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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyOnénnoro ypoBHst usydeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanui o0y4eHuss Ha yPOBHE CPEIHETro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIIUTATEIFHBIX W PAa3BUBAIOIIMX 3a]ad, CBS3AaHHBIX C MpoQopHeHTaIHeH
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHSA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O LEIU U 3a1adax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue Mo KiiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3YUEeHHS yueOHOro MaTepuraa
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHOJIOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM o0ydeHuss U B (OPMHUPOBAHHH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouonoruueckoe 0Opa3oBaHME B IIKOJE U OPUEHTHPOBAH Ha pacUIMpeHue U yriyOieHne 3HaHui
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorusi» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIIIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MONYYCHHBIX INMPH HM3YyYCHHH OOYYaIOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tv 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHU3Me YellOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKkTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BosMokHa Takke MHTETpalusi OMOJOTMYECKHX 3HAHHHA C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUto Ouonoruu. CoriacHo WM, HU3ydaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYuebublii npeamer «buonorus» Tpu3BaH O00ECIEYUTH OCBOCHHE OOYUYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsSuU, OUOLIeH03a, AKOCHCTEMBI, O BBIIAOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIly CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUECKOTO0 MaTepuaia B COJIEPKaHUU MPOTrpaMMbl 1O
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
oOnacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€XkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buosnorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K ompenenéHHoi o0mactu mpodecCHOHATILHON NEATeNbHOCTH, CBA3aHHOW ¢ OWONOTHeH, Win K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikenue neiau u3ydeHus: yuyeOHoro mpenmera «buosorus» Ha yriryOa€éHHOM ypOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHE  OOYYaIOIUMHUCS  CUCTEMbI  OMOJIOTMYECKHMX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  MO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOpHUOSIOTHN U OWMOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHEe OOYYaIOIIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKHMHU NpoOJieMaMu YeIOBEYECTBA; OLEHUBATH IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npopMIaKTUKNA WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJE M 00ECIIeUCHHS
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBaHUSIMHU B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OHMOJIOTUYECKUX 00BEKTOB U MIPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCI KOMIIETEHTHOCTU B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npouIakTUKK  3a0oJjieBaHUM, oOecrieueHre  O€30MACHOCTH  KU3HEAEATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHOW  TPAEKTOPHH, CIIOCOOCTBYIOUICH TMOCIEAYyIOMEMY MPO(ecCHOHATHHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 uwaca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OmoyornYeckoro 0o0pa3oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIErO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHH OMOJIOTMM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MOVCKOBBIEC HAYYHBIEC UCCIIETOBAHMS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie c¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmune!l u cxembl: «CBsI3b OMOJIOTHUU C APYTUMH HayKaMu», «CHcreMa OMOJIOTHYeCKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPTraHMU3alMs, CaMOBOCIPOU3BEJACHUE, PA3APAKUMOCTD,
W3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, mpoucxoasimue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHwue,
AKCIIEPUMEHT, CHUCTeMaTu3alus, MeTaaHanu3. lloHsTME O 3aBUCUMONI M HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHUMHbBI HCKaXKE€HUsI pe3ylbTaTOB dKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTeMBI OpraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepa», «MeToabl U3YUICHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHE Pa3NTUYHBIX METOJOB MPU H3YUYEHHH >KHUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMONOTMU: MHKPOCKOMNHMS, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaTbl PACTUTEIbHBIX, dKUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPUTENS], pPEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn aunuaos. OOmume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpoeHHE MOJEKYJ YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpPOKAPUOTHYECKOW KJIeTKH. Kierounas cTeHka OakTepuid | apXew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMmOpaHbl. TpaHCIOPT BELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, (paronnTo3. Dk30unTo3. Kieroynas cTeHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JU30COMBI, UX CTpOeHHE M (PYHKIUH. B3amMOCBSI3b OIHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBI)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepeosckosckuii, JI. Mapeyauc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHre u (QyHKIIMH HEMEMOpPaHHBIX OPraHOUOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIALMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl oOMEHa BELIECTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otinuuns (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpokeHUsI U UX UCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTh oOMEHa BEIIECTB Tepell aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTa, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cunte3 PHK. [IpuHIMObI TpaHCKpUNIIMK: KOMILJIEMEHTapHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3e OeKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvlx. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MEepUOIbl
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perummkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
MuTto3a. KaproknHes u nuToknHe3. bruonornueckoe 3Ha4eHUE MUTO3A.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOEHUS U KU3HEACATEIHLHOCTH OJHOKJIECTOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nejioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBEKa. TUNBI JKUBOTHBIX TKaHEW: AIUTEIUAIbHAs,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[utanue opranu3zmoB. [lormomieHre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U JErovHOE
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIIEKONMUTAIOMUX. Perymnsaius npixanus. JprxareapHbie 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblieneHus. DuibTpanus, Ccekpenuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHuM3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTOpHAs peryisinus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsnuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YenoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeman,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUS pacTeHHi», «KpOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Pediaekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PacTeHHUI pa3HbIX OTJIEJIOB, BIAXKHBIE MTpEnapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue opraHoB IBETKOBOTO PACTECHHUSI».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBeie kneTku, uiam ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTok. Crepmarorene3 u oorene3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU IPOOJICHUST MIEKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISLINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJEWUCTBUI TreHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE NMPSAMOro U HENPSAMOIO Pa3BUTHUSA, UX PACIPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIUVIEHBD, «Pa3MHOXEHHE THAPBI»,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OCHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MalCKOro
Kykayn, «Pa3Butue capanum», «PazButue Jarymkn», «/IBoiHOE OIIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIETOK U CIIEPMaTO30M 0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHrEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. Basunosa, A. H. benosepckoro, I'. 1. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHoTur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoit 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep  HacjeIOBaHUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. PadoTer T. Moprana. CrierieHHOe Hacae0BaHue
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHHUM, J>KUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOHnom». ['eHeTHueckre acreKThl KOHTPOJIS U U3MEHEHUS HACIeICTBEHHON HHpOopMaIiK B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Npo30oduish», «I'eHeTnka monay, «Kapuorumn denoBekay, «Kapruotumn apo30Quib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJENb JUISl JIEMOHCTPAlMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NPHU3HAKH. Buapl  M3MEHYUBOCTHU:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pasHOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyrareHbl M WX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa U >NUSEHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  W3MEHYHMBOCTH»,  «Meiio3»,  «OmnogorBopenue»,  «l eHeTndeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKciie ¢ moMoibio [11P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHU M JICUCHUM TEHETHYECKUX 3a00jIeBaHUU deoBeKa. MearKO-TeHETHUECKOe
KOHCYyJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETUYECKOro Ipy3ay. ITUUECKHUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenbl. ['eHeTuyeckas NPeApacroyioKEHHOCTh
YeJIoBEKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOI.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JJaHMM COPTOB pAaCTeHUH H TMOpoa KUBOTHBIX. CopT, mOpoja, MITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnplTaHue mpousBoauTesneil mo moroMctBy. OTOop Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JIHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpemuBaHue, Wik ayTopuauHr. ['erepos3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CenlbCKOX03AUCMEEHHbIX U NPOMBLCIOBbIX
HCUBOMHBIX 8 YeNX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHOoL0ULL.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi padora «3ydueHue cCOPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ IOMAIIHUX
YKUBOTHBIX».



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOTUs: XJeOomeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPABIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3alUs W COMATHYECKH »MOpuoreHes. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToJ TpaHCIUIAHTALUMU SIIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHus U NMEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peneHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallMX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIeBaHMs YeIOBEKA U dKUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloxyyeHre MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceiiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopun 3Bosonnu (CTI). HelTpanbHas Teopust SBOTIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBIXKYLIUX CHUJI IBOJIIOLMHNY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
4yacToT ajulened B momymsauusx. D¢p¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue ceHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoIyKTUBHAS).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcrioco0NeHHOCTh OpPraHU3MOB KaK pe3ysbTaT MHUKPO3BOJIOLUUU. Bo3HHMKHOBEHUHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3aIus). JJIMTeTbHOCTh ABOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKyImme CHIIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJISIIUS oMYA ceBaHCKoW Qopenn», «leorpadudeckas wu30mAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIAHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHHUIL, «[lonumionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOJICHHUH, Yyyesa NTUL U 3Bepeil pa3HbIX BHJOB, repdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucnocobsieHuss OpPraHM3MOB H HMX OTHOCUTEIbHAS
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOI€HE3a M IOSBJICHMS 3BOJIOLUOHHBIX HOBIIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHMS (PHIIOT€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTUYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OpPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpEACTaBICHUS O 3apOXKAEHUHM SKU3HU (KpealnoHM3M). ['mmore3a MOCTOSHHOTO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUUECKasi HBOJIONMS. AOHOTCHHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. UYek) m rumoresa «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pactenuit Ha cymy. IlosBineHue CHOpPOBBIX pacTEHUM M 3aBOEBAHWE HMH CYILH.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEpUoJaM: apxel, MpPOTepO30i, ajaeo30M, ME30301,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuumHel u cnenctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLun

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «3Ttansl HeopraHn4eckon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOPUTE», «OIHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOTHBICY, «IpecMmbikaromuecs», «lITuue,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey, «Pa3BUTHME KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030lCKOil 3pe», «Pa3BuTue XU3HM B KailHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEH, KOJUIEKLIMH OKaMEHEJIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlabopaTtopnass padora «lI3yueHue u omnucaHHME HCKONAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3anaun anTponosioruv. MeToasl aHTPOINOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEeHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIBHO-MOpP(]OIOrHUecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

