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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 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.

VYuebnubiii npeamer «buonorus» yriyonéunoro ypoBHs usyudenus (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 o0y4eHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX YU4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma o yue6HOMY npeamery "bruonorus” qaér mpencTaBicHHE O METU U 3a1ad9ax
U3ydeHus yaeOHoro npeamera «bruomorus» Ha yriyOI€HHOM ypOBHE, ONpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacripesielieHle 1o KJ1accaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3yUeHUsl y4eOHOro MaTepuaa
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIrO IpoIiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHOJIOrMH Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0pOBOM 00pase XU3HHU, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHOol cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesynpTaTaM o00yueHHs W B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHue U yriyOlieHne 3HaHu
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOIEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJNYUYEHHBIX MPU HU3YYEHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacCIIMPEHbl U yrIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, rpubax, OaKTepusx, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOT'O XapakKTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTETpanus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOJAbI K M3yueHUto Ouonoruu. COrinacHoO UM, H3y4yaroTcs
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 CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU U
yueHue o 6uocgepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HUJEH, NPUHLUMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJSALUU, OHOLEeH03a, AKOCHCTEMBI, O BbIIAIOIIUXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOMAep)KaHUS WHTEpeca 0O0YJaromuXcss K OMOIOTHI
HapsIIy CO 3HAYUTEILHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaja B COJEP:KaHUU MPOTrPaMMBbl 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTHS TOW WJIM MHOH
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buosorus» Ha yriiyOJaEHHOM YpOBHE — OBJIAJICHUE
0o0y4aromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM HUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OompeneneHHoi o0sactu mpodecCHOHANBHON JESITEIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

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

OCBOCHHE  OOYYAaIOIMMHUCS  CHUCTEMBbl  OHOJIOTMYECKHX 3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJOTMYECKUX CHCTEM (KJIETKA, OPTaHU3M, MOIYNSALHUS, 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,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJiIcHUE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JEATENHPHOCTH IO OTHOIICHHIO K OKPYKAIOIIeH NPUPOJHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEphI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUiia MOBEACHUS B MPHUPOJE M OOECTIeUCHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYeCcKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npodunakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYEeCKUX 3HAHUN M YMEHUH B MOBCEITHEBHON KU3HHU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmus, coctaBisier 204 ugaca: 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
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO6s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWH OWOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATEILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIIACICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEA0BAHMsI B OMOJIOTHH.

3HadyeHne Ouojoruu B (HDOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormei. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C APYTMMHU HayKaMm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh U  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEJCHHUE, Pa3ApPaXKHUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6unocoepnsiii. Ilponeccsl, nmpoucxosmue B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmromeHue, n3mepeHwue,
DKCIIEPUMEHT, CUCTeMaTu3auus, MeTtaaHanu3. [IoHsaTME O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ H0cTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHuMHbBI HCKa)KeHUSI pe3ylbTaTOB dKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHHUS KUBOH IPUPOIBD».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHUIA XKHUBOTrO. VCTOPUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, 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 MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, XKUBOTHBIX HU
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 u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosiornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

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

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. Crpoenne nHyknenmHoBbIX KucioT. HykneoTtuusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradgda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

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

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

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



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 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.

CrtpoeHue mnpokapuoTHueckoil kieTku. KietouHas crTeHka Oaktepuii ©u  apxeil.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3Matuueckoil meMmOpanbl. TpaHCHOpPT BeLIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (parouuTo3. Dk30unTo3. KierouHas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3onms. Llutockener. JBwkenue nuronnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (yHKUUU. B3anMocCBsA3b OJHOMEMOpPAHHBIX OpPraHOWJOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOMJIACThI  BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHre u QyHKIIMHM HEMEMOpPAHHBIX OpPraHOHOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomaThHa — TUCTOHBL. J{uHamuxa s0epHOuU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(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 MHKPOCKOI, MHKPOIPENapaThl PacTUTENBHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBanue 1iasmMonusa M ACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

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

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BeIleCTB:
aBTOTpOGHBIH ®  TeTepoTpodHBIA. YyacTue KHCIOpoAa B OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (QepMEHTOB OT HEOPraHMYEecKuX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

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

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHue, U KIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciauTenabHoe (GochopuiInpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
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 pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOII, 000pYJOBaHUE /7Sl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

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



JladopaTtopnasi paGora «l3ydeHue (HEPMEHTATUBHOTO PACIICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B peakLUsAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenuvie 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 2ernos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

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, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. 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. /KuzHeHHBIN HUKJ KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TarjIoOWTHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemas kierouHas Trudenbp —
arornTo3s.



Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHASI TEHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOM,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEJECATEIIbHOCTH OAHOKIJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKPOBHas,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUS, (YHKIMH W pacroNIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

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

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKAa: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKaOepHoe U NEroyHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOM  CHUCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeeHUsA. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX 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
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBI W TyMOpalbHBII HWMMYHHTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauMss y OpraHu3moB. Pa3ipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. [lelicTBue TropmMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHHil», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cuctema», «Koxa», «MpbllleyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue iaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMHU ONBITOB IO U3MEPEHMIO JKU3HEHHON €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

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

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. [loyioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u ooreHes3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenesz — oOna u3z enasnvlx npobarem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBble JUCTKU (racTpyJisLus).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIINIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSMOrO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOAE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenne u pasputue pacrenuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiuyd OHTOT€HEe3a Y PaCTEeHUH U )KMBOTHBIX.

JleMoHCTpan U

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKICTKH M CIEPMATO30UIa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIM LUKI
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMAaTO30HM/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH 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. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOpUABI, TeHOTHI, (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, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTOoIbI TeHETUKHY, «CXEMBbI CKpEIBaHUS».

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpus1oB nepBoro nokojeHus. IIpaBuno nomuHupoBanusa. Bropoii 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmienyienne npu3HaKkoB MPU HETIOJHOM JIOMUHUPOBAaHUU.

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

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

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

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

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX MPOIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCcTpan U

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



Tabmuupl 1 cxembl: «llepBriii U BTOpO#t 3akoHbI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOTO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enotunuueckass W3MeHUYUBOCTh. (CBOWCTBA T€HOTUIIMYECKOM HW3MEHUYUBOCTH. Buibl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
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 MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Mpouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YellOBeKay, «BUabpl MyTanuii».

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

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYUBOCTH. [locTpoeHre BapraliMOHHOIO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpEapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl M3YYEeHUS TEHETUKH YETIOBEKAa: FeHEaIOTUYECKUi, ONM3HEIOBBIN, IUTOTEHETHYECKHA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ momMotbio [TI[P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAaHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbI M3y4eHUS TCHETUKH YEJIOBEKA,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LlenTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoAa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paloThl. PamuanuoHHBI U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rtuOpuanzanus. bBIN3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JIOCTMIKEHUS CEJEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCEEHHBIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMOHCTpaLun

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

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «MeETonbl celekuumy,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAaHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomHuas nudposas menuiuna. [1L[P-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHHs: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

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

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

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

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOIMOHHBIX MPeICTABJIEHNH B OMOJIOTHH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
pa3MHOXKEHUS OPraHU3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
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 (o K. Jluaner)y», «JlectHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KyJIbTYpHBIX (hopM KamycTh», «I1opojabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

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 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHetmueckoro pasHoBecus JDx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHuoicenue eenemuueckozo paznoobpasus. npudunsl u credocmeus. Ilposaenenue s¢ghgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaromuil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoOIeHHOCT OpraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMHU. Bo3HHKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3sl U uanoagantanuu. [Ipumeps! npucnocodieHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30oBaHUSA:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnbp  »BOMIOIMOHHON OWONOTMM B pa3pabOTKEe HAyYHBIX METOJOB COXpaHEHHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «llomynsuoHHas CTpyKTypa BUiay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKONOTHYeCKas H3O0JIAMMS TOMYJISAIUA CceBaHCKOM dopenny», «l'eorpaduueckas H3OISIUSA
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI JaypcKon», «[lomyssiroHHbIe BOJTHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpOBHUTENIBCTBEHHAsI OKpacKa KUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«®Pu3nonoruyeckue agantanuny», «I[IpucnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTbHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHUEe BHUAOB cuHUL, «[lomummounsl pacrenuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpaguueckue Metonsl u3zyueHus osBomouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMiau. BUasl-oHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
["'omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U araBu3Mbl. MonekyIsspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3akOHOMEpHOCTH  (MpaBuWjia)  3BONMOUUHU. [lpunyun  cmenvl  QPyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodurs», «CemeHHbIe MAanopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI uelOBEKa W IIUMIMaH3e», «lJaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitaMu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi BomoNMuU. [ImanerapHas (reojgoruyeckasi) SBOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumepoB u3 MoHOMepoB. KoamepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emisie coobOmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHue MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TIPYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara M TeoJIoTMYecKUx mpoueccoB. llosBienue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. 1. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanbHble 3Tanbl OpraHUYECKOM 3BOIIOLUNY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue  Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTue KuU3HM B apxeWckoW dpe», «Pa3BuThe KHU3HU B



MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MAICO30MCKONM dpe», «Pa3BuTue KHU3HH B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTEHUN Ppa3IUYHBIX OTEJNOB, KOJJICKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

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

JlabopaTtopnass padora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOCHUSA PACTEHUH PpPa3HbBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBIJIEHHE NPEJCTABICHUN O MPOUCXOKICHUU YeloBeKa. PennurmosHeie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLUANbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YeloBeka Mo IiaHere. EauHCTBO uyenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciurimHapaple MeToabl B (u3nueckord  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsi: Y. dapBun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumos.

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

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTEeH, IPEIMETOB MaTepHalbHONW KyJIBTYphl IIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelra 4eslOBEeKa M uepena LIMMIAaH3€, MOJENb KHCTHU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCA IIPEIKOB YEJIOBEKA.

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

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB 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.

Mertonbl skosioruu. [loneBbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBfI3€M uyenoBeyecTBa C MNpUPOAOH. DOpPMHUPOBAHME DKOJOTMYECKOW KYIbTYPBl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmunpe!l u cxembl: «Paznensl skojgorun», «Metoasl 3kogorun», «Cxema MOHUTOPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OMOTHYecKue, aHTpomoreHHele. 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. DKOJIOTUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojorudyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHUs OpPraHMW3MOB: BOJAHAs, HA3€MHO-BO3JAYILIHAs, MOYBEHHAs, TIyOMHHas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTBHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHMuYecTBO). Herpoduueckue  B3aMMOACUCTBHS  (TOIMUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « [ eMIOKPOBHBIE )KUBOTHBIE», «XOJOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOWHOro secay», «llemm nutanusy,
«XumaudectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
Kcepodutam, me3oduTaM, KOMHATHBIE pACTEHHUs JJAHHBIX TPYII, KOJUJIEKIIMH >KWBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W S>KMUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHUYECKUX B3aNUMOJCHCTBUSX.

JlabopaTopnasi pa6ora «BrIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MoMmyisiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

Okojoruyeckas CTpykTypa mnomynsauuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussie poctra uyucinenHoctu mnonyisuuu. Kpusbsie BbDKUBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSLMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue 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. Apeansl BUAOB. Buapl M MX JKM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

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

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuisl nomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PaCCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

Okocucrema Kak oOTkpblTas cuctema (A. Jkx. Tencnu). DyHKUMOHAIbHBIE OJIOKH
OpraHM3MOB B JKOCHUCTEME: MIPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckrue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3KOocucTeMBl. brioMacca u MpoayKiusa. DKOJIOrM4eCKHe ITUPAMMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OPUYMHBL. AHTpOINOTEeHHBbIE BO3JeHcTBUS Ha cykueccuu. KimmakcHoe —cooOuiecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmuuus mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, TOMYJISALUNA M OKOCUCTEM B  YCIIOBHAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeus. MeToI0JIoTusT MOHUTOPUHIA €CTECTBEHHBIX H
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JlemMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAs),
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKoCUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BewIECTB U MOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII WM TOWMEHHBIH JyT, 03ep0, O0JO0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! U ero GyHKIUH.

3aKOHOMEPHOCTHU CyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemiects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot a3ora B npupoae», «Kpyrosopor
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «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. Pazpymenne noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M JKMBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranndeckue caubl U 300JI0THYECKUE
HapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcwvl. Hayuonanvnvle ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuipl u  cxembl: «3arpsi3HeHue aTtMmochepbl», «3arps3HeHHEe TUAPOCcPepbI,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH U CAMOOIPEJCIICHUIO,
Hanuyue momueayuu K OOYUEHUIO OWOJIOTUM, YeleHanpaeieHHoe paszeumiue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJMLUN pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCA B €IHHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEN MO3MLIMH JIMYHOCTH, ATPUOTU3MA U
YBa)XXCHHsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoOIE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH JIEATENBHOCTH MPHU CO3JaHUHU Yy4EOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME Y4YUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JTOCTH>XKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

