tpymax O.
3tocca. Yuenue B. W. Bepuamackoro o 6mochepe. Obmactu 6uochepb u eé
cocrtaB. JKuBoe BenecTBo Ouocdepsl U ero QyHKIIHUH.

3akoHOMEpHOCTH cyImiecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocheps
KaK TJ00aJIbHOM OJKOCHCTeMBI. JluHaMHUecKoe paBHOBecue B Omocdepe.
KpyroBopoTbl BemiecTB M OHOTC€OXMMHUYECKHME IUKIBI (yrjiepona, a3oTa).
PutMugHOCTS siBIICHHH B OMocdepe.

3oHanbHOCTE OHMochepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TyH/Ipa, XBOWHBIE Jieca, CMEIIaHHBIE U NIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MyCThIHU, TPOTIMYECKHUE Jieca, BEICOKOTOPh. Kinumar, pacTuTenbHbIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIUS JKMBBIX CHCTEM, OIIEHKa UX PECYpCHOTO
NOTEHINaNIa U OMocPEepHBIX PYHKITUH.

JdemoncTpanuu

[Toptpetsi: B. W. Bepuanckuii, 3. 31occ.

Tabmuub u cxemsr: «I'eocdepst 3emnn», «KpyroBopot azora B mpupoe»,
«KpyroBopoT yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJEY,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cymmy, «KimnMartnyeckue
rnosica 3emany, «Tynmgpay, «Tatiray, «CMenIaHHbBIN JIECH,
« I InpoKOIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycThiHsm,
«Tponmueckuui necy.

OOGopynoBanue: repObapuM pPacTEHUH pa3HbIX OHMOMOB, KOJUIICKIIMH
KUBOTHBIX.



Tema 11. YestoBek M OKpyKa0miasi cpeaa

DKOJIOTUYECKHE KPHU3UChl M HMX MPUYMHBL. Bo3melcTBhe uenoBeka Ha
Ouocepy. 3arpsi3HeHHE BO3IYIIHOW cpexbl. OXpaHa BO3fyxa. 3arpsi3HEHHC
BoAHOU cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienuwe mouBbel. OxpanHa
MOYBEHHBIX pecypcoB. M3MeHeHnne kimMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXPaHBI
npupoasl. Kpacubie kauru. Oco00 oOxpaHseMble NPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuyeckue caabl U 300JIOTUUECKUE MTAPKH.

OCHOBHBIC TPUHIIMIBI YCTOMYHUBOTO PA3BUTHUS YEIIOBEUECTBA U MPUPO/IBI.
PammonansHO€  MPUPOJOMONIB30BAHME W COXPAHEHHE  OHMOJIOTHYECKOTO
pazHooOpasus 3emun. OOIIME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTHYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa M €ro  BEpOSTHHIC
TIOCJIC/ICTBUS.

Pa3BuTre METONOB MOHUTOPWHTA pA3BUTHS OIMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemuvle UCCe008aHUsL Nepexoda K pecypcocbepezaioweli U
KOHKYDEeHMOCNnocoOHoUu  dHepeemure.  buonoeuuweckoe  pasnoobpazue  u
ouopecypcol. Hayuonanvuvlie ungopmayuonuvle cucmemvl, obecneuusaoujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  sKOpeabunumayuu  dKocucmem U cnocobos  00pvoOLL ¢
buonospescoeHuamu. Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoncTpanuu

Tabmuubr w  cxeMbl: «3arpsisHEHHE aTMoOchepbl», «3arpsi3HEHue
ruapocheps», «3arps3HeHue mouBb», «llapHukoBeiii 3dhdexT», «Ocobdo
OXpaHsieMbIe IPUPOJIHBIE TEPPUTOPUNY, «MOEH YyIPABISIEMOTO MUPAY.
ObopynoBanue: ¢otorpa@uu OXpaHsIEMbIX PaCTEHUN U KUBOTHBIX KpacHoii
kHuru Poccurickon @enepanuun, KpacHol KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMUBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOCHUS
00yJaroIMMUCS TIPOrpaMM CpPEJHEro oO0Iero oOpa3oBaHUS: JHUYHOCTHBIC,
MeTanpeaIMETHbIE U TTPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOCHHUSA MPOTrpaMMBbl IO
OMOJIOTHH BBIACICHBI CISIYIONINE COCTABIISIONINEG: OCO3HAHNE 00YUaIOIIMMUCS
POCCUHCKON Tpa)KIaHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOTIPECICHHIO, Haluyue mMomueayuu K OOyUCHUIO
OMOJIOTHH, YeleHanpasieHHoe pazsumue BHYTPCHHUX YOSKICHUN TUIHOCTH Ha
OCHOBE KIJIIOUEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPAIULMN  pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJCTBOBaTbCSI B CBOGM  JEATCIBHOCTU  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, IMPHUCYIIUMH CHCTEME OHMOJOTHYECKOTO OOpa30BaHMs, Haauuue
NpPasoCO3HaAHUs IKOJOTHYECKON KYyJIbTYpPbl, CHOCOOHOCMU CMAsums TEIu U
CTPOUTD )KM3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE ~ PE3yJbTAaThl OCBOCHHS MPOTPaMMbl 110  OHOJIOTHHU
JOCTUTAIOTCS B €IWHCTBE YYEOHOM M BOCIHTATCIBHOW JICSITCIHHOCTH B
COOTBETCTBMM C  TPAJULIMOHHBIMH POCCUMCKMMH  COLIMOKYJIbTYPHBIMH,
HCTOPUYECKUMHU M JTyXOBHO-HPABCTBEHHBIMHM I1I€HHOCTSAMH, TPUHSATHIMU B
o0IlecTBe MpaBWJIAMH M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOIO3HAaHUsA, CAMOBOCIMTAHUS M CaMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEU
MO3UIIMA JIMYHOCTH, MATPUOTH3MA M YBaXEHHUS K 3aKOHY U IMPABOIOPSIKY,
YEJIOBEKY TPYyJa M CTAapIIeMy ITOKOJEHHIO, B3AaMMHOI'O YBAKCHHS, OCPEIKHOTO
OTHOIIEHHUS K KYJbTYPHOMY HACICIWI0 M TPAJULMSAM MHOTOHAIIMOHAJIBHOTO
Hapoa Poccutickoit denepanyu, TpupoJIie U OKPYKAIOIIEH Cpee.

JIMgHOCTHBIC PE3YyJbTAaThl OCBOCHHUS YyueOHOro mpeamera «buomorus»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTP M CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBAaTbCS C(POPMHUPOBAHHOW BHYTPECHHEH TO3WIHMEH JHYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHEHTAIlMI, MO3WTHUBHBIX BHYTPCHHHUX YOCKICHHI,
COOTBETCTBYIOIIIMX TPAIWIMOHHBIM IIEHHOCTSAM POCCHHCKOrO OOIIEeCTBa,
pacliMpeHre >KU3HEHHOTO OIbITa W ONbITa JEITEIBHOCTH B Ipoliecce
pealn3alii OCHOBHBIX HAMpPaBJICHHUN BOCIHUTATEIBHOU NIESITEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpa:k1aHCKOTr0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  IO3MIIMK  OOydaroIierocs  Kak
AKTUBHOI'O M OTBETCTBEHHOI'O YJIeHa POCCHUHCKOro 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOSI3aHHOCTCH, YBAKCHHE
3aKOHa W IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESITEIBHOCTH MPHU CO3JaHUHU
y4eOHBIX ITPOCKTOB, PEIICHUH YUSOHBIX U MIO3HABATEIIBHBIX 3a/1a4, BHIITOJTHECHUH
OMOJIOTMYECKUX AKCIICPHUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSCHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JICHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU
1 COLIMATBHBIM TMOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHHYECTBY B MPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBbIX, TO3HABATENBHBIX W WCCIENOBATEIbCKUX 3a]a4, YBaXUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPH OOCYXKJIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH MEpE]
Ponunon, ropmoctu 3a cBOWM Kpai, CBOWO PoJMHY, CBOM SI3BIK U KYJIBTYDY,
IIPOLUIOE U HACTOALLEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHI0 M MaMsITHUKaM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TpyAe;

CIOCOOHOCTh OILIGHUBATh BKJIAJ]] POCCHUUCKHX YYEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJOTWU, TMOHUMAHUS 3HAYCHHS OWOJOTHM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTBa;

uzeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy»eHHUIo U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyab0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOECHUE YCTONYMBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIUTEINAM, CO3JAHUIKD CEMBU HA
OCHOBE OCO3HAHHOI'O MPUHATHS LEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

SCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYask 3CTCTUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/ia, OOLIECTBCHHBIX OTHOLICHHI;

NOHUMAHUE HMOIMOHAIBHOIO BO3JCHUCTBUSl KUBOW MPHUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) puznveckoro BocnuTaHus, GopMuUpoOBaHUS KYJIbTYPbI 310POBbA U
3MOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHUMAaHUE W peaju3anus 30pOBOr0 W 0Oe3omacHoro obpasza KU3HU
(3mopoBOoe  mMHUTaHWE, COOMIOJCHHWE THUTHCHUYECKHX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH W OTAbIXa, pEryJsipHas (undeckas
aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
c0OCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI WHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEACHUS B CHUTYAlHsIX, YTPOXAIOMIUX 3I0POBBI0 M KU3HU
JIIOJICH;

OCO3HAaHHME  TMOCJIEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIYEK
(ymoTpeOaeHus aIKoroJisi, HAPKOTUKOB, KYPEHUs);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOIMYECKOM M COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, IJIAaHUPOBATh u
CaMOCTOSITEIIbHO BBIMIOIHATh TAKYIO J€ATEIbHOCTD;



UHTEPEC K pa3audHbiM chepaMm npodecCHOHAIBHON JesSTEIbHOCTH,
yMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIeit mpodeccun u peann3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IK0JOrn4eCKOro BOCIIMTAHMS

IKOJIOTHYECKHU I1eJIecCO00pa3HOe OTHOIICHUE K MPUPOJE KAK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIICCTBOBAHUS;

MOBBINICHUE YPOBHS JKOJOTHYECKOW KYyJIBTYphl: MPUOOpPETEHHE ONBITA
IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX BO3MOXXHBIX TIOCIEACTBUN IS
OKPYKaroIEH CPEIbI;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTel uX
peIIeHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPH HU3YyUYEHUU OHOJIOTHUU
3HAHUS U YMEHHS TPHU PEHICHUU MPOOJIEeM, CBS3aHHBIX C PaIMOHAIHHBIM
IPUPOAOIOIb30BaHUEeM  (COOIOJICHUE TPaBWJI TOBEACHHUS B  MPHUPOJE,
HAIPaBJICHHBIX HA COXpaHEHUE DPABHOBECHS B JKOCHCTEMax, OXPaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE JACUCTBHH, MNPUHOCAIIUX BpEd OKPYKaOIIEH
IPUPOIHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCIIC/ICTBUS MPEANPUHUMACMbBIX JEUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYHUE Pa3BUTOTO  HAKOJIOTHYECKOTO  MBIIUICHUS, JKOJOTHMYECKOU
KyJbTYpBI, OIBITA ACSTEIBHOCTH SKOJOTUYECKOW HAIMPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
IMPAKTUKE, TOTOBHOCTM K YYacCTHIO B MPAKTHYECKOW  JESATEIHHOCTU
AKOJIOTUYECKON HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M UHUTATEIHCKOW KYJIBTYpPHl KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUEe crherupuKy OWOJIOTHM KaK HayKHh, OCO3HAHHUS €€ poJid B
dbopMHUpPOBAaHUN PAMOHATEHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH 11€JI0OCTHOTO
MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIBI, YETIOBEKA U
oO0IIecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEM W pEelICHUU MpodiieM
COXpaHEHUS MIPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUIN3AIINN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHUE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelaTh pPEeCypcHbIe MPOOJIEMbI  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEH BBIXOAA U3 TI100aTbHBIX KOJIOTHUECKHUX MPoodIieM
U oOecrmedeHHuss Tiepexoda K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OMOJIOTMUECKMX 3HAHUU B LEAX
MOBBIMICHUS OOIEH KyJIbTyphbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoi npu H3y4eHUN OUOJIOTHH;