JBuwxyme  cuibl  (akTophl)  aHTPONOTreHe3a:  OMOJOTHYECKHe,  COIUATbHbIC.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu HroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBeK pa3yMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
Myranuonssiit iporiecc U noaumopdusm. [lonynasuuoHHble BOJIHBI, Apeiid TeHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple MeTolbl B (u3uWyeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «/IBIKyIIME CHJIBI aHTPOIOrEHE3a», «IJBOIIOLUOHHOE [PEBO YEIOBEKay,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHalbHOM KyJIbTYphl MIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esloBEeKa M uepena LIMMIIaH3€, MOJENIb KUCTU YEJOBEKA U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHMSAX OpPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skosoruu. [loneBbie HaOMOEHUS. DKCIIEPUMEHTHl B 3KOJIOIUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl 3kojgorun», «Metoasl 3KoIorun», «CxeMa MOHUTOpPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abuoTHYecKue, OWOTHYECKHWEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
ITolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GOpMBI KMBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTBHL. (OCOOECHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3aUMOACUCTBUS  (TONMHUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «IKonoruueckue QaxTopel», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOcHUCcTeMa XBoitHoro necay», «llemu mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTUYECKHX  (AKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapul M KOJUIEKLIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
KcepopuTam, Me30pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYIN, KOJUIEKIIUU IKHBOTHBIX,
oOHuTaIOIUX B pa3HbIX Cpeiax, repOapuu U KOJUIEKLIUU PacTeHUH M KMBOTHBIX, 00JIala0IINX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJJIEKIUH >KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomHopomHocTH cpeapl, pusznuecknx OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

DKkonornyeckass CTpykTypa momymsnuu. OleHKa YHCICHHOCTH TOMyJsaiud. JlmHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YHUCIIEHHOCTH TMOMYJSLMMA: poiib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsinuil. Apeanbl BUIOB. BHUIBl M MX JKU3HEHHBIE CTpaTETUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHHM, KOJUIEKIIUY KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUIMOHANBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BeHeCTB U MOTOK HEPTUU B IKOCHCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOosakocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackod (ayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kirouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2pA3HEHUll  pA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«IKOJOTUYECKas MUPaMUJIa YUCEID», «IKOJIOTHYECcKas MupaMujia OuoMacch», « IKOJIOTHIecKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUICKIMH HACEKOMBIX, yydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

JlabopaTopnasi padora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ounocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTre 0 Gnome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOHHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHUBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO TMOTEHIMaNa H
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojzie», «KpyroBopot kucnopona B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kmumatmdeckne mosica 3emmm», «Tynmpaw, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3/CIICTBHE HA pAcTUTENbHBIM M KUBOTHBI wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKu.



OCHOBHBIC IPUHITUIIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEYECTBA U MPUPOIBI. ParnnoHambHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €T0 BEPOSITHBIE MTOCIIEICTBUSI.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubl w  cxembl: «3arpsisHeHue aTtMocdepbl», «3arps3HeHue THIPOCHEph»,
«3arpszHenne  mouBbl», «[lapHukoBbiii  3hdexkT», «Ocobo oxpaHseMble MNPUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

Oo6opynoBanue: Gororpaduu oXpaHseMbIX PaCTEHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH permoHa



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OHOJIOTHHU BbIIEIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M HUCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
Ouojoru4yeckoro  oOpa3oOBaHMsS, Haauuue  NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y‘Ie6H0ﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPAaBOIOPAIAKY, YEJIOBEKY TpPyHda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXCHMU, 6CpC)I(HOFO OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buomorusy MOMKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 065[33HHOCT6I\/'I, YBAXXCHHUEC 3aKOHA U
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MIOJIOKCHUEM,

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMaHKS 3HAYeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUIMCKOT0O HapO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (opMHPOBAHMSA  KYJLTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3UYECKas aKTHUBHOCTB), OEpekHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TIOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJCHHS aIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMPUOOpETEHHE OIbITa IUIAHHPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIIEel Cpeibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUSATHBIC SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUE Pa3BUTOIO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYyJIbTYphl, OIMbBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M  OOILIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenu(uku OMONOTHM KaKk HayKd, OCO3HaHHs €€ posrd B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0eCrieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUU OMOJOTHYECKHX 3HAHUU B IIENSX TMOBBIIMICHUS 0O0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH T'pPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHain3a W OOBSICHEHHs SBICHUN
OKpPY’KAIOIIero MHpa M MPOUCXOJAIIMX B HEM H3MEHEHMH, yMEHHUe JjeiaTb 0OOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTMH B COOTBETCTBUU C IKHU3HECHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPaXKAIOIINE LEeJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJJOBaHHEe, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JPYyrue); yYHHUBEpcajbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHOW KOMIIETEHITUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 000OIIeHUS), PaCKPBIBATh CMBICI OHOJOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIH3a UMEIOIUXCS MaTepUATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3aHUU YYEOHBIX U COL[MAJIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJM3UpPOBaTh 3aJady, BBIIBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEIbHYID U  IPAKTUYECKYyI0  00JacTH
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCS B PA3IUYHBIX MCTOYHUKAX HMH(pOpMaIu (TEeKCTe ydeOHOro mocoodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA MpH padoTe ¢ OUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMHU pACMO3HABaHUS M 3alUThl HMHpOpManUHM, HHYOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacro3HaBaTh HEBepOaJbHBIE CpPENCTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh 1I€TM COBMECTHOM JIESITEIIbHOCTH, OpPraHMW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHUBEPCAJbHBIMH PeryJsiITHBHBIMU JA€HCTBUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX IO OTHOLICHHUIO K >KMBOM NPHUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIIEHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JICSITEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OIEHKU CUTYaliH, BBIOOpAa BEPHOTO PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U pTYMEHTHI IPYTUX IIPHU aHAIHU3E PE3yNIbTaTOB A€ATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmeTHble pe3ysbTaThl OCBOEHUS cojep)kKaHMs yueOHoro mpenmera «buosorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJYYEHHIO HOBBIX 3HAHMH W HMX HPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U POJIK OHUOJIOTUHM B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpAa, B I[IO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoynas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIeTJICHUs, YUCTOThI FaMeT, HE3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBoctu H. M. BaBwiioBa), mpuHUIHIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HaYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OPraHOB PaCTEHUM, )KHUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposkeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPTaHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHMKIAa U YKU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUIUE apTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIeyeMbIMI OHOJOTHYECKUMH TpPOIECCaMU U SIBICHUSMHU, JEJIaThb BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1enb UCCIeI0BaHus, aHAIM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTy4YEHHBIC PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEHIINAX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuoHalbHON AEeATENbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccCud U TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MIPUPOJBI U PEUICHUH AKOJIOTHUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIIECTBY, YEJIIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKkocucreMa, Ouocdepa), Ouomormdyeckue Teopun (dBomronnoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HampaBICHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxonacrtsa K. M. bopa), npaBuna (Munumyma FO. JIuGuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCAaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOMNOICHHBIX W3MEHEHUN B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aHMMOCBSI3M MEXAY IMPOLIECCAMU SBOJIONUH, ABMXKYIIUMU
CUJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpene oOutaHusi, aOMOTHYECKUX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHKEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HMCCIEOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TPENCTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX M CIOCO0aX MpeAOTBpAallleHUs INI0OaTbHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pOBbHIE)

Ne i/ Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
1 Erono AK HAVKA 1 bu6mmoreka [IOK
HOJIOTHS KaK H
Ve https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
2 XK 2 0.5
VIBPIC CHCTEMDT H HX HEYHEHHE https://m.edsoo.ru/7f41¢c292
bubnmmoreka
b 2 .
3 HOTOTHA IIETIEH 05 LHOKhttps://m.edsoo.ru/7f41c292
4 XuMu4ecKas OpraHu3aius KICTKH 10 1 bubmmorexa
P B LHOKhttps://m.edsoo.ru/7f41c292
bubnuoreka
5 8 2
CTpoCHHE 1t PYHKLHH KICTKH I[HOKhttps://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpeBpaIieHue 9 9 bubnuoteka
SHEPIUHU B KJIETKE LHOKhttps://m.edsoo.ru/7f41c292
7 HacnenctBennas uadopmarus u 9 0.5 bubnuorexa
peanusanys €€ B KIETKE ' [TOKhttps://m.edso0o.ru/7f41c292
8 JKu3HeHHBIN UKIT KISTKU 6 1 bubmmorexa
t OKhttps://m.edsoo.ru/7f41¢c292
bubnmmoreka
17 1.
o CTpoeHie it GYHKLHH OpraHi3MOB > ILTOKhttps://m.edsoo.ru/7f41c292
10 Pa3MHOXEHHE U pa3BUTHE OPTaHU3MOB 8 15 bubmmorexa
P P ' ILTOKhttps://m.edso0.ru/7f41¢c292
1 I'eneTrka — Hayka 0 HaCIEICTBEHHOCTH 5 0.5 bubnuorexa

U USMCHYUBOCTU OPTraHU3MOB

I[TOKhttps://m.edsoo.ru/7f41c292
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bubmuorexa [JOK

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.eds0o.ru/7f41c292
13 3aKOHOMEPHOC 3Me oc 6 1 bubmmorexa
HOMEPHOCTH M3MEHYHUBOCTH
P ILHOKhttps://m.edsoo.ru/7f41c292
bubanoreka
14 Perteritia viexopeia 3 05 [IOKhttps://m.edso0.ru/7f41c292
bubnnoreka
1 4 1.
5 Cenekiuus Opranu3MoB > LIOKhttps://m.edsoo.ru/7f41c292
16 buorexHoIOrNsa U CUHTETHYECKAs 4 1 bubnnoreka
ouosorus LHOKhttps://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1 bubsmotexa
P P I[HOKhttps://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 16

[NPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIEe PeCypChl
padoTshI padoThI
3apoKIeHUE U Pa3BUTHE
1 aBsziHOHHBI)I() MPEACTABJICHUH B 4 bubsmotexa
LIOKhttps://m.edsoo.ru/7f41cc74
Oouosioruun
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2 bubmmorexa
LTOKhttps://m.edsoo.ru/7f41cc74
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6 bubmioreia
LHOKhttps://m.edsoo.ru/7f41cc74
[TporcxoxaeHUE U Pa3BUTHE )KU3HU HA bubimoreka
4 15 1.5
3emie LIOKhttps://m.edsoo.ru/7f41cc74
5 [TpoucxoxaeHne 4yenoBeKa — 10 1 bubnnoreka
AQHTPOTIOTEHE3 LIOKhttps://m.edsoo.ru/7f41cc74
DKOJIOTHSI — HayKa O
5 B3aMMOOTHOIICHHUSIX OPTAHU3MOB U 3 05 bubnmoreka
HaJIOPraHU3MEHHBIX CHCTEM C [IOKhttps://m.edsoo.ru/7f41cc74
OKpY>Karollen cpenon
bubnuoteka
! OpraiH3Mbl it cpeja oduTatis o 15 IIOKhttps://m.eds00.ru/7f41cc74
8 DKOJIOTHUS BUJIOB U TOIYJISIUN 9 0.5 bubmotexa
ILHOKhttps://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 bubanoreka
CHUCTEMBI ILHOKhttps://m.edsoo.ru/7f41cc74
10 bruocdepa — riobaibHas SKoCUCTEMA 6 bubmmoreia

ITIOKhttps://m.edsoo.ru/7f41cc74
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bubauoreka

11 4 6
CHOBCICH OKpyHaiomaz cpeta LTOKhttps://m.edsoo.ru/7f41cc74
12 PesepBHOE BpeMms 8
OBILEE KOJIMYECTBO YACOB I10 102 0 75
[TPO'PAMME '
IMNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
KoanuectBo yacos
Ne Hara JJIeKTPOHHBbIE LM (PPOBBIE
Tema ypoka Konrtposbnsie  IIpaxkrunyeckue
n/n Bceero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
buonorus kak KOMIUIEKCHAS
1 HayKa U KaK 4acTh 1 bubmmorexa
Ve I[HOKhttps://m.edsoo.ru/7f41c292
COBPEMEHHOTO 00IIecTBa
JKuBbI€e cucTEMBI M X CBOWCTBA.
IT
2 z%a(f;i:{;gﬁziwaaHne 1 0.5 bubmmorexa
P ' [IOKhttps://m.edso0.ru/7f41c292
pa3IMYHBIX METO/I0B IPU
W3YYEHUU KUBBIX CHCTEM).
3 VYpoBHEBas opraHu3anus KUBbIX 1 bubnuoreka
CUCTEM LIOKhttps://m.edsoo.ru/7f41¢c292
4 Hcropust OTKpBITUS U U3YUEHUS 1 bubnuoreka
kiaetku. Kinerounas reopus LTOKhttps://m.edsoo.ru/7f41c292
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
5 [Tpa eckas pabora 1 0.5 bubmnorexa
KTHYECKast T .
P ® . ILTOKhttps://m.edsoo.ru/7f41c292
«3yueHne MeToA0B KJIETOUYHON
Ouosoruu (xpomarorpadus,
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anekTpodopes,
nuddepeHnranIbHoe
nentpudyruposanue, [1L[P)»

6 XUMHUYECKU COCTaB KJIETKH brbmmorexa
ILHOKhttps://m.edsoo.ru/7f41c292
7 MuHnepalibHbI€ BEIIECTBA bubanoreka
KJICTKH, UX OMOJIOTHYeCcKas POJib LIOKhttps://m.edsoo.ru/7f41c292
OpraHndecKue BeniecTBa KICTKH
— Ocnku. JJabopaTopHas pabora
8 «O6Hapy>1<eHI/Iep6em£)0B c ' 0.5 bubamorexa
LTOKhttps://m.edsoo.ru/7f41c292
MTOMOIIbIO KaYe€CTBEHHBIX
peaKuii»
9 CBoiicTBa, KIaccupuKaus u bubnuoreka
GyHKIMH 6EIKOB LIOKhttps://m.edsoo.ru/7f41c292
10 Opranndeckue BeniecTBa KIETKH bubnuoteka
— YIJIeBOJIBI LHOKhttps://m.edsoo.ru/7f41c292
1 Opranuyeckue BEeIeCTBa KIETKU bubnuoreka
— JTUIHUIBI LTOKhttps://m.edsoo.ru/7f41¢c292
Hyxkneunossie kucnorsl. [JHK u
PHK. JIabopaTopHas pabota
12 «I/ICCJ'IG,I[OBEII)HI/IepHYKJIIZI/IHOBBIX 05 brbamorexa
ILHOKhttps://m.edsoo.ru/7f41c292
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHU3MOB)
Ctpoenue u ki ATO.
13 I[pl;me HyKJ'I(EzI;I/IETpI/I@OC(baTLI brbmorexa
ILHOKhttps://m.edsoo.ru/7f41c292
(HT®)
14 CexBennpoBanue [JHK. Mertozs bubanoreka

TCHOMUWKH, TPAHCKPUIITOMHKH,

ILTOKhttps://m.edsoo.ru/7f41c292
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MPOTEOMUKH

Metobl CTPYKTYpHOIM

bubanoreka

15 ouosorun LOKhttps://m.edsoo.ru/7f41c292
16 Tunel K1ETOK. bubnnoreka
[TpokaproTHyeCKast KIIETKa LIOKhttps://m.edsoo.ru/7f41c292
CrpoeHnue 3ykapuoTHYECKOn
17 kietku. [Ipaktudeckas padbora 05 bubnuoteka
«V3yueHne cBOMCTB KJICTOYHOM LIOKhttps://m.edsoo.ru/7f41c292
MeMOpaHbD»
18 IToBepxHOCTHBIN anmapar bubnuoteka
KIICTKH LHOKhttps://m.edsoo.ru/7f41c292
OnHoMeMOpaHHbIE OPTraHOU/IBI
kieTku. [IpakTuueckas padbota
19 «I/IsyquHE JIBYKEHUS ’ 0.5 bubamorera
ILHOKhttps://m.edsoo.ru/7f41c292
ITUTOIIJIA3MbI B PACTHUTEILHBIX
KJIETKaxX»
[ToryaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHJIPHH,
20 nactuabl. JlaboparopHas 05 bubnuoteka
pabota «MccnenoBanue LHOKhttps://m.edsoo.ru/7f41c292
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PACTHTEILHBIX KIIETKAX)
21 HemeMOpaHHbIe OpraHOUTBI bubnnoreka
KIICTKH ILTIOKhttps://m.edsoo.ru/7f41c292
22 Crpoenue u GyHKIUH s7pa bubamorexa
ILHOKhttps://m.edsoo.ru/7f41c292
93 CpaBHHTENIbHAS] XapaKTEPUCTUKA 05 bubnuoteka

KJIETOK 3YKapHOT.

ILTOKhttps://m.edsoo.ru/7f41c292
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JlaboparopHas pabota
«M3yueHne CTpOCHHUS KIIETOK
Pa3IUYHBIX OPTaHHU3MOBY

ACCHMWISILIUS U JTHCCUMHIISIIIIS
— JIB€ CTOPOHBI METa0OIU3MA.
Tumel 0OMeHa BEIIECTB.
JlaGopaTtopHnas pabota

bubanoreka

24 «M3yueHne KaTanuTHIECKON LIOKhttps://m.edsoo.ru/7f41c292
aKTUBHOCTH ()epMEHTOB (Ha
pUMEPE aMHJIa3bl WITH
Karajas3bl)»
depMeHTATUBHBIN XapaKTep
peaKIuii KJIETOYHOTO
MeTrabonu3ma. JlaboparopHas
o5 pabota «M3yuyeHue 05 bubnuoreka
(bepMEeHTaTUBHOTO LHOKhttps://m.edsoo.ru/7f41c292
pacIierieHus! MepoKCHaa
BOJIOPOJIa B PACTUTEIBHBIX U
KUBOTHBIX KIIETKAX)
26 benku-akTuBaTOpH! M OENKU- bubnuoreka
UHTUOUTOPEI [IOKhttps://m.edsoo0.ru/7f41c292
97 ABTOTpO(DHBIN THIT 0OMEHa bubnuoreka
BCIIIECTB ILHOKhttps://m.edsoo.ru/7f41c292
28 ®oTocuHTE3 bubmoreka
ILTOKhttps://m.edsoo.ru/7f41c292
Xemocuntes. JlabopatopHas
29 pabota «CpaBHEHHE TIPOIECCOB 0.5 bubamorexa
ILTOKhttps://m.edsoo.ru/7f41c292
(doTOCHHTE3a U XEMOCHHTE3a)
30 AHa’poOHBIC OpraHu3MbL. Bus 0.5 bubnmoreka
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Oposxenus. JlabopaTopHas
pabora «CpaBHEHHUE MTPOIIECCOB
OpOXEHUS U JAbIXaHUSD)