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

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAUBHUIYATbHOTO ¥ KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0IIO0HE;

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

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaaTn30BhIBaTh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CIIOCOOHOCTB UCIOJIBb30BaTh NpUOOpETacMble IIPU W3YYEHUH OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOAIBI, YelIOBEeKa U oOlmecTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKMX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHaIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISL peIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLIECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTO mpeamera «bHOJOTHs» BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHHUS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIEJOBaHKE, HAONIOIECHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBanre (PYHKIMOHAIHHONH TPAMOTHOCTH M COLMAIBHOW KOMIICTCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpPCAJbHbIC Yy4YeOHBbIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynprare w3ydeHuss OWOJIOTMM Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUS Y
oOygaromerocss Oyayr copmupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHbIC [CHCTBUS, PETYJISTUBHBIC YHHUBEPCAJIbHbBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHEro oO0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIEHO (DOPMYJTMPOBaThE M aKTyaJM3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIIEHUS (aHau3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OTIPE/ICNIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JTOCTHIKEHHUS,
COOTHOCUTH PE3yIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JUYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIa/IETh HaBbIKAMH y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHOU AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/J]a4ud B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJ€ pEUICHHUS 3aJauyd pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK MEPEeHOCca CPEACTB U CIIOCOOOB JEUCTBUSA B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJiaraTh OPHUTHHAIBHBIE TOJXOAbl W PEUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3IUYHBIX BHUJIOB U (GopM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTrUX YUaCTHUKOB AMAJIOTa WK JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUS, MOHMMAaTh 3HAYEHHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0T'0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXJO0I'0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LI€I€BbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3a7aydl B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIIOIB30BAaTh MPUEMBI pedieKCun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O 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 IPYrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH IPYTOTrO YEIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS coOjepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NEeSITEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaKXe B peaJIbHbIX KU3HEHHbIX cUTyalusx. [IpeaMeTHble pe3yabTaThl NPeACTaBICHbI IO To1aM
U3YYEHHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS YydeOHOro mnpeamera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO TPUPOIONOIB30BaHuUs, O BKIIaJIE POCCUMCKUX U 3apyOEKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOT000pa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX PAacTEHHi), 3aKOHBI (€IUHO00pa3us MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpUHIMIIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBHS T€HOB, Te€TepoO3HcCa,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTaHAaBJIMBATh B3aUMOCBS3U MEX]y OpraHOMJAMHU KJIETKHM U UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX M YEIIOBEKA M WX (PYHKIHSIMH, MEXKIy CHUCTEMaMH OPTaHOB M WX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATH HPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIuIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, W MyOJIMYHO MPEICTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OILIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
Ouonornu W MenWIUHBI (KIOHMPOBaHHE, HMCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAIpPaBICHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TIO3HABATENbHBIA HWHTEPEC, HAINpPABICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

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

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PaMOHATFHOTO TPUPOJIONIONB30BaHUsl, U B (HOPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJATalOMUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO I[IO3HAHUS, HCIOIb3YEeMBIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLIECTBEHHbIE IPHU3HAKU: BUAOB, OMOI€OLEHO30B, JKOCUCTEM M
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELLIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTENbHBIC PU3HAKH KUBBIX CUCTEM, MPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJIB30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHUIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M 3KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS IMPHUPOIbI U
YeJI0BEYECTBA,

YMEHHME pellath OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IMpPaKTHUYECKHE padOThl, COOJI0IATh MpaBUia MPU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

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

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBAaTb THUIOTE3bl U TEOPUH O IPOUCXOKICHUM JKU3HU, YEIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100abHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalIbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTHMH, IPHUPOJOINONB30BAHMS, MEIUIHUHBI, OHOTEeXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro

POQeCCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Kontp JlabaparopHnble DJIEKTPOHHBIE
Ne /it HaumeHnosanue pasjie/os u Tem oabubl | IlpakTu  padoThbI (uudposbie)
NporpamMmbl Bcero e YyecKHue o0pa3oBaTe/ibH
padort padoThI ble pecypchl
bl
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE
3 buonorus knerku 1/0.5
4 XHUMHUYECKask OpraHu3anus KIETKU 10 1 1
5 Ctpoenue u GyHKINH KIETKH 8 1 /12 2
6 OOMeH BellecTB U NpeBpallieHnue S3HEPTUH B 9 1 4
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopManus U 9 105
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 /1 2
9 Crpoenrie u GyHKIIUU OPraHU3MOB 17 /1.5 3
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 /1.5 3
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 105 1
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2/1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 /1 1
14 I'enernka uenoseka 3 1/0.5
15 Cenexnus OpraHu3MOB 1/1 2