MOHMMAaHUE  CYIIHOCTH  METOJOB  T[O3HAHWUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCMOJL30BaTh MOJyYaeMble 3HAHMS IS



aHanu3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUPA M MPOUCXOSAIINX B HEM
U3MCHECHHM, YMEHHUE JIeJaTh 0OOCHOBAHHBIE 3aKIIOUCHUS HA OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C IEJIbIO TTOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIHFHO HCIIOIH30BaTh OMOJIOTUUECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peaabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAHMWE IIEHHOCTH HAYYHOU JEATEeITbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JAESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJTYYEHHIO HOBBIX 3HAaHUI MO OMOJIOTUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMmeTHble  pe3yJbTaThl ~ OCBOEHHUS ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIE 175 (GOPMHUPOBAHUS MHUPOBO33PEHUSA
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIPEJAMETHbIE)  OOIICHAYYHbBIC
MOHATHS, OTPAXKAIOIINUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPA W CHEIU(UKY
METOJIOB TIO3HAHUS, WCIOJB3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
DHEpPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYyYHbIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOII0JIeHHE, W3MEpPEHHE,
OKCIIEPUMEHT W JpYyrue);  YHUBEpcajbHble  Yy4eOHBIE  JEHCTBUA
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PpETYJSTUBHBIC), OOECIEUYNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PAaMOTHOCTH M COLIMALHON KOMITETEHIIUU
00y4Jarommxcs;  CIOCOOHOCTh  OOYYarOIIMXCS  HCIIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHME 3HAHWA W  YHUBEPCAIbHBIC
y4eOHbIe IeUCTBUS B IO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

B pesynpraTte wu3ydeHuss OWONOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpa3zoBanust y oOydaromierocss OyayT c(opMupoBaHbl TMO3HABATEIbHBIC
yHUBEpCAJIbHbIE Y4YeOHBbIE JCHCTBUS, KOMMYHHKATHBHBIE YHUBEpPCAJIbHBIC
y4eOHbIe JCUCTBUS, PETYJSITUBHBIE YHUBEpPCalbHbIE Y4ueOHBIC JIEHCTBHS,
COBMECTHAs JEeSTEIbHOCTb.

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO OOIIEero
00pa3oBaHUsI IOJDKHBI OTPAXKaTh:

OBiageHue  yHHMBEPCAJIbHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe IeidCTBHS:

CaMOCTOATENbHO  (POpMyIHUpOBaTh U aKTyalIM3UPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTHUYECKOTO MBIILIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHWs, KiaccuuKaiuu, 0000IIeHHs), pacKpbIBaTh
CMBICII OHMOJIOTMUECKHX TOHSATUH (BBIACIATh HMX XapakTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

OTIpENeNATh LEeNU JEeATeNbHOCTH, 3a/laBasl MapaMeTpbl M KPUTEPUU HX
JOCTIKEHUS, COOTHOCHUTH pE3YyJbTaThl JESITEIbHOCTH C IMOCTaBICHHBIMU
HEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHSATUS I OObsICHEHUS (HaKTOB U
SIBJICHUM )KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYX ACHHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pAaCCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



OPUMEHSTh  CXEMHO-MOJICNbHBIC  CpPeACTBA Ui  TPEJCTaBICHUS
CYIIIECTBCHHBIX CBS3€M M OTHOIICHUN B U3yYae€MbIX OMOJIOTHUYECKHX OOBEKTaX,
a TaKKe TMPOTHBOPEYMH PA3HOTO POJIa, BBHIIBIEHHBIX B  Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS TPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTePHAIbHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
pE3yIbTATOB MEJISAM, OIICHUBATh PUCKHU MOCIIEICTBUMA IEATEILHOCTH;

KOOPJIMHUPOBaTh M  BBIOJHATH pabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbI€e HCCI€eI0BaTEIbCKUE TeHCTBHSA:

BJIaJCTh HaBbIKAMH  y4€OHO-HCCIICIOBATEIIbCKON | MIPOCKTHOM
NESTENHbHOCTH, HABBIKAMHM  pas3pelieHuss MpoOJieM, CIIOCOOHOCTHIO |
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUSI MPAKTHYECKUX
3a/1a4, MPUMEHECHHIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHBIC BHJBI JCATEIHHOCTU IO TMOJTYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETaIlui, MPeoOpa30BaHUIO U TMPUMEHEHUIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMupoBaTh  HAyYHBIM  THUII  MBIIUICHHWS,  BJAJCTh  HAay4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJIAMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aJladd B 00pa30BaTEIBHOU
NESTENHHOCTU U KU3HCHHBIX CUTYaIUAX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JUIsl IOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJI€ PEIICHHS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IEJICHANPABICHHBINA MTOUCK MEPEHOCa CPEJICTB U CIIOCOO0OB
JENCTBUA B MPOPECCUOHAIBHYIO CPENY;

yMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHENIEATCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHMHAIILHBIE TIOJIXO/IbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCS B PA3NIMUHBIX MCTOYHUKAX HWHMoOpmaiuu (TeKcTe
y4eOHOTO TMOCOOWs, HAy4YHO-TIOMYJSIPHOM  JHTEpaType, OMOIOTHYECKUX
CIOBapsAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B HHTepHete),
aHAIM3UPOBaTh WH(QOPMALMIO PA3INYHBIX BUIOB U (OPM IPEACTABICHHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUNUBOCTH;

dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH PA3IUYHBIC METO/IbI IIPH TIOUCKE U
otbope Ouojorndeckor uHPOpMaNuK, HEOOXOIUMOW IS BBIOJTHCHUS
y4eOHBIX 3aJ1a4;

npUOOPETaTh OMBIT MCTIOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPINEHCTBOBATH KYJIbTYPYy aKTUBHOTO  HCIOJb30BAHUS
Pa3TUYHBIX TTIOMCKOBBIX CUCTEM;



CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TPEICTABICHUS
ouonornyeckort wuHbopMmaruu (cxembl, TpaduKu, aHArpaMMBbl, TaOJIUIIBI,
PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBA MpuU padoTe ¢
Oouonornyeckoi uWHGOPMAIMEH: TPUMEHITh XUMHUYECKHE, (QU3NYECKUe u
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIIbI, a00peBHATYpY, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPEe0Opa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HATJIATHOCTH;

BIAJCTh HaBBIKAMHU  pACIIO3HABAaHWS WM 3aIIUTHl  HWHGPOPMAIINH,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1) oO1enme:

OCYIIECTBJISATh KOMMYHHKAallMM BO BcCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JMAJIOTE WU JUCKYCCHHU IO CYIIECTBY OOCYKTA€MON TEMBI
(yMeHHE 3amaBaTh BOMNPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMoM 3a7a4i, yUUTHIBATh UHTEPECHl U COTIIACOBAHHOCTD
MO3UIUN JPYTUX YIACTHUKOB AUAIIOTA UK JUCKYCCHUH);

pacmo3HaBaTh HeBepOaldbHBIC CPEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHUS KOH(MIUKTHBIX CUTYAIIHH,
YMETh CMSITYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOICHCTBUS, TOHUMATh
HAMEpPEHUs] JAPYTHX JIIOJeH, TPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyITupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeIbHOCTb:

NOHUMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW U
WHIUBUIYaTbHOW pabOThl TpU  pEHICHUU OMOJOTHYECKOW MpoOIeMBlI,
000CHOBBIBATh HEO0OX0TUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICHCTBHS TIPU PEIICHUH YICOHOMU 3a/1au;

BBIOWPATh TEMAaTUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)XJI0T0 YjeHa KOJJICKTHBA;

OpUHUMATh 1M COBMECTHOM JICSTENBHOCTH, OPraHU3OBHIBATH U
KOOPJMHUPOBATh JICUCTBUA IO €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JICHCTBHUM,
pacmpenemnsiTh pojau ¢ y4éTOM MHEHUH Y4YaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU padoTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJla M KaXJOTO0 yJaCTHHUKA KOMaHIbI B
oO1uii pe3ynbTar Mo pa3pad0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEH C TO3UIIMH HOBU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATErMYECKOE IOBEJACHUE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBj1aleHUe YHUBEPCAJIbHBIMH PEeryJSTHBHBIMHU JeHCTBUSMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABICHHUS TPOOJIEM U HX
peIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BHIOWpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHWUW IIEJIEBBIE M CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOIICHHUIO K KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY KAIOIIINX;



CaMOCTOSITEJIbHO ~ OCYILIECTBJISATh  [MO3HABATEIbHYIO  JICSITEIbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3a7a4H B
00pa3oBaTeNbHOMN NEITEIHHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOATENILHO COCTaBJIATh TIUIAH PEHICHUS TpoOieMbl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIMOUYTSHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsTh paMKH ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTECHNM;

JenaTh ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparth
OTBETCTBEHHOCTbD 34 PELICHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO IMTUPOKOU IPYAUIUU B
pPa3HBIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM OOpa30BATEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BIAJCTh HAaBBIKAMHU IIO3HABATEIBHOM pPEIIEKCMU KaK OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U
OCHOBAHH, UCMIOJIb30BATh MPUEMBI pedICKCUN JJI OIICHKU CUTYalluHu, BHIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHWBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATh PEIICHHS MO UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl JIPYTrUX IpPU aHaIu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

MpPUHUMATh ce0sl, MTOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JIPYTrUX IpU aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTUX HA OIMHUOKH;

pa3BUBATh CITIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

INPEJMETHBIE PE3YJIBTATbHI

[IpenmeTHble pe3ynbTaTbl OCBOEHUS COAEpKaHUA Y4YeOHOro mnpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTUPOBAHBI Ha oOOecHeUYeHHE
npopuiabHOro 00ydeHuss oOydaromuxcs Ouonorur. OHHM  BKIIOYAIOT:
cnenuduyueckue A1 OUOJIOTUU HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN
0 OCBOEHHUIO, HWHTEpPHpETallMd U M[peoOpa3oBaHUIO 3HAHUM, BUJBI
JESATeIbHOCTH 10 TOJIYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a TaKXKe€ B pEATbHBIX IKU3HEHHBIX cuUTyanusx. IIpenmeTHbie
pe3yabTaThl MPEACTABICHBI IO TOJIaM U3yUYEHUS.