ILHOKhttps://m.edsoo.ru/7f41c292

AdpoOHBIC OPTaHU3MBI. JTaIlbI

bubauoreka

31 SHEPIreTHUECKOro 0OMeHa LOKhttps://m.edsoo.ru/7f41c292
DHeprusi MeMOpPaHHOTO
39 rpaaueHTa npotoHoB. CHHTE3 bubimoreka
AT®: pabora npotoHHoit ATD- LIOKhttps://m.edsoo.ru/7f41c292
CHHTa3bI
33 Peakiiuu MaTpuyHOrO CHHTE3a bubsmotexa
LTOKhttps://m.edsoo.ru/7f41c292
34 Tpa"ckpunums — MaTpUYHBINA bubnuoreka
cunte3 PHK LTOKhttps://m.edsoo.ru/7f41c292
35 TpaHcHsIus U €€ dTarbl bubmorexa
LTIOKhttps://m.edsoo.ru/7f41c292
KonnpoBanue aMuUHOKHCIIOT.
36 Posb pubocom B 6GuocunTe3e bubamorera
LIOKhttps://m.edsoo.ru/7f41¢c292
Oenka
37 Opranu3anus reHoma y bubnuoteka
NPOKApHOT U 3YKapHOT LIOKhttps://m.edsoo.ru/7f41c292
38 MonexynspHblE MEXaHU3MBbI bubnuoreka
9KCIIPECCHH TCHOB Y 3YKapHOT LIOKhttps://m.edsoo.ru/7f41c292
Bupycel — BHekseTOUHBIE
OPMBI J)KU3HU U 0OJTUTaTHBIE
39 Salljasnml. [TpakTryeckas 0.5 bubamorexa
ILTOKhttps://m.edsoo.ru/7f41c292
pabota «Co3manue MoeIu
BUpYyCa»
40 Bupychslie 3a60neBanus bubnuoreka
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YEJI0BEKa, )KUBOTHBIX, PACTCHUU

ILHOKhttps://m.edsoo.ru/7f41c292

HanorexHoJioruu B OMOJOTHU U

bubanoreka

41 MEIMIIHE ILHOKhttps://m.edsoo.ru/7f41c292
42 JKu3HEeHHBIN KT KIETKH bubsmotexa
IHOKhttps://m.edsoo.ru/7f41c292
. bubnmnoreka
43 Marpunetit crires JIHK LHOKhttps://m.edsoo.ru/7f41c292
XpomocoMmsl. JTaboparopHas
44 paf;OTa «I/I3yIIeHI/IeI))(p01\1/:I)OCOM 0.5 bubamorexa
LHOKhttps://m.edsoo.ru/7f41c292
Ha TOTOBBIX MUKPOTIpEIIapaTax»
45 JleneHue KJICTKHM — MHTO3 bubamorexa
LTOKhttps://m.edsoo.ru/7f41c292
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHast
46 pabota «HabmoeHue MuTo3a B 05 bubnuoreka
KJIETKaX KOHYMKA KOpEeIKa JTyKa LIOKhttps://m.edsoo.ru/7f41c292
(Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsiust >KM3HEHHOTO ITUKIIA bubnmoreka
KJIETOK LIOKhttps://m.edsoo.ru/7f41¢c292
48 Opranmu3M Kak eIuHOe 11eI0e bubmotexa
ILTOKhttps://m.edsoo.ru/7f41c292
Txanu pacrenuii. JlJabopaTopHas
49 pa60TaIZ<I/I3yquI/Ie TKaII-:eﬁ " 0.5 bubamorera
. ILHOKhttps://m.edsoo.ru/7f41c292
pacTeHHI»
TkaHM )KUBOTHBIX M YEJIOBEKa. Bu6miorexa
50 JlaGoparopHas paboTa 0.5

«3yueHne TKaHEN KUBOTHBIX»

ILHOKhttps://m.edsoo.ru/7f41c292
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Opranel. CucTeMbl OPraHoB.
JlaGopaTtopHnas pabota

bubanorexa

o1 «M3y4enne opraHoB I[BETKOBOI'O 05 LIOKhttps://m.edsoo.ru/7f41c292
pacTeHwus»
52 Ornopa Tena opraHu3MoB bubamorexa
I[HOKhttps://m.edsoo.ru/7f41c292
53 JIBI>KeHNE OpraHn3MOB bubamorera
LHOKhttps://m.edsoo.ru/7f41c292
54 [TutaHnue opraHu3MoB bubmorexa
LTOKhttps://m.edsoo.ru/7f41c292
IIuTanre MO3BOHOYHBIX
55 )KUBOTHBIX. [InmeBapurenpbHas bubmorexa
LHOKhttps://m.edsoo.ru/7f41c292
cUCTEeMa YeJIOBeKa
bubnuoteka
56 JlpIxanue oprafusmon LTIOKhttps://m.edsoo.ru/7f41c292
57 JIpixaHue MO3BOHOYHBIX bubnuoreka
JKUBOTHBIX H YEJIOBEKA LIOKhttps://m.edsoo.ru/7f41¢c292
58 TpaHCIIOPT BEIIECTB Y bubnmoreka
OpPraHu3MOB LHOKhttps://m.edsoo.ru/7f41c292
KposenocHas cucrema
59 MMO3BOHOYHBIX JKHBOTHBIX H bubmioreia
ILTIOKhttps://m.edsoo.ru/7f41c292
YelroBeKa
60 Boiaenenue y opranusmos bubamorera
[TOKhttps://m.edsoo.ru/7f41¢c292
61 3amuTa y OpraHu3MoB bubamorexa
[TOKhttps://m.edsoo.ru/7f41¢c292
62 NMMmyHHas cucTema uyeroBeka bubmoreka

I[HOKhttps://m.edsoo.ru/7f41c292
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PazgpaxxumocTs 1 peryisus y

bubauoreka

63 OpraHu3MOB LIOKhttps://m.edsoo.ru/7f41c292
TI'yMopanbHas perysius u
64 3}}IlroprHHa;1 chZeMI: bubmorexa
ILHOKhttps://m.edsoo.ru/7f41c292
JKUBOTHBIX U YEIIOBEKA
65 DopMBbI pa3MHOKEHUS bubnuoTeka
OpraHU3MOB LIOKhttps://m.edsoo.ru/7f41c292
66 [TomoBoe pazMHOKEHUE bubmorexa
LTOKhttps://m.edsoo.ru/7f41c292
. bubnuoteka
o7 Meitos LHOKhttps://m.edsoo.ru/7f41c292
["amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJICTOK.
68 JlaGopaTtopHnast pabota 05 bubnuoteka
«M3yueHune cTpOSHHsI MOJTOBBIX LHOKhttps://m.edsoo.ru/7f41c292
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»»
69 NuauBuayanbHOE pa3BUTHE bubnuoreka
OpPraHU3MOB — OHTOTEHE3 LHOKhttps://m.edsoo.ru/7f41c292
70 3akiaaka OpraHoB U TKaHEH U3 bubnuoreka
3apOJIBIIIECBBIX JTUCTKOB I[HOKhttps://m.edsoo.ru/7f41c292
PocT u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnasi pabota
71 «BLI;II;JIerHe H§I/I3HaKOB 0.5 bubamorexa
N OKhttps://m.edsoo.ru/7f41¢c292
CXOJICTBA 3apOABIIICH
MO3BOHOYHBIX KHBOTHBIX)
79 PasmHoeHue u pazputue 05 bubnuoreka

pactenuii. JlabopaTopHas

ILTOKhttps://m.edsoo.ru/7f41c292
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pabora «CtpoeHue opraHoB
Pa3MHOKEHUS BBICILIUX
pacTeHui»

Hcropus ctaHoBIIEHHS U

bubauoreka

3 pa3BUTHUS TEHETUKHU KaK HAYKU LIOKhttps://m.edsoo.ru/7f41c292
OCHOBHBI€ TIOHSITHSI B CHMBOJIBI
72 reHetuku. JlabopaTopHas 05 bubnuoTeka
pabota «/Ipo3oduiia kKak 00bEKT LHOKhttps://m.edsoo.ru/7f41c292
TCHETUYECKUX HUCCIICTOBAHMI
3aKOHOMEPHOCTH HACJICAOBAHUS
pU3HAKOB. MOHOTHOPHIHOE
75 ckperiuBanue. [IpakTnyeckas 05 bubnnoreka
pabota "M3ydeHue pe3ynbTaToB LOKhttps://m.edsoo.ru/7f41c292
MOHOTHOPHIHOTO CKPEIIUBAHUS
y npo3o¢puier"
76 [{uTonornyeckre OCHOBBI bubnmoreka
MOHOTHOPHUIHOTO CKPEIIUBaHUS IHOKhttps://m.edsoo.ru/7f41c292
- AHaM3upyroIiee CKpeluMBaHue. bubnmoreka
HenonHoe toMHHUpOBaHKE I[HOKhttps://m.edsoo.ru/7f41c292
JurnbpuaHoe cKpemmrBaHue.
[IpakTrueckas padota
78 «ﬁzyquHe pGSI;IJ'IBTaTOB 0.5 bubmmoreia
ILTOKhttps://m.edsoo.ru/7f41c292
JUTHOPUTHOTO CKPEIIUBAHUS Y
JPO30(QHITBI»
79 [{uTomornyeckre OCHOBBI bubnuoteka
JUTHOPUIHOTO CKPEIIUBAHUS ILTOKhttps://m.edsoo.ru/7f41c292
80 CueruieHHOE HacjeI0BaHKe bubimorteka