16 BuorexHonorus u cuHTeTUYecKast OUOI0rus 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka Mara no
IUIAHY

JlaTa no
dakrty

buosnorus kak KOMIUIEKCHAs: HAyKa U KaK 4acThb COBPEMEHHOI'0 00111eCTBa
JKuBbIE CHCTEMEI U UX CBOWMCTBA

YpoBHEBas OpraHu3anus ) KUBbIX CUCTEM

w00 DN -

I/ICTOpI/IH OTKPBITHA U U3YUCHUA KIICTKU. Knerounas TCOPHUA

MeTto1bI MOJIEKYJISIPHOM U KJIeTOuHOM Ononoruu. [Ipaktuueckas padoraNel «M3ydyenue

5 METOJI0B KJIETOYHOU Ononoruu (xpomarorpadus, ayekrpodopes, nuddepeHnnanbrHoe
uentpudyruposanue, [TL[P)»
XUMUYECKUN COCTaB KJIETKH
MunepanpHbIe BELIECTBA KIETKH, UX OMOJIOTUYECKask POJIb

8 Oprannyeckue BemniecTBa Kietku — Oenku. Jlaboparopuas paboraNel «OOHapyxeHue
0eJIKOB € TIOMOIIIbIO KAYECTBEHHBIX PEaKIUii»

9 CsaoiicTBa, K1accudukanus 1 GyHKINNA OETKOB

10 Opranndeckue BEIECTBA KJIETKH — YIJIEBObI

11 Oprannydeckue BenecTBa KIETKH — JIUIHIbI

12 Hykneunossie kucnotsl. JJHK u PHK. JIaGoparophnas pabotaNe2 «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJEJIEHHBIX U3 KJIETOK Pa3JIN4HbIX OPraHU3MOB)

13 Crpoenue u ¢pyukiuu AT®. [Ipyrue nykneozunrpudocdarst (HTD)

14 CexsenupoBanue JJHK. MeTo1bl reHOMUKH, TPAaHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYpPHOM OHOIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka

17 Crtpoenue sykapuotndeckoi kietku. [Ipaktudeckas padota Ne2 «3yueHnne cBOHCTB
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBIN anmapaT KJIETKH




OnnomeMOpanHbIe opraHoubl KieTku. [Ipaktiuaeckas padotaNe3 «/3yueHne ABIKEHUS

19 [UTOIJIA3MbI B PACTUTENBHBIX KJIETKAX)

20 [TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU: MUTOXOHJIpUH, TacTubl. JlJabopaTopuas padora Ne3
«HccnenoBanue naazMoin3a U AeTia3MoIn3a B pACTUTEIIBHBIX KIIETKAX»

21 HememOpaHHbIE OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIUH S11pa

93 CpaBHHUTENIbHAS XapaKTEPUCTHKA KIETOK 3yKapuoT. JlaboparopHas padotaNed «M3yuenue
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISINS U AUCCUMIIISIIIESL — JIBE CTOPOHBI MeTabomu3Ma. Tunsl oOMeHa BEIIecTB.

24 Jlaboparopnas pabotaNe4 «3ydyeHne KaTaTUTHUYECKON aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMUJIa3bl WM KaTanasbl)»
depMeHTaTUBHBIN XapaKTep peakluii KiieTouHoro Meradboiausma. Jlaboparopnas padora Ne5

25 «M3ydyenune pepMEHTaTUBHOTO PACHICTIIICHUS IEPOKCHIa BOJOPO/Ia B PACTUTENILHBIX U
KUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