[IpenmeTHble pe3yibTaThl OCBOEHHUs yueOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAXKATH:

c(OpMHUPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OUOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUYN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B
MO3HAHWM 3aKOHOB TMPHUPOJBI M pEHIeHMH MpodiieM palnuoHAIBHOTO
IPUPOAOIIONB30BaHUSA, O BKJIAJAE€ POCCHUICKUX U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTUH;



BIAJICHUE CHUCTEMOW OHWOJOTHYECKMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATal0MKe OUOIIOTUUECKHE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE), OMOJIOTHYECKUE TEOPUU
(xknerounast teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopust HaciencTBeHHOCTH T. Moprana), yuenusi (H. 1. BaBunoBa — o nienTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJbTYPHBIX  pAacTEHUM), 3aKOHBI
(emrnHOOOpa3Us MOTOMKOB TEPBOTO TTOKOJICHUS, PACIICTIIICHUS, YACTOTHI TAMET,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTHYECKHX pPSIOB B
HACJICICTBEHHOM  u3MeHunBocth  H. . Basunoga), IIPUHLIATIBI
(KOMILJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMU METOJIaMHU HAy4YHOTO TO3HAHWSI, UCIIOIh3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB (OINMHCAHHUE, W3MEPEHHE,
HAOJII0ICHNE, SKCTICPUMEHT);

YMEHUE BBIJICNSTH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCIIC
OakTepuii, TpruOOB, PACTCHH, XUBOTHBIX W YEJIOBEKA, CTPOCHUSI OPTaHOB U
CUCTEM  OpraHOB  pAaCTEHUN,  KUBOTHBIX,  YEJOBEKa,  IPOIIECCOB
KU3ZHENIEATCTLHOCTH, MPOTEKAIONIUX B OpPraHU3Max pacTEHUM, KUBOTHBIX H
YeJIOBEeKa, OMOJIOTMYECKHX TIPOIeCCOB: OOMEHa BemIeCTB (MeTadom3M),
MPEeBpAIICHUS YHEPTUU, OpPOKEHHUs, aBTOTPOGHOTO U TETEPOTPOGHOTO THUIIOB
nuTaHus, (POTOCMHTE3a W XEMOCHMHTE3a, MHUTO3a, MeHo03a, TraMeToreHesa,
IMOpHUOreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXEHUS,
WHIMBUyaJIbHOTO PAa3BUTUS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT0 0TO0pa;

yMEHUE YCTAaHABIMBATHh B3aMMOCBSI3H MEXIY OpraHOMJaMH KJIETKH U HX
GYHKIUAME, CTPOCHUEM KIETOK Pa3HBIX TKaHEW M WX (YHKIHUSIMH, MEXKITY
OopraHaMy W CHCTEMaMH OpPTaHOB Yy PACTCHUM, >KHBOTHBIX U YEJIOBEKA U MX
GYHKIUSAME, MEXIYy CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXKIY dTaraMu
oOMEHa BENIeCTB, JTamaMH KJIETOYHOTO IIMKJIA M JKU3HEHHBIX IIUKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenotunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBISATH OTIMYUTEIHHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTUYECKYIO
TEPMUHOJIOTHMIO M CHUMBOJIMKY JIJIi JOKa3aTeIhCTBAa POJICTBA OPraHHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIL;

yMEHUE pemaTh OWOJOTUYECKHE 3a/layd, BBISIBJISTH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXIY HCCIEIYEMBIMH OHMOJIOTHUYECKUMU MPOIECCaMU U
SIBJICHUSIMHU, JIeJlaTh BBIBOJBI M TPOTHO3BI HA OCHOBAaHWUU TOJYYCHHBIX
pe3ybTaToB;

yYMEHUE BBITIOJHATH J1a00OpaTOpPHBIE M MPaKTUYECKUE paboThl, COOII0IAThH
npaBuiIa mpu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpenctBamu, (HOpMyIUpys LeTb HCCIEIOBAHUS, aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl U JACNIaTh BHIBOIBI;

yMEHHUE Yy4acCTBOBATh B YUEOHO-UCCIIENOBATEIHLCKON pabOTe MO OMOJIOTHH,
IKOJIOTUU W MEIUIIMHE, TIPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISTH TMOJYYCHHBIE pPE3yJbTaThl HAa  YUYCHUYECKUX
KOH(EPEHITUSX;



YMEHUE OIEHWBATh ATHUYECKUE ACIEKThI COBPEMEHHBIX HCCIEIOBAHUI B
obmactu  OWooTMM W MEAWIHMHBI  (KIIOHUPOBAHHWE, HMCKYCCTBEHHOE
OTIOZOTBOPEHUE, HAMPABIEHHOE U3MEHEHUE TeHOMA M CO3/IJaHNEe TPAHCTEHHBIX
OpraHu3MOB);

yYMEHUE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuoHaabHOMI
JEITEIbHOCTH B 00JacTM  OHMOJOrMH, MEIUIIMHBI, OHOTEXHOJOIHUH,
BETEPUHAPHH, CEITHCKOTO XO3SUCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTITyOIsaTh
MO3HABATENFHBIN ~ WHTEPEC, HAINpaBJICHHBIM HA  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIEH MpodecCrur U MPOJIOJDKEHUE OMOJIOTMYECKOT0 00pa30BaHUS
B OpraHU3AIMIX CPEAHETO MPO(HECCHOHATFHOTO M BBICIIIETO 00pa30BaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOro mpenmera «buomorus» B
11 knacce NOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpaA, B TO3HAHWU 3aKOHOB TMPHUPOJIBI M PEHICHUH 3KOJIOTHYECKHX
npo0JeM 4YeloBEeuecCTBa, a TakKe B PEHICHWU BOMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONL30BaHNUsS, W B (OPMHPOBAHWU IIEHHOCTHOTO OTHOIICHUS K
pupoe, 0OIIEeCTBY, YEJIOBEKY, O BKIAJAEC POCCHIUCKUX U 3apyOEKHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT
OTpeJielieHUs] U MOHUMAaHUE CYIIHOCTH OCHOBOIIOJATAIOMINX OWOJIOTHYECKUX
TEPMUHOB W TIOHATHH (BHI, dKOocucTeMa, Ouocdepa), OMOTOTUYECKUE TEOPHUH
(oBomononHas Tteopust Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIOIIHH),
yueHusi (A. H. CeBeproBa — 0 myTsX U HampaBieHUsX sBodtounu, B.U.
Bepnanckoro — o 6uocdepe), 3akoHbI (TeHeTHYeCKOro paBHOBecus Jk. Xapau
u B. BaiinGepra, 3aposasimeBoro cxoactea K. M. bapa), npaBuna (MuanMyma
FO. JInbuxa, 3K0JIOrM4ecKO MUPaMUIBI SHEPTHUH ), TUIIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'mnGepta);

yMEHUE  BIAJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IIO3HAHWS,
UCIIOJIb3yeMBbIMH B OWOJIOTHYECKUX HCCJICAOBAHMUIX JKHBBIX OOBEKTOB H
IKOCUCTEM (OIMUCaHMUE, W3MEPEHHE, HAONIOJCHUE, SKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX M3MEHEHHI B IIPUPO/IC;

YMEHUE BBIICTATh CYIIECTBEHHBIC NPHU3HAKHU: BHJOB, OHOTEOIICHO30B,
PKOCHCTEM U Onocdepbl, CTaOMIN3UPYIOIIETO, IBIKYIIET0 M Pa3phIBAIOIICTO
€CTECTBEHHOTO otOopa, AJUTOTATPUYECKOTO u CUMIIATPUIECKOTO
BUI000pA30BaHUs, BIUSHHUS JBWKYIIUX CHJI OBOJIONUA HAa TeHOGOH]
MOMYJISIIAN, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHus, YepeIOBaAHUS
HAPABJICHUI DBOJIOIMK, KPYTrOBOpOTa BEHIECTB W IMOTOKAa OJHEPTrUU B
IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMU JBOJIIOIHH,
JBYDKYIIUME CUJIAMU aHTPOTIOTE€HE3a, KOMIIOHEHTAMHU PA3JIMYHbBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATh  OTJIWYUTENIBbHBICE MPHU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHMIO M CHUMBOJIMKY JIJIi JOKa3aTeIhCTBAa POJICTBA OPraHHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMIM, B3aUMOCBSI3M OPraHU3MOB U  CPEIbl
oOWUTaHUs, E€IUHCTBA YEJIOBEUYECKUX pac, HEOOXOJAMMOCTA COXPaHCHUS



MHOT000pa3usi BUJIOB M SKOCHUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS IPUPOIBI U
YEJIOBEUECTBA;

yMEHUE pemaTh OWOJOTUYECKHUE 3a/layd, BBISIBISATH  MPUYHUHHO-
CJICICTBCHHBIC CBSI3M MEXIY HCCIEIYEMBIMH OHMOJIOTHUYECKHUMU IMPOIECCaMU U
SBJICHUSIMHU, JIeJlaTh BBIBOJBI M TPOTHO3BI HA OCHOBAaHWUU TOJYYCHHBIX
pe3ynbTaToB;

YMEHUE BBITIOJIHATH J1a00OpaTOpPHBIE M MPAKTUYECKUE paboThl, COOII0IAThH
npaBuiIa mpu padboTe ¢ yueOHbIM 1 1a00pPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpenctBamu, (HoOpMyIUpys LeTb HCCIEIOBAHUS, aHAIU3UPOBATH IMOJIYYCHHBIC
pe3ynbTaThl U JACNIaTh BHIBOIBI;

yMEHHUE Yy4acCTBOBATh B YUEOHO-UCCIIENOBATEIHLCKON pabOTe M0 OMOJIOTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh TMOJYYCHHBIE pPE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEPEHITUSX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJIOBeKa M 4YeJOBEUECKHX pac, O MPUYMHAX, MOCJIEICTBHIX W CHocoOax
IpeAOTBpAICHUS TII00aIbHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyayiiel mpodeccuoHaabHOMI
NESTENPHOCTY B OOJacTH OWOJIOTHH, DKOJIOTHH, MPUPOIOTOIH30BAHMS,
MEUITMHBI, ONOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO X0351CTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIyOJsTh  TO3HABaTEIbHBIM  WHTEpEC,
HAIPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYyIOMIEH mpodeccun u
MPOJOJDKEHNE OMOJIOTMUECKOr0 O00pa3oBaHUs B OPTraHM3AIUsAX CPEIHEro
po(eCcCHOHaTBFHOTO U BBICIIIETO0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue Koau4yecTBo 4acoB
DJIeKTpOHHbIe (LM(ppPOBbIE)
n/ | pasiesioB M TeM KontposabHubie IlpakTuyeckune
Bcero o0pa3oBaTe/ibHbIE pecypcChl
I NMporpaMMsbI padoThI padoThbI
1 5 1 Bubnnoteka LLOK
HOIIOTHA KaK HayKa https://m.edso0.ru/863eb46a
5 JKuBbIe CUCTEMBI U UX 3 . Bubnnoteka LLOK
U3y4eHUE https://m.edsoo.ru/863eb46a
Bubnunoteka LJOK
3 buonorus kreriu 2 0.5 https://m.edso0.ru/863eb46a
4 Xumudeckas 10 | Bubnnoteka LLOK
OpraHu3alus KJIETKU https://m.edsoo.ru/863eb46a
5 CrtpoeHue u QyHKIUH g ) Bubnunoteka LLJOK
KJIETKU https://m.edsoo.ru/863eb46a
06
6 MCH BEIeCTB 1 9 | Bubnuoteka LIOK
MPEBPALICHIE SHEpT https://m.edso0.ru/863eb46a
B KJIETKE
HacnencrBennas
7 o 9 0.5 Bubnnoteka LLOK
HHQOpMALHA H : https://m.edso0.ru/863eb46a
peanu3zanus €€ B KIETKe
2 Ku3HeHHBIN UK 6 1 Bubnnoteka LLOK
KJIETKH https://m.edso0.ru/863eb46a
Crpoenue u QyHKIIUN Bubnnoteka LLOK
9 P Oy 17 1.5 H