IMPU3HAKOB

ILHOKhttps://m.edsoo.ru/7f41c292
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XpOMOCOMHasI TEOPUS

bubauoreka

81 HACJIENCTBEHHOCTH IHOKhttps://m.edsoo.ru/7f41c292
82 I'eneruka nona bubamorexa
ILHOKhttps://m.edsoo.ru/7f41c292
83 ['enoTun kak menocTHas bubnuoTeka
cucrema ITOKhttps://m.edsoo.ru/7f41c292
I"eneTnmueckuit KOHvaOJII) En6mmorexa
84 PASBHTHI PACTCHHH, HHUBOTHE: LTOKhttps://m.edsoo.ru/7f41¢c292
U YeJIoBeKa
85 N3MEHYNBOCTh MPU3HAKOB. bubnmoreka
Bu bl ©3MEHUYMBOCTH LHOKhttps://m.edsoo.ru/7f41c292
86 MopaudukarmoHHas bubaunoreka
U3MEHYUBOCTD LTOKhttps://m.edsoo.ru/7f41¢c292
Bapuanvonsslii psag u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«HccnenoBanue
87 3aKOHOMEPHOCTEN 0.5 bubamorera
. ILTHOKhttps://m.edsoo.ru/7f41c292
MOAU(PUKAITMOHHON
n3MeH4nUBOCTH. [locTpoeHue
BapHAIIMOHHOTO PsJia U
BApUALIMOHHON KPUBOII»
88 I'eHOTHIMYECKAsT N3MEHUYHBOCTb. bubnuoTeka
KomOuHaTHBHAS N3MEHUYHUBOCTH ILTIOKhttps://m.edsoo.ru/7f41c292
MyTannoHHas HK3MEHYUBOCTb.
89 [IpakTuueckas pabora 05 bubnuoreka

«MyTtanuu y 1po3o¢puisl (Ha
TOTOBBIX MHKpOIpenapaTax)»

ILHOKhttps://m.edsoo.ru/7f41c292
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3aKOHOMEPHOCTH MYTAIl[MOHHOT'O

90 bubnnoreka
HpOLLECCa. IHUICHETHKA i LIOKhttps://m.edsoo.ru/7f41c292
SIIUTEHOMUKA
I'enernka yenoseka.
01 [IpakTudeckas padora 05 bubnmnoreka
«CocTaBliecHUE U aHATTU3 LIOKhttps://m.edsoo.ru/7f41c292
POAOCIIOBHOM
92 MeTo1bl METUIIMHCKOM bubnuoteka
FCHETHKH LHOKhttps://m.edsoo.ru/7f41c292
3HaueHne MeaUIIMHCKOMI
03 T€HETUKH B MPEIOTBPAIICHUH U bubnuoreka
JICUCHUHU TeHETHYCCKUX LTOKhttps://m.edsoo.ru/7f41¢c292
3a00JIeBaHU YeIOBeKa
OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHas paboTa
94 «I/IBYECHI/IIZ copI;OB KYJIbTYPHBIX 0.5 bubamoreka
. ITOKhttps://m.edsoo.ru/7f41c292
pacTeHuii U OO AOMAITHUX
YKUBOTHBIX)
Metoap! ceaeKIIMOHHON paboThl.
95 JlaGoparopHas paboTa 05 bubnuoreka
«M3y4eHne MEeToI0B CeEeKIINU ' I[HOKhttps://m.edsoo.ru/7f41c292
pacTeHuin»
JlocTrkeHHs ceNneKInuu
9% pacTeHUM U KUBOTHBIX. 05 bubnuoreka
[IpakTuueckas pabora LIOKhttps://m.edsoo.ru/7f41c292
«IIpuBuBKa pacTeHUI»
CoxpaHeHnue, U3y4eHue u Bu6miorexa
97 HCIIOJIb30BAaHNE T€HETUUYECKUX

pecypcoB

IHOKhttps://m.edsoo.ru/7f41c292
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buorexHonorus kak Hayka u
OTpacib NPOU3BOACTBA.

bubnuoTeka
98 IT 0 1 0.5
pakriieciad pabota ITOKhttps://m.edsoo.ru/7f41c292
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOTHUI
OcHoOBHbIE HaNpaBICHUS
CHHTETUYECKON OMOJIOTHH.
99 [TpaxTrueckas 1 0.5 bubmorexa
P ' LIOKhttps://m.edsoo0.ru/7f41¢c292
pabota«llonyuenue
MOJIOUHOKHUCIBIX MPOTYKTOB.
100 XpOMOCOMHAsI ¥ T€HHAas 1 bubnuoreka
WH)KEHEPUS LIOKhttps://m.edsoo.ru/7f41¢c292
bubnuoteka
101 M 1
0 CHMIUMHCKHE GHOTEXHONOTHH LHOKhttps://m.edsoo.ru/7f41c292
P i Nl
102 obotueme, cnerewamsa 1 biGnorera
HE ’ H ITOKhttps://m.edsoo.ru/7f41c292
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 16

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue u3y4eHusi  o0pa3oBaTeJbHbIC PeCypChl
padoThI padoThI
1 OBotoMOHHAs Teopust Y. 1 bubanoreka
JapBuHa ITOKhttps://m.edsoo.ru/7f41cc74
5 JIBUXKYIIIE CUITBI HBOJIIOIINH 1 bubnuoreka
Buzi0B 1o Y. JlapBuny LIOKhttps://m.edsoo.ru/7f41cc74
, | P memeoms |
. LIOKhttps://m.edsoo.ru/7f41cc74
UCKYCCTBEHHBIN 0TOOD
4 ®opMupoBaHUE CHHTETUYECKOM 1 bubnnoreka
TEOPUH IBOJTIOIHH LIOKhttps://m.edsoo.ru/7f41cc74
DTarbl SBOTIOIMOHHOTO
5 IpoIecca: MUKPOIBOIIOLUS U 1 bubamorexa
LIOKhttps://m.edsoo.ru/7f41cc74
MaKpO3BOIIOIUS
5 [Momynsmus — 3meMeHTapHas 1 bubnmoreka
€IMHUIIA DBOIIOLINI ILIOKhttps://m.edsoo.ru/7f41cc74
3aK0H T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
7 BaiinOepra. JIabopaTtopHas 1 05 bubnnoreka
pabota «BblsBieHnE ' [IOKhttps://m.edsoo.ru/7f41cc74
U3MEHUYUBOCTH Y 0COOEH OJTHOTO
BUJIA»
8 DneMeHTapHbIe PaKTOPHI 1 bubnuoteka
SBOJIIOLIMH ITOKhttps://m.edsoo.ru/7f41cc74
9 Dddext ocHoBatens. dpdext 1 bubnnoreka
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OYTBUIOUHOT'O TOPJIbILIKA

LHOKhttps://m.edsoo.ru/7f41cc74

10

11

12

Murpauuu. M3onsumun
MOMYJISIIIHIA: Teorpaduueckas,
Ounosornuyeckas

EcrecTBenHsbIit oTOOp —
HaNpaBIAOMUN haKkTop
SBOJIIOIINH

[TooBoii oT60p

bubnuoreka
LHOKhttps://m.edsoo.ru/7f41cc74

bubanoreka
ITIOKhttps://m.edsoo.ru/7f41cc74

bubnuoreka
ITOKhttps://m.edsoo.ru/7f41cc74

13

[IpucnocobneHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MHUKPOIBOJIOIUH.
JlaGopaTtopHnas pabota
«3yuenue apomopho30B U
WM0AJANTAlUN Y PACTEHUH U
JKUBOTHBIX)

0.5

bubnuoreka
ITOKhttps://m.edsoo.ru/7f41cc74

14

[Tpumeps! npucrnocobIeHn y
OpPTaHU3MOB:
Mophonornueckue,
dbuznonornyeckue,
OMOXUMHUYECKUE,
noBeieHYeckue. JlabopaTopHas
pabora «IIpucnocobneHus
OpPTaHW3MOB M HX
OTHOCHUTEITbHAS
11E€JIECO00Pa3HOCTHY

0.5

bubnuoreka
ITIOKhttps://m.edsoo.ru/7f41cc74

15

Bup, ero kpurepnu n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB 110

0.5

bubnnoreka
ILIOKhttps://m.edsoo.ru/7f41cc74
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MOP(OJIOTHUECKOMY KPUTEPUIO»

16 CrpykTypa BHIA bubnuoreka
LHOKhttps://m.edsoo.ru/7f41cc74
17 BunoobpazoBanue kak bubanoreka
pe3yIbTaT MHUKPO3BOIIOIUN LIOKhttps://m.edsoo.ru/7f41cc74
18 CBs13b MUKPOIBOJIIOIIUHU U bubnmnoreka
SIUIEMHUOJIOT N LIOKhttps://m.edsoo.ru/7f41cc74
MakposBomtonus.
19 [TaimeoHTOIOTHYECKHE METOIBI bubmorexa
LIOKhttps://m.edsoo.ru/7f41cc74
W3YYCHUS IBOJTIOIHH
20 buoreorpaduieckue MeTOIbI bubimoreka
U3YUYCHHUSI SBOJTIOLIUU ITOKhttps://m.edsoo.ru/7f41cc74
OMOPHOIOTHIECKHE U
21 CpPaBHUTEJIHHO- bubnuoteka
MOP(OJIOTHUECKUE METOTbI [IOKhttps://m.edsoo.ru/7f41cc74
W3YYEHHUS IBOIOIHIH
MonekyIapHO-TEHETUYECKHUE,
99 OMOXUMHYECKHUE U bubnuoteka
MATEMAaTHYECKHAE METOIBI ILIOKhttps://m.edsoo.ru/7f41cc74
W3YYEHHUS IBOIOIHNH
93 OO0mIre 3aKOHOMEPHOCTH bubnuoteka
9BOJTIOLINH ITOKhttps://m.edsoo.ru/7f41cc74
AnantuBHas pajuaIusl.
24 HepaBHOMepHOCTE TEMIIOB bubamorera
[TOKhttps://m.edsoo.ru/7f41cc74
IBOJTFOIIHH
Hayunble runoressl Bu6miorexa
25 MPOUCXO0KICHUS )KU3HU Ha