28 ®oToCHHTE3

29 Xemocunres. JlaboparopHas pabotaNe6 «CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a»

30 Anaspobnbie opranu3mbl. Bunbl 6poskenus. Jlaboparopnas padotaNe7 «CpaBHeHNE
IPOIIECCOB OPOXKEHUS H JBIXAHUS)

31 AdpoOHBIE OpraHU3MBbl. JTarnbl S3HEPreTUYECKOr0 OOMEHa

39 DHeprust MeMOpaHHOTro rpagueHTa npoToHoB. Cunte3 AT®: pabora npotonnoit AT®D-
CHHTa3bl

33 Peakninm MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — matpuusbslii cuaTe3 PHK

35 TpaHcHsIHUS U €€ dTaIbl




36

Koauposanue amunokuciot. Ponb pubocom B GnocunTese O6eka

37 Opranu3anys reHoMa y IpoKapuoT U 3yKapuoT

38 MonexymnsipHble MEXaHU3MBbI SKCIIPECCUU T€HOB Y 3YKapuOT

39 Bupycel — BHexsieToUHbIE (POPMBI )KU3HU U 00IHUraTHBIC apa3uTel. [lpakTnueckas
paboraNe4 «Co3naHue MOJenH BUpyca»

40 BupycHsbie 3a001eBaHNsI YeI0BEKA, )KUBOTHBIX, PACTCHHUI

41 HanorexHosnoruu B 6MOJIOTUN U MEIHUIIMHE

42 JKU3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JJIHK

44 Xpomocomsl. JlabopatopHas padora Ne§ «3ydeHre XpoMOCOM Ha TOTOBBIX
MUKpOIpernaparax»

45 JleneHnue KJIETKM — MHTO3
Tunet keTok. Kapuokunes u nurokunes. Jlaboparopuas padoraNe9 «Haomronenrne MuTo3a B

46 KJIETKaX KOHYHMKA KOpEeIKa Jiyka (Ha TOTOBBIX MUKpOIIpenaparax)». Perynsnus sku3sHeHHOTO
IIUKJIa KIETOK.

47 KonTposbnas padora.

48 Opranus3Mm Kak eJuHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas padora Nel( «3yueHue TkaHel pacTeHUI»

50 TkaHu )XMBOTHBIX U uenoBeka. JlaboparopHas pabotaNel 1 «/3yueHue TkaHel )KUBOTHBIX»

51 Opranbl. Cucremsl opranos. JlaboparopHas padota Nel2«3yueHune opraHoB IIBETKOBOTO
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHME OpraHN3MOB

54 [Intanue opraHn3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IHIIieBapuTeIbHAS CHCTEMA YeJI0BEKa

56 JIpIxaHue opraHu3MoB




57

HBIX&HI/IG IIO3BOHOYHBIX XXUBOTHBIX M YCJIOBCKA

58 TpaHCcHOpPT BENIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema Mmo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKa

60 Briienenune y opranuzMoB

61 3ammura y OpraHu3MoB

62 NMMmyHHas cucrema yenoBeka

63 Pa3znpaxxuMocCTh 1 perynsuus y opraHu3MoB

64 I'ymopanbpHas peryssius U SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA

65 ®DopMbI Pa3MHOKEHHUS OPTaHU3MOB

66 [TonmoBoe pazMHOXKEHHE

67 Meiio3

68 l'amerorenes. O0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeTOK. JlJaboparopras padotaNel3
«M3yueHne CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPEIapaTax»

69 WuauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akagka OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JTHUCTKOB

71 Poct u pa3zButne xuBotHbIX. JlabopaTopHas padoraNel4 «BbisiBneHne npu3HaKkoB CX0JICTBA
3apOJIBIIIeH TTO3BOHOYHBIX JKUBOTHBIX)

79 PasmHoxkenue u pazsutue pactenuii. JlJaboparopuas padotaNel5 «CtpoeHue opranoB
Pa3MHOKEHUS BBICIIUX PACTCHHIN»

73 Hcropust cTaHOBIICHUS M PA3BUTHSI TCHETHKHU KaK HAyKH

74 OcHoBHBIE TOHATHS U CUMBOJIBI TeHeTUKH. JlaboparopHas pabotaNel6 «/Ipo3oduiia kak
00BEKT T€EHETUYECKNX MCCIIEAOBAHUI

75 3aKOHOMEPHOCTH HACTeI0BaHUs PU3HAKOB. MoHOTHOpuAHOE cKpennBanue. [IpakTiuueckas
pabotaNe5 "U3ydeHnne pe3ynbTaTOB MOHOTHOPUTHOTO CKPEIIMBAHUS Y APO30PIIIbI"