OpraHu3MOB

https://m.edso0.ru/863eb46a




10 PasMmuoOXeHHE U g 15 Bubnunoteka LJOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/863eb46a
I'eneruka — Hayka o

1 HACJICACTBEHHOCTH U ) 0.5 Bubnnoteka LLOK
M3MEHYHUBOCTHU ‘ https://m.edsoo.ru/863eb46a
OpraHU3MOB

12 3aKOHOMEPHOCTH 10 1 Bubnuoteka LLJOK
HAaCJIEACTBEHHOCTHU https://m.edso0.ru/863eb46a

13 3aKOHOMEPHOCTH 6 ! Bubnuoteka LLJOK
U3MEHYHUBOCTH https://m.edso0.ru/863eb46a

Bubnunoteka LJOK
14 T'enerika venosexa 3 0.5 https://m.edsoo.ru/863eb46a
Bubnmoteka LUOK

15 Cenekiust OpraHu3MoOB 4 1 https://m.edsoo0.ru/863eb46a
buorexnonorus u

16 4 Bubnuoteka LIOK
cHHTeTHHECKa https://m.edso0.ru/863eb46a
OuoorHst

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO
102 13

YACOB I10 [TPOTPAMME




11 KUIACC

Ne HaumeHoBaHue Koaun4yecTBo 4acoB
DJIeKTpOHHbIe (HH(POBbIE)
n/ | pasiesioB M TeM KonTpoibHubIe IpakTnyeckne
Bcero o0pa3oBaTe/bHbIE pecypcChl
I NnporpaMMsI padoThI padoThbI
3apoKICHUE U pa3BUTHE
1 3BOIIOLMOHHBIX 4 Bubnunoteka LJOK
MIpEJCTAaBICHUH B https://m.edsoo.ru/863eb46a
OuosIoTHH
) MuUKpO3BOIIONHUS U €€ 14 ) Bubnuoteka LLOK
pe3yIIbTaThI https://m.edso0.ru/863eb46a
3 MakposBontonus u eé 6 Bubnuoteka LIOK
pe3yIIbTaThl https://m.edso0.ru/863eb46a
IIpoucxoxaeHue
4 POHEXOIRACHIE H 15 L5 Bubnnoteka LLOK
DA3BHTHIE FHUBHH Ha ‘ https://m.edsoo.ru/863eb46a
3emuie
ITpoucxoxaenue
5 pouex _H HH 10 1 Bubnunoteka LJOK
HestoBexa https://m.edso0.ru/863eb46a
AHTPOIIOTeHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHHUSIX
6 OPraHu3MOB U 3 0.5 Bubnnoteka LLOK
HaJIOPraHU3MEHHBIX ) https://m.edsoo.ru/863eb46a
CUCTEM C OKPYIKaIOLLEH
cpenom
7 OpraHusMsbl U cpea 9 1.5 Bubnnoteka LLOK




YACOB I10 ITPOTPAMME

oOuTaHus https://m.edsoo.ru/863eb46a
2 OKOIOTHS BUAOB 1 9 0.5 Bubnunoteka LUOK
MOMYJISIUNA ' https://m.edso0.ru/863eb46a
2 0 .
. 9Konoms[ co00IIeCTB . os EvbnvoTeka LIOK
Kojorieckue ' https://m.edso0.ru/863eb46a
CHUCTEMBI
10 Buocdepa — rimobanbHas 6 Bubnunoteka LIOK
3KOCHCTEMA https://m.edsoo.ru/863eb46a
1 YenoBek 1 6 Bubnunoteka LIOK
OKpy2Karolas cpeaa https://m.edsoo.ru/863eb46a
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO
102 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacos DJIeKTpOHHbIe LU (ppoBbIe
n/_n Tema ypoka Beero KoHTpobHbIE IIpakTHYecKHe 00pa3oBaTeJbHbIE
padoThI padoThI pecypchl
buonorus kak KoOMIIEKCHAs Bubnunoteka LIOK
1 HayKa U KaK 4acTh 1 http
COBPEMEHHOI'0 O6IJ.I€CTBa s://m.edso0.ru/863eb46a
bubnunorteka LIOK
2 JKuBrBIE cCTEMEBI M UX CBOMCTBA 1 http
s://m.edso0.ru/863eb46a
YpoBHEBas OpraHnu3ais >KUBbIX Bubnnoteka LIOK
creTeM s://m.edso0.ru/863eb46a
4 CraproBasi KOHTpOJIbHAs paboTa 1 1
bubnunoteka LLOK
5 Hcropust OTKpBITUS U U3YUYEHUS | hitp
Kerk. Knerounas Teopus s://m.edsoo0.ru/863eb46a
Meroabl MONEKYJISIPHON U
KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabora
N Bubnunoteka LIOK
«/3ydyeHne MeTo10B KJIETOUHOU
6 1 0.5 http

Ouosioruu (xpomarorpagus,
anekTpodopes,
muddepeHnuaIbLHoe
uentpudyruposanue, [TLP)»

s://Im.edso0.ru/863eb46a




bubnnoteka LIOK

7 XUMHUYECKHUI COCTaB KICTKU http
s://m.edso0.ru/863eb46a
bubnunoteka LIOK

g MuHepaibHbIC BEIIECTBA KICTKH, hitp

Hx GHororHTeckas poik s://m.edso0.ru/863eb46a
Opranuveckue BemecTBa KICTKU
— Oenku. JlabopaTopHas pabota Bubnunoteka LLIOK
9 «O6HapyxeHue OEIKOB ¢ 0.5 http
MOMOIIBIO KAYECTBECHHBIX s://m.edsoo0.ru/863eb46a
peaxkuuin
. Bbubnunoteka LIOK
10 CaoiicTBa, K1accuukamnys u hitp
(s Gemxon s://m.edso0.ru/863eb46a
Bubnuoteka LLOK
Opranuveckue BEeIeCTBa KICTKU
11 http
— YTICBOAEL s://m.edso0.ru/863eb46a
Bbubnunoteka LIOK
Opranuveckuie BEeIeCTBa KICTKU
12 http
— THTHAR s://m.edso0.ru/863eb46a
Hyxneunoseie kucnotsl. JIHK u
PHK. JIaGopatopnas pabora Bubnunoteka LLOK
13 «HMccnenoBanre HyKJIEMHOBBIX 0.5 http
KHUCJIOT, BBIICIIEHHBIX U3 KJIETOK s://m.edso0.ru/863eb46a
Pa3IMYHBIX OPTAaHU3MOBY
Crpoenue u pynkuuu ATO. Bubnunoteka LLIOK
14 Hpyrue nykneosuarpudocdars http

(HT®)

s://m.edso0.ru/863eb46a




CexBenuponanue JIHK. Meroasl

bubnunoteka LIOK

15 T€HOMUKH, TPAHCKPUIITOMUKH, http
MIPOTEOMUKH s://m.edso0.ru/863eb46a
Bbubnunoteka LIOK
16 Mertoapl CTPYKTYpHOI OHOTI0THI http
s://m.edso0.ru/863eb46a
bubnunoteka LIOK
17 Tumsl KJIETOK. hitp
Hpoxapuotnieckas kerka s://m.edsoo.ru/863eb46a
CrpoeHnue 3yKapruoTHYECKON Bunvotexa LIOK
18 KJIETKH. HpaKTI/I:IGCKaH pa60TaU 0.5 hitp
«M3y4yeHune CBOMCTB KJIETOYHON s//m.edsoo.ru/863eb46a
MeMOpaHbD»
Bubnuoteka LLOK
19 [ToBEepXHOCTHBII annapar KJIETKH http
s://m.edsoo.ru/863eb46a
OnHomMeMOpaHHBIE OPraHOUIbI
kietku. [IpakTuyeckas padora Bubnunoteka LIOK
20 «W3yueHne nBUKEHUS 0.5 http
LUTOILIa3MbI B PACTUTEIbHBIX s://Im.edso0.ru/863eb46a
KJIETKaxX»
[TonyaBTOHOMHBIE OPraHOU/IbI
KJIETKH: MUTOXOHAPUH,
wiactuasl. JlabopaTtopHas Bubnmorexa LIOK
21 0.5 http

pabota «MccnenoBanue
MJIa3MOJIU3a U JeIIa3MOoIn3a B
PACTHTETBHBIX KIETKAaX)

s://Im.edso0.ru/863eb46a




HememOpaHHbIe opraHou/ bl

bubnnoteka LIOK

22 http
KIeTR] s://m.edso0.ru/863eb46a
bubnunoteka LIOK
23 Crtpoenue u GyHKIUHU sapa http
s://m.edsoo.ru/863eb46a
CpaBHUTEIIbHAS XapaKTePUCTHKA EnG LIOK
nérnvoreka
€TOK 3yKapHoT. JJabopaTtopHa
24 KJIETOK 3YKapHOT paTopHas 0.5 hitp
pabota «M3yuenne cTpocHn s://m.edso0.ru/863eb46a
KJIETOK Pa3IMYHbIX OPTaHU3MOB)
ACCUMWISIIIAS U JUCCUMHUIISITUS
— JIB€ CTOPOHBI META00IU3MA.
Turber oOMeHa BEIIECTB. Eub LIOK
nénvoreka
Jlab 0
)5 abopaTopHas paboTa ) hitp
«3y4ueHne KaTaTuTHIECKON s//m.edsoo.ru/863eb46a
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMuIasbl WIn
KaTasas3bl)»
DepMEHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTtabomm3ma. JlaboparopHas EuE oK
paborta «M3yuenue mbnuoteka L
26 0.5 http
(hepMEHTATHBHOTO paCIICILICHM s://m.edso0.ru/863eb46a
MepoKcuIa BOJIOpoia B
PACTUTENBHBIX U )KUBOTHBIX
KJIETKax»
27 benku-aktuBaTopsl u OesKu- Bubnunoteka LIOK

http




UHTUOUTOPBI

s://m.edso0.ru/863eb46a

ABTOTpOQHBIN TUIT 0OMEHA

bubnunorteka LJOK

28 http
Beriects s://m.edso0.ru/863eb46a
bubnunoteka LIOK
29 dortocunres http
s://m.edso0.ru/863eb46a
XemocuHtes. JJaboparopHas Bubnunoteka LIOK
30 pabota «CpaBHEHHE TIPOIIECCOB 0.5 http
(dhoToCHHTE3a M XEMOCHHTE32» s://m.edsoo0.ru/863eb46a
AHa’poOHbBIe OpraHu3Mbl. Busl U6 oK
31 Opoxenus. JlaboparopHas h_tTQnMOTeKa H
paGora «CpaBHerue npoueccos s://m.edsoo0.ru/863eb46a
OpO’KEHUS U JIBIXAHUSDY
AdpoOHBIE OPTaHU3MBbIL. DTaIbl Bubnunoteka LIOK
32 http
PHEPIETHICCKOrO 06MeHa s://m.edsoo0.ru/863eb46a
DHeprusi MeMOPaHHOTO EnG ok
rpajgueHTa npoToHoB. CHUHTE3 vbnmorexa L|
33 y http
ATd: pabora npoTonHoid ATd- s://m.edso00.ru/863eb46a
CHHTAa3bI
Bbubnnoteka LJOK
34 Peakuuu maTpuyHOTrO CHHTE3a http
s://m.edso0.ru/863eb46a
TpanCKpHUIIINSI — MaTPUYIHBIN Bubnmoteka LIOK
35 p puany p http