3emiie

LOKhttps://m.edsoo.ru/7f41cc74
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OCHOBHBIE TAIIBI

bubauoreka

26 HEOPTraHHUYECKOM IBOJIOIUH LTOKhttps://m.edsoo.ru/7f41cc74
97 JloHay4HbIe MPeICTaBICHUS O bubnmoreka
3apOXKICHUH JKU3HU LHOKhttps://m.edsoo.ru/7f41cc74
28 ['unoTe3sl 3apoXKACHUS )KU3HU bubsmotexa
ITOKhttps://m.edsoo.ru/7f41cc74
Ucropus 3emnu u MeToabl €€
usyueHwus. JlaboparopHas
29 pa}6n(l)Ta «HSY‘IGHII)/IG HpoanaHHe 0.5 bubamorexa
LIOKhttps://m.edsoo.ru/7f41cc74
HCKOITaEMBIX OCTATKOB JIPCBHHUX
OpPraHUu3MOB»
30 Hauasnbnsbie sTans bubnuoteka
OpraHMYECKOH 3BOJIIOIUN ITOKhttps://m.edsoo.ru/7f41cc74
31 DBOJIOIUS DYKAPUOT bubmioreia
[HOKhttps://m.edsoo.ru/7f41cc74
OCHOBHBIE 3TaIlbl YBOJIOLUH
pPacTUTENHLHOIO MHpA.
39 [TpakTuyeckas padora 05 bubnuoreka
«M3yuenne ocoOeHHOCTEH [IOKhttps://m.edsoo.ru/7f41cc74
CTPOEHUS PAaCTCHUMN Pa3HBIX
OT/ICTIOBY
33 OCHOBHBIE TaIlbl YBOJIOIUH bubnnoreka
KHBOTHOT'O MHpa LIOKhttps://m.edsoo.ru/7f41cc74
OBOITIOLUS )KUBOTHBIX.
[IpakTuueckas pabora ) Bu6miorexa
34 «M3ydyenue ocobeHHOCTEH 0.5

CTPOCHUA ITO3BOHOYHBIX
KHUBOTHBIX)»

LHOKhttps://m.edsoo.ru/7f41cc74
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PasBurne xxu3uu Ha 3emiie 1mo

35
9paM U nepuoaam
MaccoBble BBIMUPAHUS —
36 IKOJIOTHYECKNE KPUIUCHI bubamorexa
LHOKhttps://m.edsoo.ru/7f41cc74
MPOIIIOTO
37 CoBpeMEHHBIN IKOJIOTUYECKU I bubnuoTeka
KPH3HC, €r0 0COOCHHOCTH LIOKhttps://m.edsoo.ru/7f41cc74
38 CoBpemeHHasl cuctemMa bubnuoreka
OPraHU4eCcKOTO MPOILIOTO [IOKhttps://m.edsoo.ru/7f41cc74
39 OCHOBHBIE CUCTEMaTHYECKUE bubnuoteka
IPYIIIBI OPraHU3MOB LIOKhttps://m.edsoo.ru/7f41cc74
40 AHTpOIIOJIOTHSA — HayKa O bubnuoreka
YeIIOBEKe LIOKhttps://m.edsoo.ru/7f41cc74
41 PazButne npeacrasieHui o bubnuoreka
MIPOMCXOXKICHUH YEJIOBEKA ITOKhttps://m.edsoo.ru/7f41cc74
MecTo yenoBeka B CUCTEME
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnast pabota
42 «I/IzyEeHHI; OCOI:6)GHHOCTGI71 0.5 bubmioreia
LIOKhttps://m.edsoo.ru/7f41cc74
CTPOCHUS CKeJeTa YelOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM)
43 JIBuoKyII1e Cuibl bubnuoreka
aHTpOIIOTeHEe3a LIOKhttps://m.edsoo.ru/7f41cc74
CooTHoIIeHHe OMOIOTHIECKUX
44 U COLMAIbHBIX (PAKTOPOB B bubmoreka
ITIOKhttps://m.edsoo.ru/7f41cc74
AHTPOIIOTeHE3e
45 OcCHOBHBIC CTaaUHU bubnuorexa
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aHTPOIIOTeHE3a

LHOKhttps://m.edsoo.ru/7f41cc74

[Taneorenernka u

bubanoreka

46 aJIe0r€HOMHUKA LIOKhttps://m.edsoo.ru/7f41cc74
47 OBOJIOLMS COBPEMEHHOTO bubanoreka
YelloBeKa ITIOKhttps://m.edsoo.ru/7f41cc74
Yenoseueckue pachl.
48 [IpakTuyeckas pabora 05 bubnuoreka
«M3yueHne 3KOIOTHIECKIX LIOKhttps://m.edsoo.ru/7f41cc74
aJlanTalnui 4eIoBeKa»
49 MeXIuCUUILTMHAPHBIE METOIbI bubanoreka
AQHTPOTIOJIOTUH LIOKhttps://m.edsoo.ru/7f41cc74
50 3apokJeHne U pa3BUTHE bubnuoreka
9KOJIOTHH LIOKhttps://m.edsoo.ru/7f41cc74
MeTo1bl SKOJIOTHH.
51 JlaGoparopHas paboTa 05 bubnuoreka
«3y4yeHue MeTo10B ITOKhttps://m.edsoo.ru/7f41cc74
9KOJIOTHUECKUX HCCIEAOBAHUN)»
59 3HavYeHHE IKOJIOTUUECKHUX bubnuoteka
3HAHMH TSI YeJI0BEKa ILIOKhttps://m.edsoo.ru/7f41cc74
53 Dkonoruveckue GakTopsl bubmioreia
ITOKhttps://m.edsoo.ru/7f41cc74
Abuotnueckue paxropsl. Cer
KaK 9KOJIOTHYECKUI axTop.
54 JlaGopatopHas pa6o$1 ’ 0.5 bubamorera
. LOKhttps://m.edsoo.ru/7f41cc74
«BrIgBIEHUE pUCTIOCOOIEHUH
OpPTaHW3MOB K BIIHSIHHIO CBETa»
55 AbuoTtnueckue GpaxkTopsl. 05 bubnuoreka

Temmeparypa kak

LHOKhttps://m.edsoo.ru/7f41cc74
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IKOJIOTHUYECKUH (HaKTOP.
JlaGopaTtopHnas pabota
«BpIsIBIEHUE TPUCTIOCOOICHHI
OpPTaHU3MOB K BIIUSHUIO
TEeMITepaTypb»

AbGuotnueckue GakToOpHbI.
BnaxHOCTB KaK SKOJIOTHYECKUM
daktop. JTaboparopHas pabora

bubaunoreka

= «AHaTOMHYECKHE 0COOCHHOCTH 05 LIOKhttps://m.edsoo.ru/7f41cc74
pacTeHHii U3 Pa3HbIX MECT
obuTaHUs»
57 Cpenpl oOuTaHUs OPraHU3MOB bubmmorexa
LIOKhttps://m.edsoo.ru/7f41cc74
58 Buonorndeckne puTMbl bubmoreka
[HOKhttps://m.edsoo.ru/7f41cc74
59 Kuznenusie GopMmsl bubnuoreka
OpraHU3MOB LIOKhttps://m.edsoo.ru/7f41cc74
60 buotnyeckue pakTopsl bubamorera
LIOKhttps://m.edsoo.ru/7f41cc74
3HavyeHne OUMOTUYECKUX
61 B3aMMOJICUCTBHH I bubnuoreka
CYIIIECTBOBAHHMSI OPTaHU3MOB B LIOKhttps://m.edsoo.ru/7f41cc74
cpene oOuTaHus
62 DKOJIOTHYECKHE bubnuoteka
XapaKTePUCTHKH TIOMYJISIIUH [IOKhttps://m.edsoo.ru/7f41cc74
OcHoBHBIE TIOKa3aTeNN
bubnnoreka
63 MONYJISILUN: YACIEHHOCTb,

IJIOTHOCTB, BO3paCTHAA U

LOKhttps://m.edsoo.ru/7f41cc74
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[10JIOBasi CTPYKTypa

OcCHOBHBIE TIOKa3aTeNn
MOIYJISIUUN: POKIAEMOCTb,

bubauoreka

o4 HPUPOCT, TEMIT POCTa, LIOKhttps://m.edsoo.ru/7f41cc74
CMEPTHOCTb, MUTPAIlUU
65 DKoJI0THYecKas CTPyKTypa bubnuoTeka
OIS K LIOKhttps://m.edsoo.ru/7f41cc74
66 JrnHamuka nonyssanuu u eé bubaunoreka
PeryIIsIus LIOKhttps://m.edsoo.ru/7f41cc74
Kpusble pocTa 4nCIeHHOCTH
67 H(I))Hynﬁuin. Kpussie bub.moreka
LHOKhttps://m.edsoo.ru/7f41cc74
BBIKUBAHUS
DKoJIoruyecKasi Hula Buja.
68 JlaGopaTtopHnast pabota 05 bubnuoteka
«[Tpucnocobnenus cemsiH [IOKhttps://m.edsoo.ru/7f41cc74
pacTeHUH K pacCEICHUIO»
69 Bua xak cucrema nonyssiuit bubmorexa
LIOKhttps://m.edsoo.ru/7f41cc74
70 3aKOHOMEPHOCTH TTOBEICHUS U bubanoreka
MUTpanuii >KHBOTHBIX ITOKhttps://m.edsoo.ru/7f41cc74
71 Co00111ecTBO OpraHu3MOB — bubanoreka
OmorEeH03 ITOKhttps://m.edsoo.ru/7f41cc74
79 DKOCcHCTEMA KaK OTKpbITas bubnnoreka
cucTema [TOKhttps://m.edsoo.ru/7f41cc74
73 KpyroBopor BemecTs 1 MoTok bubnuoreka
DHEPTUH B IKOCHUCTEME [TOKhttps://m.edsoo.ru/7f41cc74
72 OcCHOBHBIE TIOKA3aTeNn bubnuoteka

9KOCUCTEMBI

ITIOKhttps://m.edsoo.ru/7f41cc74
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bubauoreka