cunre3 PHK

s://m.edso0.ru/863eb46a




bubnnoteka LIOK

36 Tpancasuus u e€ Tanbl http
s://m.edso0.ru/863eb46a
KonunpoBanue aMMHOKHUCIIOT. bubnnoteka LIOK
37 Poaw pubocom B GrocuHTE3E http
Oenka s://m.edsoo.ru/863eb46a
Opranuzaiys renomMa Bubnnoteka LIOK
38 p 1\ y http
TPOKAPHOT H SyKapuoT s://m.edso0.ru/863eb46a
MouiekysapHbIE MEXaHU3MBbI Bubnnoreka LIOK
39 P http
KCIPECCHI TCHOB y 9y KAPHOT s://m.edsoo.ru/863eb46a
Bupycsl — BHEKIIETOUHBIE U6 oK
(OpMBI )KU3HU U OOTUTAaTHBIE vbnmorexa L
40 0.5 http
napasuthl. [IpakTuyeckas pabora s-//m.edsoo.ru/863eb46a
«Co31aHne MOJIETH BUPYCa» T '
BupycHsie 3a00eBaHus Bubnmorexa LIOK
41 by ) http
YeJI0BEKa, )KUBOTHBIX, PACTEHUI <//m.edsoo.ru/863eb46a
Bubnunoteka LIOK
HanortexHomoruu B OM0JI0THH U
42 http
MEAHIHHE s://m.edso0.ru/863eb46a
bubnunoteka LJOK
43 JKu3HeHHBIN IUKIT KIETKH http
s://m.edso0.ru/863eb46a
Bbubnunoteka LIOK
44 Marpuunsiii cunares JJHK http

s://m.edso0.ru/863eb46a




Xpomocomsl. JlaGopaTopHas

bubnunoteka LIOK

45 pabota «M3ydyeHue XxpoMocoM Ha 0.5 http
rOTOBBIX MUKpOIIpEapaTax» s://m.edsoo.ru/863eb46a
Bbubnunoteka LIOK
46 Jlenenune KJIeTKH — MHTO3 http
s://m.edsoo0.ru/863eb46a
Tuns! kitetok. Kapuokunes u
nutokune3. JlaboparopHas
abora «Habmonenue murosa B Bubnmorexa LIOK
a7 | P 8 0.5 http
IJIETKaX KOHTHKA KOpellka Jiyka s://m.edso0.ru/863eb46a
(Ha TOTOBBIX
MUKpOTIpenaparax)»
Perynsiums ;KU3HEHHOTO LMK Bubnmoreka LIOK
48 Y ! hitp
[IETOK s://m.edso0.ru/863eb46a
bubnuoteka LIOK
49 Opranusm Kak eIMHOE 1EJI0€ http
s://m.edso0.ru/863eb46a
Txanu pactenuii. JlJaboparopnas Bubnuoteka LLOK
50 pabora «3yuenue TkaHen 0.5 http
pacTeHun» s://m.edso0.ru/863eb46a
TkaHM )KUBOTHBIX M YEITOBEKA. Bubnunoteka LIOK
51 JlaGoparopHas pabota 0.5 http
«M3ydyeHne TkaHeN KUBOTHBIX» s://m.edsoo.ru/863eb46a
52 Opranbl. CUCTEMBI OPraHOB. 0.5 Bubnuoteka LLIOK

JlaGopaTopHas paboTa
«M3y4yeHne opraHoB IIBETKOBOTO

http
s://m.edso0.ru/863eb46a




PpacTCHUA»

53

Onopa Tena opraHu3MoB

bubnunorteka LJOK

http
s://m.edso0.ru/863eb46a

54

JIBrKEeHHE OpraHn3MOB

bubnunoteka LIOK

http
s://m.edso0.ru/863eb46a

55

IInranue opranu3smMoB

Bbubnunoteka LIOK

http
s://m.edso0.ru/863eb46a

56

IIutaHue 1M03BOHOYHBIX
KHNBOTHBIX. HI/IH_IeBapI/ITeHLHa}I
CHUCTEMA YCIIOBCKA

bubnuoteka LIOK

http
s://Im.edso0.ru/863eb46a

57

Z[BIXB.HI/IG OpraHnu3mMoB

bubnunoteka LIOK

http
s://Im.edso0.ru/863eb46a

58

Z[BIX&HI/IG ITO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA

bubnunorteka LJOK

http
s://m.edso0.ru/863eb46a

59

TpancnopT BeniecTB y
OpraHU3MOB

bubnunoteka LIOK

http
s://m.edso0.ru/863eb46a

60

KposeHocHas cucrema
IIO3BOHOYHBIX )XUBOTHBIX U
YeIJI0OBEKa

Bubnuoteka LLOK

http
s://m.edso0.ru/863eb46a

61

Brinenenue Y OpraHnu3smMoB

bubnunoteka LLOK

http
s://Im.edso0.ru/863eb46a




bubnnoteka LIOK

62 3amura y OpraHu3MoB http
s://m.edso0.ru/863eb46a
bubnunoteka LIOK

63 NmmyHHas cucteMa yeaoBeka http
s://m.edso0.ru/863eb46a

PazapaxuMocThb U peryasmnus Bubnnoteka LIOK
64 ap peryinud y http
OpTaHHM3MOB s://m.edso0.ru/863eb46a
I'ymopanbHas peryssuus u Bubnnoteka LIOK
65 SHIOKPUHHAS CUCTEMA http
’KMBOTHBIX U Y€JIOBEKa s://m.edso0.ru/863eb46a
DopMbI pa3MHOKEHHUS Bubnnoreka LIOK
66 pubIP http
OpratismMon s://m.edsoo0.ru/863eb46a
bubnnoteka LIOK

67 ITonoBoe pa3MHO)KEHUE http
s://m.edso0.ru/863eb46a
bubnnoteka LIOK

68 Meiio3 http
s://m.edso0.ru/863eb46a

I"ameTorenes. O6pazoBanue u
pa3BUTHE TIOJIOBBIX KJIETOK. EUG oKk
JlabopaTopHas pabota mbnuoteka L

69 0.5 http
«/3yueHne CTpOCHUS MOJIOBBIX s//m.edsoo.ru/863eb46a
KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»

70 WNHnuBuayansHOE pa3BUTHE Bubnunoteka LIOK




OpraHu3MOB — OHTOI'CHE3

http
s://m.edso0.ru/863eb46a

3akJajKa OpraHoB U TKaHEH u3

bubnuoteka LIOK

71 http
JAPOIBITIIEBHIX JHCTROR s://m.eds00.ru/863eb46a
PocT u pa3BuTHE )KUBOTHBIX.
JlaGoparopHas pabota Bubnunoteka LIOK

72 «BpIsBIEHNE IPU3HAKOB 0.5 http
CXOJICTBA 3apOJIbILIEN s://m.edsoo.ru/863eb46a
MMO3BOHOYHBIX JKUBOTHBIX)
PazMHoOXeHHe U pa3BUTHE
pacrtenwuil. JlaboparopHas pabota Bubnunoteka LIOK

73 «CtpoeHue opraHoB 0.5 http
Pa3MHOXEHHUSI BBICIIUX s://m.edso0.ru/863eb46a
pacTeHuin»
HcTtopus cTaHOBIEHUS U Bubnmorexa LIOK

74 http
PA3BHITI TEHETHIA ai Hayki s://m.edso0.ru/863eb46a
OcHOBHbIE IOHATHUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora Bubnmoreka LIOK

75 0.5 http
«Jlposogura kax 0dbeKT s://m.edsoo.ru/863eb46a
TeHETUYECKUX UCCIIEeI0OBAaHUI

76 3aKOHOMEPHOCTH HACJIEAOBaHUS 0.5 Bubnunoteka LLOK

MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktnueckas
pabora "M3yueHue pe3ysbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS

http
s://m.edso0.ru/863eb46a




y apo3o¢uisr"

I[IuTonormyeckre OCHOBEI

bubnnorteka LJOK

71 http
MOHOTHOPUIHOTO CKPEIMBAHH s://m.edso0.ru/863eb46a
bubnunoteka LIOK
73 AHanmm3upymrlee CKpeuBaHue. http
Henomoe nommimposanme s://m.edso0.ru/863eb46a
JlurubpuHOE CKpEIIBaHUE.
[IpakTnueckas padbora Bubnunoteka LIOK
79 «HM3y4enne pe3ynbTaToB 0.5 http
JUTHOPUIHOTO CKPEIIUBAHUS Y s://m.edsoo.ru/863eb46a
JPO30(HITBI
Bubnunoteka LLOK
ITuTonormyeckre OCHOBBI
80 http
JUTHOPUIHOTO CKPEIUBaHUS s://m.edso0.ru/863eb46a
bubnuoteka LIOK
CuemnieHHOE Hacle10BaHNe
81 http
TpH3HAKOB s://m.edsoo0.ru/863eb46a
XPpOMOCOMHasI TEOPHS Bubnmoreka LIOK
82 P P hitp
HACICCTBERAOCTH s://m.edso0.ru/863eb46a
bubnunoteka LIOK
83 ['enernka mona http
s://m.edso0.ru/863eb46a
bubnunoteka LIOK
84 I'eHoTHIT KaK 1IEIOCTHAsI CUCTEMa http
s://m.edsoo.ru/863eb46a
85 I'enernyeckuii KOHTPOIIb Bubnunoteka LIOK




Pa3sBUTHA paCTeHHﬁ, JKHNBOTHBIX U
YCIO0BCKa

http
s://m.edso0.ru/863eb46a

HN3MeHYHUBOCTH IIPU3HAKOB.

bubnunoteka LIOK

86 Bunbel usmeHunBOCTH hitp
s://m.edsoo.ru/863eb46a
%7 MoaudukanroHHas ESHMOTeKa LIOK
H3MCHAHMBOCTD s://m.edsoo.ru/863eb46a
BapuauuonHsslii pan u
BapHUaIMOHHAs KPUBasl.
JlabopaTopHas pabota
«HccnenoBanue Bubnunoteka LIOK
88 3aKOHOMEPHOCTEMN 0.5 http
MO}II/I(l)I/IK&HI/IOHHOﬁ s://m.edso0.ru/863eb46a
n3MeHunBOCTH. [locTpoeHue
BapHUAI[IOHHOTO psja U
BapHallMOHHOW KPUBOW»
Bbubnunoteka LIOK
29 I'eHOTHTIIIYECKASI U3MEHUHUBOCTD. hitp
KoMOnHaTHBHASI NI3MEHUYHNBOCTH s-//m.edsoo.ru/863eb46a
MyTtannoHHasi HK3MEHYUBOCTb.
[IpakTuueckas padbora Bubnuoteka LIOK
90 0.5 http
«Myrawm y aposopuibi (1a s://m.edsoo.ru/863eb46a
TOTOBBIX MUKPOIIpErapaTax)»
3aKOHOMEPHOCTH MYTallMOHHOT O Bubnunoteka LIOK
91 npouecca. JIUIeHeTUKa u http

SIIUTCHOMHKKA

s://Im.edso0.ru/863eb46a




I'eneTnka yenoBeka.
IIpakTrnyeckas pabora

bubnuoteka LIOK

92 C 0.5 http
(C-OCTABIICHHC 1 aHaIIH3 s://m.edso0.ru/863eb46a
POAOCIOBHOM
Bubnunoteka LIOK
93 MeTtoasl MEIUIIMHCKON T€HETUKHU http
s://m.edso0.ru/863eb46a
3HayeHne MEIUIIMHCKON Eub oK
TeHETUKH B MPEAOTBPAILIEHUN U mbnorexa L
94 http
Jletiern re}iemqecmx s://m.edsoo.ru/863eb46a
3a00JiIeBaHUI YeTIOBeKa
OCHOBHBIE TIOHSTHS CEJICKITUU.
JlabopaTopHas pabota Bubnunoteka LIOK
95 «/3yueHne COPTOB KYJILTYPHBIX 0.5 http
paCTeHI/II\/'I U MOPOJ1 IOMAIITHUX s://m.edso0.ru/863eb46a
KUBOTHBIX)»
Mertoapl CeNeKIMOHHOM pabOoTHI. EUG oK
JlabopaTopHas pabota mbnuoteka L
96 0.5 http
«H3yHEHHE MCTOZIOB CENCKIMH s://m.edsoo0.ru/863eb46a
pacTeHuin»
JocTrkeHus ceJieKIuu U6 oK
pacTeHUi U )KUBOTHBIX. wbnorexa Li
97 i 5 http
PaKTiieciast pabota s://m.eds00.ru/863eb46a
«IIpuBuBKa pacTeHHI»
CoxpaHnenue, n3y4eHue u Bubnunoteka LIOK
98 HUCIOIb30BaHUE T€HETUUECKUX http

pecypcoB

s://Im.edso0.ru/863eb46a




buotexHonorus kak HayKa U
oTpaciib HpOU3BOJACTBA.

Bubnunoteka LIOK

99 IIpakTryeckas pabora 1 0.5 http
«M3yuenne 0ObeKTOB s://m.edso0.ru/863eb46a
OHUOTEXHOJIOTUI)
OCHOBHBIE HaPaBICHUS Bubnuoteka LIOK
100 P ; 1 http
CHHTCTHHCCKOM OHOJIOTHH s://m.edso0.ru/863eb46a
XpoMocoOMHas ¥ reHHas Bubnuoreka LIOK
101 P | http
HHKCHEPHA s://m.edso0.ru/863eb46a
Bbubnunoteka LIOK
102 Menuruackre OMOTEXHOIOT NI 1 http
s://m.edso0.ru/863eb46a
OBIIEE KOJIMYECTBO YACOB I10
102 13.5

I[TPOT'PAMME




11 KUIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbBIe N (ppoBbIE

Ne
u/n Tema ypoka Beero KonTposabHbie IIpakTnyeckune o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcebl
DBosroMOHHAs Teopust Y. Bubnmoteka LIOK
1 1 http
Hapsuia s://m.edso0.ru/863eb46a
Bubnmoteka LUOK
) JIBYOKYIIIME CUITBI SBOJTIOINH ! http
Buz08 10 1. Jlapsumy s://m.edsoo.ru/863eb46a
Bbopn0a 3a cyuiecTBoBaHue, Bubnmoteka LLOK
3 €CTEeCTBEHHBIN U 1 http
UCKYCCTBEHHBIN 0TOOD s://m.edso0.ru/863eb46a
®opMupoBaHue Bubnmoteka LLJOK
4 CUHTETHYECKOU Teopuu 1 http
SBOJIIOIINH s://m.edsoo0.ru/863eb46a
OTaIbl 3BOJIOIMOHHOIO Bubnuoteka LIOK
5 MpoLECCa: MUKPOIBOJIOLMS U 1 http
MaKpO3BOJIIOLUS s://m.edsoo.ru/863eb46a
[Tonynsiiust — 351eMeHTapHast Bubnmoteka LIOK
6 Yy p 1 http
CHHIHII SBOTIOMHH s://m.edso0.ru/863eb46a
7 3aKOH reHeTHYECKOTO 1 0.5 Bubnunoteka LLOK

paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBieHHe

http
s://m.edso0.ru/863eb46a




M3MEHYMBOCTHU Y 0coOei
OJIHOT'O BHJIa»

DnemeHTapHbIe (HaKTOPbI

Bubnmoteka LUOK

OpPraHHU3MOB:
Mopdonoruueckue,

8 http
IBOIOTHH s://m.edsoo.ru/863eb46a
9 Dddext ocnoatens. Idpdexr Es nvotexa LIOK
OYTHLIOHHOIO rOpIIBIIIKa s://m.edsoo0.ru/863eb46a
Murpauuu. M3omsamun Bubnnoteka LLOK
10 MOTYJISIHI: Teorpaduueckas, http
Oouonoruyeckas s://m.edso00.ru/863eb46a
EctectBennsIit oTO0p — Bubnunoteka LJOK
11 HanpaBJSomui Gaxkrop http
SBOJIIOINH s://m.edso0.ru/863eb46a
Bubnuoteka LUIOK
12 [TonoBoii oT60p http
s://m.edsoo.ru/863eb46a
[Ipucnoco0iaeHHOCTh
OpPraHU3MOB KakK pe3yJbTaT
MHKPOIBOJTIOLIMH. Bubnunoteka LLOK
13 JlaGoparopnas pabota 0.5 http
«H3yuenne apomopdo3o u s://m.edso0.ru/863eb46a
UAMO0ANANTAlUN Yy PACTCHUN U
KUBOTHBIX»
14 [Tpumeps! npucnocoOaeHu y 0.5 Bubnunoteka LLOK

http
s://m.edso0.ru/863eb46a




buznonornyeckue,
OMOXMMUYECKUE,
noBegeHuYeckue. JlabopaTopHas
pabota «IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
11eecoo0pa3HOCTh»

Bun, ero xpurepuu u
cTpykrypa. JJabopaTopHast

Bubnumoteka LUIOK

15 pabota «CpaBHEeHUE BUIOB IO 0.5 http
MOP(OJIOTHUECKOMY s://m.edso0.ru/863eb46a
KPUTEPHUIO»
Bubnunoteka LUIOK
16 CrpykTypa Buaa http
s://m.edsoo0.ru/863eb46a
BunoobpazoBanue kak Bubnmoteka LIOK
17 http
PE3yIbTAT MUKDPOIBOJIOLHIH s://m.edsoo0.ru/863eb46a
CBS3b MUKPODBOJIIOIIUA U Bubnmoteka LIOK
18 P http
SMHACMAOIOTHH s://m.edso0.ru/863eb46a
MakponsBosronus. Bubnmoteka LLOK
19 ITanmeoHTOIOTHYECKUE METOIBI http
W3yYEHUS IBOJIOIUU s://m.edso0.ru/863eb46a
buoreorpaduueckue MeTob1 Bubnmoreka LIOK
20 P http

HU3YYCHUSA 3BOJIIOIIUA

s://m.edso0.ru/863eb46a




OMOpHOIOTHYECKUE U
CPaBHUTEJIBHO-

Bubnuoteka LUIOK

21 http
MOP(QOTIOTHICCKHC METOIb! s://m.edsoo.ru/863eb46a
M3Yy4YEeHUs HBOJIIOLIUN
MonekynapHO-TeHETUYECKuE,
Bubnmoteka LUIOK
OMOXUMHYECKHE U
22 http
MATEMATHICCKHIC METOTEL s://m.edsoo0.ru/863eb46a
M3YUYEHUs HBOJIIOLIUN
OO011111€ 3aKOHOMEPHOCTH Bubnuoteka LIOK
23 . P http
JBOOMHH s://m.edso0.ru/863eb46a
AJlanTUBHAS paananys. Bubnnoteka LLOK
24 HepaBHOMepHOCTH TEMIIOB http
SBOIIOIHNHI s://m.edso0.ru/863eb46a
Hay4nsle runoressl Bubnnoteka LLOK
25 MPOUCXOXKACHHUS KU3HA HA http
3emiie s://m.edsoo0.ru/863eb46a
JloHayuHbI€ TTPEJCTABICHUS O Bubnnotexa LIOK
3ApOACICHHIH XKUSHH s://m.edsoo0.ru/863eb46a
Bubnuoteka LUIOK
OCHOBHBIE JTAIIbI
27 . http
HCOpTaHMHCCKOM IBOMOLHIH s://m.edso0.ru/863eb46a
Bubnmoteka LUOK
28 ['unoTessl 3apoKICHUS KUZHU http
s://m.edso0.ru/863eb46a
29 Ucrtopus 3emnu u meToapl e€ 0.5 Bubnmnoteka LUIOK




uzyuenus. JlaboparopHas

pa60Ta «I/ISy‘-ICHI/IC 1 OIIMCaHHEC

HCKOIIa€CMbIX OCTATKOB
APCBHUX OPraHU3MOB»

http
s://m.edso0.ru/863eb46a

HagansHpIe >Tanbl

Bubnunoteka LUOK

30 . http
OPTaHHHCECKOH SBOJTOMIH s://m.edsoo.ru/863eb46a
Bubnmoteka LUOK
31 DBOJTIONHS 3YKApUOT http
s://m.edso0.ru/863eb46a
OCHOBHBIE JTAIIbI 3BOJIIOIIUN
PaCTUTEIHHOTO MUPA.
Bubnmoteka LUIOK
[IpakTuueckas padbora
32 1 5 . 0.5 http
(«VisyHethe oco eHvHOCTeH s://m.edso0.ru/863eb46a
CTPOCHUS PACTEHUN Pa3HbIX
OTJICTIOBY
Bubnunoteka LIOK
OCHOBHBIE JTAIIbI 3BOJIIOIUN
33 http
KUBOTHOTO MHpa s://m.edsoo.ru/863eb46a
DBOIIOIHUS )KUBOTHBIX.
[TpakTuyeckas pabora Bubnuoteka LIOK
34 «H3y4enue ocobeHHOCTEN 0.5 http
CTPOECHUS MMO3BOHOYHBIX s://m.edsoo.ru/863eb46a
KUBOTHBIX»
Bubnunoteka LJOK
PazButue xu3Hu Ha 3emIie 1o
35 http

opaM 1 nepuoiam

s://m.edso0.ru/863eb46a




MaccoBsie BbIMUPpAHHUA —

Bubnmoteka LUIOK

36 JKOJIOTUYECKUE KPU3HUCHI http
HPOIILIOTO s://m.edsoo.ru/863eb46a
. . Bubnumoteka LUOK
CoBpeMEeHHBIN IKOJIOTHICCKUIT
37 http
KPU3HC, Er0 0COOCHHOCTH s://m.edsoo0.ru/863eb46a
CoBpemeHHas cucrtema Bubnnoteka LIOK
38 P http
OPTaHHACCKOro NPOULIOro s://m.edsoo0.ru/863eb46a
Bubnmoteka LIOK
OCHOBHBIE CUCTEMaTHYECKHE
39 http
TPYIIIBT OPTAHMIMOB s://m.edsoo.ru/863eb46a
AHTpOMOJIOTUs — HayKa O Bubnmorexa LIOK
40 P Y http
HeIIoBeKe s://m.edso0.ru/863eb46a
N Bubnunoteka LLOK
Pa3ButHe npeacraBneHuii o
41 http
MPOUCXOACICHII AeToBeka s://m.edso0.ru/863eb46a
MecTo 4enoBeka B CHCTEME
OpraHUYECKOTO MHUpa.
JlaGoparopnas pabota Bubnmoteka LIOK
42 «M3yuenmne ocobeHHOCTEH 0.5 http
CTPOCHHS CKEJIeTa YEIOBEKa, s://m.edsoo.ru/863eb46a
CBSI3aHHBIX C
MPSAMOXOXKIACHUEM
JIBHKyIHe CHITBL Bubnmoteka LUOK
43 T http