& DKOJIOTHHCCKHE MHPAMHL ITOKhttps://m.edsoo.ru/7f41cc74
76 W3menenust cooOmecTB — bubnmoreka
CYKIIECCUH LIOKhttps://m.edsoo.ru/7f41cc74
[TpupoaHbIE SKOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. bubmmorexa
. ITIOKhttps://m.edsoo.ru/7f41cc74
DKOCHUCTEMBI MOpEN U OKEaHOB
[TpupoaHbIE SKOCUCTEMBI.
78 DKOCUCTEMBI TYHP, JIECOB bubamorexa
. ’ LIOKhttps://m.edsoo.ru/7f41cc74
CTemei, MyCThbIHb
79 AHTpPOIIOT€HHBIE IKOCUCTEMBbI bub.moreka
LHOKhttps://m.edsoo.ru/7f41cc74
YpboskocucTeMsl.
80 [IpakTuyeckas pabora 05 bubnuoreka
«M3yueHue u onucanue [IOKhttps://m.edsoo.ru/7f41cc74
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH
81 (dbopMUPOBaHUS OCHOBHBIX bubnnoreka
B3aUMO/ICHCTBUI OPraHU3MOB B [IOKhttps://m.edsoo.ru/7f41cc74
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUSA
3arpsi3HEHUN pa3HBIX TUIIOB HA
82 CyOOpraHu3MeHHOM, bubnmoreka
OpraHU3MEHHOM, [IOKhttps://m.edsoo.ru/7f41cc74
MOMYJISIITAOHHOM H
9KOCHCTEMHOM YPOBHSIX
83 Buocdepa — oOmiennanerapHas bubnuoreka

00o04yka 3eMitn

LOKhttps://m.edsoo.ru/7f41cc74
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84

VYuenue B. U. Bepnaackoro o

bubauoreka

o6uochepe LTOKhttps://m.edsoo.ru/7f41cc74
85 3aKOHOMEPHOCTHU bubnmoreka
CYIIIECTBOBaHHS OHOCHEPHI LHOKhttps://m.edsoo.ru/7f41cc74
86 KpyroBopoTsl BeliecTB 1 bubnuoTeka
OMOreOXMMHYECKHE LIUKIIBI ITOKhttps://m.edsoo.ru/7f41cc74
87 30HATBHOCTH OMOCHEPEHI. bubnmoreka
OcCHOBHBIE OMOMBI CYIIN LIOKhttps://m.edsoo.ru/7f41cc74
. bubnuoteka
88 Yeroitumpocts drochepe! LIOKhttps://m.edsoo.ru/7f41cc74
89 DKOJIOTUYEeCKUE KPU3UCHI U HX bubnuoreka
PUYHHBI [IOKhttps://m.edsoo.ru/7f41cc74
90 Bo3snelicTBue yenoBeka Ha bubnuoteka
ounochepy [HOKhttps://m.edsoo.ru/7f41cc74
AHTpPOTIOTEHHOE BO3/ICHCTBHE
91 Ha ;I;CTI/ITeJ'II)HHﬁ 51 iIKI/IBOTHHﬁ bubmoreka
ILIOKhttps://m.edsoo.ru/7f41cc74
MUD
92 OxpaHna npupo/sl bubamorera
LIOKhttps://m.edsoo.ru/7f41cc74
OCHOBHBIE IPUHIIUTIBI
93 YCTOMYHMBOTO Pa3BUTHUSA bubamorexa
[TOKhttps://m.edsoo.ru/7f41cc74
YeJI0BEYeCTBA U TPUPO/IBI
Pammonansaoe
94 IPUPOIOTIOIB30BAHNE U bubmmoreka
COXpaHEHUE OHOJIOTHYECKOTO [IOKhttps://m.edsoo.ru/7f41cc74
pa3zHooOpasus 3eMin
95 O00011EeHME 10 TEME bubanoreka

«MuKpO3BOJIIONUA U €€

ITIOKhttps://m.edsoo.ru/7f41cc74
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pe3yJIbTaThl»

O000111EeHME 110 TEME

96 «MaxposBOIIIO eé 1 bubsmorexa
BOJIFOLIUSA U
P B LIOKhttps://m.edsoo.ru/7f41cc74
pE3YNIbTaThD)
O000111EeHME 110 TEME
97 «[IponcxoxaeHne u pa3BUTHE 1 bubnmorexa
P A P ITIOKhttps://m.edsoo.ru/7f41cc74
JKA3HU Ha 3eMiiey
O060011IEHNE 10 TEME
98 «[IpoucxoxaeHne yeaoBeKa 1 bubnnorexa
P A ITOKhttps://m.edsoo.ru/7f41cc74
AHTPOIIOTEHE3)»
O060061IeHnE 10 TEME «DKOJIOTHUSA
99 ayKa O B3aMMOOTHOILIE 1 bubnmorexa
— HAyKa O B3aUMOOTHOIIEHUIX
Y LIOKhttps://m.edsoo.ru/7f41cc74
OpPraHU3MOBY
O060011IEHIE IO TEME
100 «Oprauns cpena 1 bubmmorexa
TaHU3MBI U
P pea ILIOKhttps://m.edsoo.ru/7f41cc74
oOuTaHusI»
101 O060061IEHNE TT0 TEME «DKOJIOTHS 1 bubnuoreka
BUJIOB U TOMYJISIIUI ITOKhttps://m.edsoo.ru/7f41cc74
O00011eHNE 110 TEME
102 «buocdepa — rmodanpHas 1 bubmmorexa
P ITOKhttps://m.edsoo.ru/7f41cc74
IKOCHUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10O 102 75

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

* buonorus. buonornyeckue cucrems! u mpoueccel, 10 knace/ Tepemo A.B., [lerpocosa P.A., OGmiecTBO ¢ orpaHUYeHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3HMHA »

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue; noj pegakuueit [laceunuka B.B., Akunonepaoe
obmectBo «M3natenscTBO «IIpocBemienue»

* buonorus, 11 kace/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue; o peaaknueii [laceunuka B.B., Aknmoneproe
obmectBo «M3natenscTBO «IIpocBemienue»

* buonorus. buonorndeckue cucreMs! u mponeccsl, 11 knace/ Tepemos A.B., [lerpocosa P.A., OGmiecTBoO ¢ orpaHnYCHHON

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

B.B. Ilaceunuk buonorus.Meroaudeckoe nocodue 10-11 knacc nznarensctBo [Ipocsemenue 2022ron

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

IOK



JIMCT BHeCeHUs H3MEHEeHHH B pa0o4ylo NporpaMmmy y4eOHOro npeamera

IIpukas,
IIpUYMHA
KOpPpEeKLHU
U

Knac

Tema

Komugect
BO MO
paboueit
MporpaMm
e

Komuuect
BO YacoB
o

(hakty

Koppekrupyromue
MEPOIPUATHS,
KOMMEHTapHu

ITognuce yunrens




[Tpunoxxenue x padoueit mprpamme o 6uonoruu 10-11 kmace (yriryOieHHBINH Kype)
Crucok mpakTHYecKux padoT:

10 xmacc

1. Ipaxruueckas pabora «3ydyeHne METOMOB KIETOUHOM 6HoI0oruu (xpomarorpadus, snekrpodopes, muppepeHuansHoe
ueHtpudyruposanue, [1LP)».

[IpakTuyeckas padora «/cnoap30BaHUE Pa3TUYHBIX METOIOB ITPH N3YUEHUH KUBBIX CUCTEM).

JlaboparopHast pabora «OOHapyx)eHue OCITKOB C MOMOIIBIO0 KAUYECTBCHHBIX PEAKIIAN.

JlaGoparopHas pabota «lccnenoBanne HyKJICHHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.
JIaGoparopHas pabota «/3ydeHne CTpOeHHUS KIETOK Pa3IMIHBIX OPTaHU3MOB)

. [IpakTrueckas pabota «M3ydeHne CBOICTB KIETOYHONH MEMOpaHBD».

JIaboparopHas padota «lcciaenoBanue Ta3Molin3a U JISTUIa3MOJIN3a B PACTUTEIILHBIX KIIETKAX.

HpaKTI/IqCCKaH pa60Ta ((I/I?»y‘ICHI/Ie JABUXKCHUA HUTOILTIA3MbI B PACTUTCIIbHBIX KICTKAX).

© Nk WDN

JJab6o paTOpHasdapa boTa ((I/I3y‘IeHI/Ie KaTaJuTHYECKON aKTUBHOCTH (bepMeHTOB (Ha MpUMEpPEC aMuJIa3bl NI KaTaHaBLI)».

10.J1aGopaTopHaspabora «3ydeHne GepMEHTATMBHOTO PACIIETIIEHHS TIEPOKCH/IA BOJIOPO/IA B PACTHTENBHBIX M dKUBOTHBIX
KJIIETKaxX».

11.1aGopatopHaspaboTa «CpaBHeHHe IpoLeccoB (OTOCHHTE3A U XEMOCHHTE3a).

12. 1aG6opatopHaspaboTa «CpaBHEHNE IPOLECCOB OPOKEHHS U JBIXAHUS)

13.MpakTuueckaspaboTa «Co3aaHue MOJIETU BUPYCA».

l4.Ta6opaTtopuaspabora «3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIPENapaTaxy.
15.J1aGopaTtopnasapabora «HabmoaeHne MUTO3a B KJIETKaX KOHUMKA KOPELIKA TyKa (Ha FOTOBBIX MHUKPOIPENapaTax )».
16.Ta6opaTtopuasapabora «3ydeHue TKaHeil pacTeHHI».

1/.1a6opatopuaspatora «3yueHnre TKaHEeH KUBOTHBIX).