AHTPOIIOT'CHE3a

s://m.edso0.ru/863eb46a




CooTHolIeHHe OHOJIOTHYECKHUX

Bubnmoteka LUIOK

44 U COLIMANIbHBIX (DAKTOPOB B http
aHTPOIIOTEHE3E s://m.edso0.ru/863eb46a
OCHOBHBIE CTagUA Bubnuotexa LIOK

45 . http
aHTpororeresa s://m.edsoo0.ru/863eb46a
ITaneoreneTnka u Bubnmoteka LIOK

46 http
[1aJICOTCHOMHKA s://m.edsoo0.ru/863eb46a
OBOJIIOIMS COBPEMEHHOIO Bubnmoteka LIOK

47 HE COBp http
Hejloseka s://m.edso0.ru/863eb46a
Yenoseueckue pachl. 516 Ok
[TpakTuyeckas pabora vbnuoteka L|

48 0.5 http
«HM3ydeHne dKOJIOrHYeCKUX s-//m.edsoo.ru/863eb46a
aJanTalyi 4eJI0oBEKay
MeXTUCIUILUIMHAPHEBIE METOIBI Bubnuotea LIOK

49 aucI p b1 http
aHTpomoIorin s://m.edso0.ru/863eb46a
3apokaeHuEe U Pa3BUTHE Bubnuotexa LIOK

50 poxXA p http
JKoJorhH s://m.edsoo0.ru/863eb46a
MeToabI YKOJIOTHH.
JlabopartopHnast pabota Bubnnoteka LLOK

51 «3yueHne MeToa0B 0.5 http
SKOJIOTHUECKHIX s://m.edso0.ru/863eb46a
HCCIIEOBAHUIN»

52 3HaYeHHUE YKOJIOTHISCKUX Bubnunoteka LLOK




3HAHUH 11 YeI0BeKa

http
s://m.edso0.ru/863eb46a

Bubnunoteka LIOK

53 Okosornveckue GaxTopbl http
s://m.edso0.ru/863eb46a
Abuotnueckue (axropsl. Cer
KaK 3KOJIOTUYECKHI (akTop. Bubnuoteka LLOK
54 Jlaboparopnas pabota 0.5 http
«BbIsiBIIEHHE TPUCTIOCOOICHN I s://m.edsoo.ru/863eb46a
OpPTaHU3MOB K BIUSTHHIO CBETa»
AbuoTtnueckue (GpakTopsl.
Temmneparypa Kak
HKOJIOTHUECKUH (PaKTop. Bubnunoteka LIOK
55 Jlaboparopnas pabota 0.5 http
«BbIsiBIEeHNE TpHCTIOCOOICHUH s://m.edsoo0.ru/863eb46a
OpPTraHU3MOB K BIUSHHIO
TeMIepaTypbh»
AbuoTtnueckue GpaxkTopsl.
BrnaxnocTts kak
HKOJIOTHYECKUH (PaKTop. Bubnunoteka LIOK
56 Jlaboparopnas pabota 0.5 http
«AHaTOMHUYECKHE 0COOEHHOCTH s://m.edsoo.ru/863eb46a
pacTeHui U3 pa3HbIX MECT
OOUTaHUSD)
Bubnuoteka LUIOK
57 Cpenpl 0OuTaHUSI OPraHU3MOB http

s://m.edso0.ru/863eb46a




Bubnunoteka LUIOK

58 buonorunueckre puTMbl http
s://m.edso0.ru/863eb46a
59 Kuznenusie popMbl ES”MOTeKa LIOK
OPTaHH3MOB s://m.edso0.ru/863eb46a
Bubnnoteka LUIOK
60 bruotnyeckue pakTopsi http
s://m.edso0.ru/863eb46a
3HaueHue OMOTUUYECKUX
N N Bubnunoteka LIOK
61 B3aUMOIACUCTBUU O mg
CYMICCTBOBATHA OPTARH3MOB B s://m.edsoo0.ru/863eb46a
cpene oouTaHus
OKOJIOTUYECKUE Bubnmoteka LIOK
62 http
XapaKTCPHCTHKH HOMY AL s://m.edso0.ru/863eb46a
OCHOBHBIE ITIOKAa3aTEIN
MONYJIALIMK: YACTEHHOCTh Bubnunotexa LIOK
63 ' ’ http
TIOTHOCT, BO3pacTHAA 1 s://m.edso0.ru/863eb46a
MI0JIOBAs CTPYKTYpa
OCHOBHBIE IOKA3aTEIU
MOMYJIALIMU: POXKIAEMOCTh Bubnunoteka LIOK
64 ' ’ http
TPHPOCT, TEMIT poctd, s://m.edso0.ru/863eb46a
CMEPTHOCTb, MUTPAIIUU
DKoJyioruyeckas CTpykrypa Bubnuoteka LIOK
65 http
Tomy A s://m.edso0.ru/863eb46a
66 JlnHamuka nonyJsisiuu u eé Bubnmoteka LUOK




perynsuus

http
s://m.edso0.ru/863eb46a

Kpussle pocTa 4nuCIeHHOCTH

Bubnunoteka LJOK

67 nonysauun. Kpussie http
BBDKHUBaHUA s://m.edso0.ru/863eb46a
DKoJIorHYecKas HUIIIA BU/A. EuG oK
JlaGopatopHas pabota vbnuoteka LI
68 0.5 http
«Ilprcmocodnerms cemaH s://m.edsoo0.ru/863eb46a
pacTEeHUI K paCCEIICHUIO»
Bubnuoteka LUIOK
69 Bup xak cucrema nomyJisiuin http
s://m.edso0.ru/863eb46a
3aKOHOMEPHOCTH [TOBEIEHUS U Bubnuotexa LIOK
70 P 8 http
MUTpatiii KUBOTHBIX s://m.edsoo0.ru/863eb46a
Bubnmoteka LUOK
Coo0111ecTBO OPraHU3MOB —
71 5 http
HOTICHO3 s://m.edsoo0.ru/863eb46a
DKocucTeMa KaK OTKPBITAst Bubnuoreka LIOK
72 P http
cucrema s://m.edso0.ru/863eb46a
Kpyrosoport BelecTB U MOTOK Bubnuoreka LIOK
73 py p 111 http
JHCPIHH B SKOCHCTEME s://m.edsoo0.ru/863eb46a
Bubnuoteka LIOK
OCHOBHBIE ITIOKA3aTEIN
74 http
IKOCHCTCMBI s://m.edso0.ru/863eb46a
75 DKOJIOTUYECKUE MUPAMHU/IBI Bubnunoteka LLOK




http
s://m.edso0.ru/863eb46a

M3menenus cooOIecTs —

Bubnunoteka LIOK

76 http
cyxueceH s://m.eds00.ru/863eb46a
IIpupoaHbIE 3KOCUCTEMBI. Bubnunoteka LIOK

77 DKOCUCTEMBI 03€P U PEK. http
DKOoCUCTEMBI MOpPEN U OKEaHOB s://m.edso0.ru/863eb46a
IIpupoaHbIE S3KOCUCTEMBI. Bubnunoteka LIOK

78 DKOCHCTEMBI TYHJP, JIECOB, http
CTEIEH, IyCThIHb s://m.edso0.ru/863eb46a

Bubnumoteka LUOK
79 AHTPOIOTE€HHBIE SKOCUCTEMBI http
s://m.edsoo0.ru/863eb46a

Ypb6osKocucTeMBl. EnG oK
[IpakTrueckas pabota vbnuoteka L

80 i 0.5 http
(«VI3YHeHHC 1 onmeame s://m.edsoo.ru/863eb46a
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH BunvoTexa LIOK

81 q)OpMI/IpOliaHI/Iﬂ ?CHOBHBIX http
B3AUMOCHCTBHIH OPTAHH3MOB B s://m.edsoo0.ru/863eb46a
HKOCHUCTEMAX

82 MexaHu3Mbl BO3/IEUCTBUS Bubnuoteka LLOK

3an$I3HeHI/H>'I PAa3HLIX TUIIOB HA
CyOOpraHr3MEHHOM,
OPTaHU3MEHHOM,
MONyJIIMHUOHHOM M

http
s://m.edso0.ru/863eb46a




9KOCUCTEMHOM YPOBHAX

buochepa — Bubnnoteka LLOK
83 oOmerIaneTapHast 000JI09YKa http
3eMiu s://m.edsoo0.ru/863eb46a
VYuenne B. U. Bepnaackoro o Bunmotexa LIOK
84 5 http
mochepe s://m.edsoo.ru/863eb46a
Bubnunoteka LIOK
3aKOHOMEPHOCTH
85 http
CYIeCTBOBaHH GHOCHPE! s://m.eds00.ru/863eb46a
KpyroBopoTsl BeriecTs u Bubnnoreka LIOK
36 py Y 11 hitp
OMOr€OXUMHYCCKHUE ITUKJIIBI o-//m.edsoo.ru/863eb46a
27 30HaNBHOCTH OUOCHEPHI. ESHMOTeKa HOK
OcnoBHEIe GroMEL Cymmm s://m.edsoo.ru/863eb46a
Bubnmoteka LUOK
88 YcroitunBocTh OMOChepsI http
s://m.edsoo.ru/863eb46a
DKOJOTHYECKHEe KPU3NUCHI U UX Bubnnoteka LIOK
89 P http
TPHHHHET s://m.edsoo0.ru/863eb46a
N Bubnunoteka LLOK
Bo3snelicTBue yenoBeka Ha
90 5 http
nocdepy s://m.edso0.ru/863eb46a
AHTpPOIIOT€HHOE BO3/IEHCTBUE Bubnunoteka LIOK
91 Ha PaCTUTEJIbHBIN U KUBOTHBIN http

MUp

s://m.edso0.ru/863eb46a




Bubnunoteka LUIOK

92 OxpanHa npupoasbl http
s://m.edsoo.ru/863eb46a

OCHOBHBIE TPUHIIUTIBI Bubnunoteka LLOK

93 YCTOMYHBOTO Pa3BUTHUSA http
YeJI0BEYECTBA U MPUPO/IBI s://m.edso0.ru/863eb46a
ParmonansHoe
MIPUPO/IONOIB30BaHUE U Bubnmoteka LIOK

94 PHp . http
COXPAHCHHE DHONOTHHICCKOTO s://m.edso0.ru/863eb46a
pazHooOpa3us 3emiu
O06o0061IeHre TI0 TeMe Bubnuoteka LIOK

95 «MuKkposBOIIOIUSA U €€ http
pe3yabTaThl» s://m.edsoo0.ru/863eb46a
O060011IeH e IO TEME Bubnuoteka LJOK

96 «Maxpo3BoJtonus 1 € http
pe3yabTaThl» s://m.edsoo0.ru/863eb46a
O06001IeH e TI0 TeME Bubnuoteka LJOK

97 «IIpoucxoxaeHue u pa3BuTHE http
KU3HU HA 3emIie» s://m.edsoo.ru/863eb46a
O06001IeHne 0 TeMe Bubnumoteka LJOK

98 «IIpoucxoxaeHne yemoBeKa — http
aHTPOIIOTEHE3» s://m.edsoo0.ru/863eb46a
O06001IeHE 110 TEME
«OKO0JIOTHS — HayKa O Bubnmoteka LIOK

99 ’ http
B3AMMOOTHOICHHAX s://m.edso0.ru/863eb46a
OpPTraHHU3MOB»

100 O06001IeHME 110 TEME Bubnunoteka LLOK




«Opranusmsl 1 cpenia
oOUTaHU

http
s://m.edso0.ru/863eb46a

O06001IeHE 110 TEME

Bubnmoteka LUOK

101 «IKo0orus BUA0B U 1 http
OIS s://m.eds00.ru/863eb46a
O06o06menue 1Mo TeMe Bubnunoteka LLOK
102 «buocdepa — rmodanpHas 1 http
AKOCUCTEMA) s://m.edsoo0.ru/863eb46a
OBILIEE KOJIMYECTBO YACOB I10 102 75

I[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. A.B.Tepemos, P.A. IlerpocoBa. buosiorus. buonornyeckue cUCTEMbI U MPOLIECCHI.
10 knacc, yueOHUK /Uit 00111e00pa3oBaTeIbHBIX OpraHu3anuii (yriayOnEHHbIHI
ypoBeHb). «MHeMo3uHa», Mocksa 2023.

2. A.B.Tepemos, P.A. IlerpocoBa. buonorus. buonornyeckre cucTeMsl U
nporecchl. 11 kmacc, yaeOHUK 1151 00111e00pa30BaTebHBIX OpPraHu3aIuit
(yrmyOnénnslit ypoBeHb). «MHeMmo3nHay, Mocksa 2023.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. [ToroBa JI.A. OTtkpsIThie ypoku 6uosioruu 9-11 xmaccer M «Bako» 2011
(MacTepckas yuuTesns OUoJI0THn)

2. Myprasun I'.'M.3anauu u ynpaxxaeHus 1o oodiieit ouoigoruu M.
IIpoceemienne 1981 —

3. bormanosa T.JI. buonorus. 3agauu u ynpaxuenus. [locodue s
NOCTYHAroMuX B By3bl. M. «Bsicmias mkona» 1991 —

4. Ilerynun O.B. Ypoxku 6uonoruu 10-11 ki (pazBepHyTO€ MIaHUPOBAHUE)
Apocnaib «Akagemus pazsutus 2003 r —

5. buonorus. [Toypounoe mranuposanue o yueOnuky B.b. 3axaposa, C.I.
MawmontoBa, H.. Conunna 10-11 kmacc Boarorpaa. Yuurens 2006

6. HapBun /|. buonorus: penerurop/danuun Jlapsun. —-Mocka: Jxcmo, 2020
7. Kupunenko A.A. buosiorusi. COOpHUK 3a/1a4y 11O T€HETUKE JIJIsl TOATOTOBKH K
EI'D. PaznoypoBHeBbIE 3a/1aHus: yueOHO-MeToInuecKkoe nocooue. Poctos Ha
Hony: Jlernon, 2014

8. Kupunenko A.A. buosnorusi. 9BoJto1Ms OpraHMueCKOro Mupa. rmoJIroToBKa
kK EI'3: Teopus u TpeHUPOBOYHBIC 3a/IaHUs: Y4eOHO-METOANYECKOE Mocooue.
Pocros Ha [lony: Jlernon, 2014

Jlunaktudeckoe obecrieueHue —

MynbsTuMenniiHoe npuiioxenue Kk yueonuky B.M. CuBornasosa, U.b.
Aradonosa, E.I'. 3axaposoit OOO «Jlpoda» 2011 - Harnsanas mkona.
Harnsimnas Ouomnorus. 9BomtonuonHoe yuenue (10-11 xi);

Bsenenne B pkosornro. Xumus kiieTku M. OOO «k3amen» 2012 - KUM
buonorus 10-11 kimacc M., «Bako» 2016 - EI'D A.A. Kupuneunxo, C.H.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/# bubnuoteka udpoBoro oOpazoBaTeILHOTO KOHTEHTA
http://bio.1september.ru/ InexkTpoHHAs! BEpCHsl ra3eThl «bUONOTHI) U CalT IS
yautens «5 ugay Ha ypok Ouosiorun». Bece marepuaisl, Ha OCHOBE KOTOPBIX CO3/1aH
caift, 6puTH onyOnHMKoBaHbI B ra3ere "buonorus". Ha caiite npeacraBieHs
MaTtepualbl K ypokam 1o pazaenam: boranuka; 3oonorus; buonorus .Yenosek;
O6mas ouosorus; Dxonorus; IloaroroBka K sK3aMeHaM.
http://www.nsu.ru/education/i4biol/index.htm- Kypc npusBan BeipaboTaTh
MPAKTUYECKUE HABBIKKM MCIIOIb30BaHMsI IHTEpHET, COBEPIIEHHO HEOOX0IUMbIS
COBPEMEHHOMY IPO(ecCHOHaTbHOMY UCCIEA0BaTEN0-0UO0IIOTY..
http://www.altai.fio.ru/projects/group4/potok13/site/index.html ITpoekT
"Kaneiinockon ypoko ouosoruun". B mpeaiaraeMoM Matepualie npe/icTaBicH
OTIBIT PaOOTHI TPYIIIBI YUUTENICH OMOIOTHH 110 UCTIOIH30BAaHIUIO MHOTOOOPa3HBIX
dbopm opranuzaruu oOyueHus. Marepuan npeaHa3HaueH Uil yIuTelei Onoioruu
U yuaruxcs. JlaHbl CChUIKM Ha CHEIUANTBHYIO JINTEPATYPYy.
http://www.livt.net/index.htm. DnekTpoHHAas UIUTFOCTPUPOBAHHAS SHITUKIIOTIEIMS
«OKuBbIe cymiecTBa»
http://www.college.ru/biology/. OTkpsITHIN KOUTeMK: Oronorus. Coaepskanue
yaeOHrKa o 6uosornn. HTepakTUBHBIC Java-anIuieTsl 1 aHUMAITMOHHBIC
KApTUHKH 110 Orosorun. O630p HHTEpHET-pECYpPCOB MO OMosoruu. Bo3MoKHOCTh
JTUCTAHITMOHHOTO O0YUYEHHS; TECTUPOBAHUE OH-JIAlH.
http://learnbiology.narod.ru/ IIpoekt "N3yuaem 6uosoruto". MaTepuaisl o Bcem
KPYIHBIM pasnienaM Ouosioruu. HaydHo-momyisspabie U 00pa3oBaTeIbHbIC
ctatbu. CCHUIKU Ha OMOJIOTUYECKUE HHTEPHET-PECYPCHI.
http://center.fio.ru/method/subject.asp?1d=10000811 CereBoe 00begHEHNE
METOIUCTOB. B momorp yuutento Ouonoruu
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133
Karanor o6pa3oBarenbHbIX peCypcoB M0 OUOIOTUU
http://www.learnbiology.ru/- BuptyansHoe o0ydeHnue 6uosoruu
http://school.holm.ru/predmet/bio/ - IlIkonbubIil Mup: buonorus. Karanor
00pa30BaTEIbHBIX PECYPCOB MO OMOIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce o6pazoBanue: buonorus. Karanor
CCBUIOK Ha oOpa3oBaTeibHbIe pecypchl MuTepHeTa o pazaeny "buonorus"
http://www.history.ru/freebi.htm/ - becrinarasie oOyyaronue nporpaMmsl Mo
ounonoruu
http://www.biologl88.narod.ru/. Caiit yuntens ouonoruu A.I1. IToznHskoBa.
Y4eHUKN HAWIyT 3/1eCh HHPOPMAITHIO K ypOKaM OMOJIOTHH, OTBETHI HA HEKOTOPHIC
BOIIPOCHI KOHTPOJIBHBIX PA0OT, KOHCIIEKTHI BCEX YPOKOB MO OMOJIOTHH, & TAKKE
Jy4IITUe TOKIJIAbl U TBOPUYECKUE pa0OThl. YUHUTENIEH MOXKET 3aMHTEPECOBATh




METOIMYECKHE PEKOMEH 1AM, TUTAHUPOBAHUE YPOKOB 110 OMOJIOTUH, KOHCIIEKTHI, &
TaK)Ke MyJIbTUMEANIHBIC Pa3pabOTKH YPOKOB, KOTOPBIE MOKHO CKa4aTh C CalTaB
JIEMO-BEPCHH, a €Ille U TOTOBbIE COOOIIECHUS 10 HHTEPECHBIM BOIIPOCaM OHUOJIOTHH.
http://www.mon.gov.ru MuHHCTEpCTBO 00Opa30BaHUS U HAYKU
http://www.probaege.edu.ru [Topran Exunslii sx3amen
http://www.fipi.ru [Topran ®UIN — OenepanbHblii UHCTUTYT HEAATOTMYECKUX
U3MEPEHUN
http://edu.ru/index.php ®enepanpubiii nopran «Poccuiickoe oOpaszoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbubiii HeHTp
TECTUPOBAHUSI.
http://www.pedsovet.org Bcepoccuiickuit Matepuer-Ilencoser
www.km.ru/educftionhttp://www.virtulab.net BupTyansHas 1adopaTopus
http://school-collection.edu.ru exuHas KomwIeKIus MUGPOBLIX 00Pa30BATEIBHBIX
pecypcoB
www.bio.lseptember.ru - razera «buonorus» - npunoxenue K «1 ceHTIOps»
www.bio.nature.ru - Hay4YHble HOBOCTU OHOJIOTHH
http://www.uchportal.ru — yauTenbCKkuii moprasn
http://ru.wikipedia.org/— pa3paboTku ypoKOB, IpE3ECHTALUH.
http://ru.wikipedia.org/ - cB0OOOAHAS SHIIUKIIOTIECAUS;
http:/ /bio.lseptember.ru/ - 31eKTpoHHAs BEpCHsl Tra3eThl «bUOIOTHSY;
http://www.uchportal.ru — yuyutenbckuii nopran (Meroauueckue pazpabOTKH JJ1s
YPOKOB OMOJIOTHH, TPE3CHTALINH );
http://www.uroki.net — pa3paboTKu ypOKOB, CIIEHapHUU, KOHCTIEKTHI, TOYPOYHOE
TUTAHUPOBAHHUE;
http://bio.1september.ru/urok/ -Matepuanisl K ypoKy.
http://ebio.ru/ - DnekTpoHHBIN yueOHUK «bromorus.
DneKTpoHHOE MpuiokeHne K yueonuky Oomas 6uonorust 10-11 xiaccel aBT.
B.N.Cusornasos, U.b.Aradonona, E.T. 3axaposa M.; Ipoda, 2012
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