18.Ta6opaTtopuasapabora «3ydeHue opraHoB LIBETKOBOIO PACTEHHUS

19.Ta6opaTtopuaspabora «3ydeHne CTPOEHHs MONOBBIX KIETOK HAa TOTOBBIX MUKPOIIPENapaTax.
20.IlpakTtuueckaspabora «BplABIeHHE IPU3HAKOB CXOJCTBA 3aPOABIIIEH TI03BOHOYHBIX JKHBOTHBIX).

21.1a6opaTtopHaspaboTa«CTpoeHHE OPraHOB PA3MHOKEHHS BBICIIMX PACTEHHID.



22.J1a6opaTopHasapaborTa «Ipozoduna kak 00bEKT FeHETUUECKUX UCCIIEI0BAHUID.

23IlpakTuueckasapaboTa «3ydeHne pe3yabTaToOB MOHOTUOPHMIHOTO CKPEIMBAHUS Y APO30(QUIIBI».

24.Tlpaktuueckasapabora «3ydeHne pe3ynbTaToB AUTHOPUIHOTO CKPEIMBAHKS Y IPO30(HIB.

25.J1a6opaTtopHadpaborTa «ccnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKALMOHHON H3MEHUMBOCTH. IocTpoeHue
BapHAIIIOHHOTO PsAJla U BapHAIlMOHHOM KPUBOI.

26.llpakTuueckaapaboTa«Myrauuny apo30Quibl (Ha TOTOBBIX MHKPOIPENApaTaXx )»

27/ JpaktuueckaapaborTa «CocTaBleHnue ¥ aHAIN3 POJAOCIOBHOINN.

28.J1a6opaTtopHaspabora«3ydeHne cOPTOB KyIbTYpPHBIX PACTEHUH U TIOPOJ AOMALIHMX KUBOTHBIX).

29.J;1a6opaTtopHasapaborTa «3ydyeHne METOIOB CENEKIIUH PACTEHHID».

30.MMpakTuueckasapabora «IpuBUBKA pacTEHUIA».

3l.1a6opaTopuasapabora «3ydeHne 0ObEKTOB GUOTEXHOIOTUMY.

32.11 paktudeckaspabora «llorydeHre MOJIOYHOKHUCIBIX MPOTYKTOBY.
11 kiacc

l.JTabopaTopHasipaborTa «BblsBIeHnEe U3MEHYUBOCTU y 0COOEH OAHOTO BUIA.
2.JlabopaTtopHaspaborta «lIpucnocodbseHuss OpraHu3MOB U MX OTHOCUTENIbHAA 1[€71€CO00Pa3HOCThY.
3.JJabopatopHaspaborta «CpaBHeHHE BUAOB IO MOPPOIOTHUECKOMY KPUTEPHUIO».

4.BupryanpHasnabopatopHasapaborTa«Moaenupoanue onbiToB Musuiepa—HIOpu 1o nzydyennto abuoreHHoro CUHTe3a
OpPraHUYECKHUX COeIMHEHUN B MEPBUYHON aTMOChepey.

5JlabopaTtopHaspabora «M3yyeHre U OMUCAHHE UCKOMAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY.
6.[IpakTuueckaspabdorta «M3ydeHne ocOOEHHOCTEH CTPOCHUS PACTEHUM PA3HBIX OTIEIOBY.
TIllpaxkTtuueckasapaborta «3ydeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX )KUBOTHBIX.
8JlabopaTtopHaspaborTa «3yueHrne 0cCOOEHHOCTEH CTPOCHHS CKEIeTa YeIOBEKa, CBA3AHHBIX C  MPSIMOXO0KICHUEM.

OllpaxkxTuueckasapabdorTa «3ydeHne IKOIOTUYECKUX aTaNTAIHi YEIIOBEKay.



10.JTadopatopHasapaborTa «3ydeHne METOOB SKOJIOTHICSCKIX UCCIICIOBAHMID.
I1.JaGopaTtopHaspaborTa «BbesBICHHE MIPUCTIOCOOICHUI OPraHU3MOB K BIIUSHUIO CBETA.
12.JTadopatopHasapaboTa «BesBICHHE IPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPBI».
13JIabopaTtopHaspaloTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHU.
14JlabopaTtopHaspaborTa «lIpucrnocobaeHus ceMsIH pacCTEHUM K PACCEICHUION.
I5.Ilpaktuueckaspabora «M3yyeHue u onucanue ypoo3KOCUCTEMBI».

16.JJadopatopHasapaborTa «3ydeHue pasHOOOpa3uss MEIKUX IMOYBCHHBIX WICHUCTOHOTHX B Pa3HBIX SKOCHUCTEMAX).



PaGouass nporpaMma BocliMTaHUS

Pabouas mporpamMma BOCTIUTAaHHS PEATU3yeTCsl Yepe3 UCIOIb30BaHNE BOCTIUTATEIBHOTO
MOTEHIMAajIa YPOKOB OMooruu. Jta paboTa OCyIECTBISETCS B CIEAYIONNX (hopMax:

* [ToOy>xaenne o0yJaromuxcs Co0It0IaTh HA YPOKE OOIEHPUHSATHIC HOPMBI ITOBEICHHS,
npaBmiia OOLIEHHS CO CTapIIMMHU (IIEAArorndyecKUuMI pabOTHUKAMU) M CBEpPCTHUKAMU
(oOy4JaromMMuCs ), MPUHIIMIBI Y4eOHOH TUCIMIUIMHBI 1 CAMOOPTaHU3aIINH.

) [IpuBneueHne BHUMaHUS 00YYarOMIUXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MIPEAMETOB, SIBJICHUH, COOBITHI Uepes:

] neMoHCTpanuio 00y4JaroMIUMCs IPUMEPOB OTBETCTBEHHOT'O, TPAXIAHCKOTO MOBEICHHS,
MIPOSIBIICHUS Y€TIOBEKOJIIO0US U T0OpOCEPACUHOCTH

— oOpamienre BHUMaHUS Ha APKUX JesTelIel KyIbTyphl, CBI3aHHBIX C H3y4aeMbIMHU B
JTaHHBI MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPBI OHM BHECIIM B pAa3BUTHE HAIICH CTPAHBI U
MUpa, Ha JTOCTOWHBIE MOAPAKAHUS IPUMEPHI HX KU3HH, HA MOTUBBI UX MOCTYIIKOB;

— KCIOJIb30BaHKE Ha YpOKax MHGOpMAIUH, 3aTParuBaroliel BayKHbIE COLIMANIBHBIE,
HPABCTBEHHbIE, STUYECKUE BOIIPOCHI

* Mcnonb3oBaHre BOCIUTATEIbHBIX BO3MOXKHOCTEH COJIep:KaHus yueOHOro mpeaMeTa Asis
(bopmupoBaHUs y 00yUYAIOMIUXCSI POCCHICKHUX TPAJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COILMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 Mo00p COOTBETCTBYIOLINX TEKCTOB JJIsl YTCHHUS,
MPOOJIEMHBIX CUTYaIMi 151 OOCYKJICHHS B Klacce

» UnunuupoBanue 00CyXKICHHIA, BBICKa3bIBAHHI CBOETO MHEHHSI, BBIPAOOTKH CBOETO
JTUYHOCTHOTO OTHOIICHHSI K M3y4aeMbIM JIMIIAM, TPOU3BEACHUAM XYI0KECTBEHHOM
JTUTEPaTyphl U UCKYCCTBA.

* BriitoueHne B ypoK UTPOBBIX MPOLEYP, KOTOPbIE IIOMOTAlOT MOIEPKATh MOTHUBALIHIO
oOyJaromuxcst K MOTyYeHHIO 3HAaHUH, HaJTa)KUBAHUIO TIO3UTUBHBIX MEXINYHOCTHBIX
OTHOILIEHUH B KJacce, MOMOTal0T YCTAaHOBJICHHUIO JOOpOKeNaTeIbHOW aTMOC(ephl BO
BpeMs ypoOKa.

* [IpuMeHeHme Ha ypOKe HHTEPAKTUBHBIX ()OPM pabOThI, CTUMYIUPYIOIINX
MO3HABATEIBHYIO MOTHBAIIIO 00YYarOIIINXCS.

* [Ipumenenue rpynnoBoii paboTsl WK pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOThI U B3aUMOJICHCTBHIO C IPYTUMH O00YJarOIIUMUCS. ®
Br10op 1 ucnonp30BaHKUEe Ha ypOoKax METO/10B, METOJIUK, TEXHOJIOTUH, OKa3bIBAIOILUX
BOCIIUTATENbHOE BO3/ICHCTBHE HA IMYHOCTh B COOTBETCTBHU C BOCITUTATEIBHBIM UEAJIOM,
L[ETBI0 ¥ 33/1a4aMH BOCIIUTAHUS.

* aummupoBaHue U OJIePKKa UCCIIEIOBATEIILCKON AEATEIbHOCTH IIKOIBHUKOB B (popme
BKJTIOYCHHUS B YPOK PA3IMIHBIX UCCIIEIOBATEIBCKIX 33aHUH, YTO 1a€T BO3MOXKHOCTh
00y4aroIuMCs MPHOOPECTH HABBIKH CAMOCTOSITEIIEHOTO PEIICHHS TEOPETUIECKOM
po0JIeMbl, TeHEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO
OTHONICHHUS K YYXKUM HJIESIM, TyOTMYHOTO BBICTYIICHUS, apTYMEHTHUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHHS.

* YcTaHOBIIEHUE YBAKUTENBHBIX, TOBEPUTEIBHBIX, HEPOPMATHHBIX OTHOIIECHUH MEXKIY
YUUTEJIEM U YYCHUKaMH, CO3JIaHie Ha YPOKaxX SMOLIMOHAIBLHO-KOM(OPTHON Cpebl
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