76 [{uTomorndeckue OCHOBBI MOHOTHOPHUIHOTO CKPEIINBAHUS

77 AHanm3upyrolee ckperuBanue. HermonHoe 1oMUHIUpOBaHUE




Jurubpunnoe ckpenuBanue. [Ipaktudeckas padora Ne6 «M3yueHue pe3ynbTaToB

8 JUTHOPHUIHOTO CKPEIIMBaHus y Ap030(duiIb»

79 LuTonornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS

80 CleruieHHOe HaclIeI0BaHHE MMPU3HAKOB

81 XpOMOCOMHasI TEOPUS HACIICICTBEHHOCTH

82 I'eneTuka mmomna

83 I'eHOTHT Kak [IEIOCTHAS cHUCTEMA

84 ['eHeTHYeCKUI KOHTPOIb PA3BUTHS PACTECHUI, )KUBOTHBIX U YETIOBEKA

85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH

86 MoaudukarmoHHas ”3MEHYNBOCTh
Bapuanmonnslii psin v BapuanmonHas kpusas. JlabopatopHas padoraNel7 «MccnenoBanue

87 3aKOHOMEPHOCTEW MOJUPHUKAIIMOHHON H3MEHYHBOCTH. [locTpoeHre BapralimoOHHOTO psia |
BapUAIMOHHON KPUBOI»

88 I'eHoTMNIMYECKast H3MEHYUBOCTh. KoMOMHATHBHAS N3MEHIHBOCTh

89 MyrtannonHas n3MeHYMBOCTh. [IpakTuueckas padora Ne7«Myrtanuu y apo3oduis! (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAI[HOHHOTO Mporiecca. DMUTCHETHKA U SITUTCHOMHUKA

91 ['eneruka yenoseka. [Ipaktuueckas padotaNe§ «CocTaBieHre U aHAINU3 POJIOCIOBHO

92 MeTtoapl METUITMHCKOW T€HETUKHI

93 3HaueHUEe MEIUIIMHCKON TeHETHKHU B MPEJOTBPAIICHUN U JICYCHUH T€HETHUECKUX
3a00J1€BaHU YeIOBEKa

04 OcHoBHble IOHATHSA cenekiun. JlaboparopHas pabotaNel8 «/3yueHue cOpTOB KyIbTYPHBIX
pacTeHUil U OPOJI JOMAITHUX YKHUBOTHBIX )

95 Mertoas! ceneknMoHHOM padoThl. JlabopaTopHas padotaNel9 «3yuenne MeTo0B CEeNEeKITUU
pacTeHuin»

96 JlocTrkeHHs ceNeKIMU pacTeHul 1 )KUBOTHBIX. [IpakTudeckas paboraNe8 «IIpuBuBKa

pacTeHuin»




97

CoxpaHeHHe, HU3YUCHHUC U UCITIOJIb30BAHUC I'’CHETUYCCKUX PCCYPCOB

broTrexHoorus Kak Hayka v 0Tpaciib Mpou3BojicTBa. [IpakTnueckas padboraNe9«3yuenue

98
00BEKTOB OMOTEXHOIOTHU»
99 OCHOBHBIE HAIIPABJICHUS] CHHTETUYCCKON OMOJIOTUH
100 XpOMOCOMHAs U TeHHAsI MHXKCHEpHUs. MeTUIIMHCKUE OMOTEXHOIOTHH.
101 Konrposabnas padora.
102 Peseprusiii ypok. [ToBTOpenue, 06001menue, cucreMaTi3amus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne n/m Tema ypoka Jara no Hdara no
IJIAHY dakrty

1 OodmonionHas reopust Y. Jlapsuna

2 JIBroKyiye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy

3 bopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD

4 ®opMUpOBaHUE CUHTETUYECKOIN TEOPUH IBOJIIOLIUU

5 DTansl 3BONIONUOHHOTO MPOIECCa: MUKPOIBOIIOIHS U MaKPOIBOIFOIIHS

6 [Tonynsnus — sneMeHTapHas €JMHHULA 3BOTIOLUN

7 3akoH renernyeckoro pasHoBecus k. Xapau, B. Baitn6epra. JlabopaTopnas padora «BrisiBienue
M3MEHYMBOCTH y 0cO0€i 0JJTHOrO BUIa»
DneMeHTapHbIE (GAKTOPHI IBOTIOIHN

9 Dddext ocnoBarens. I ekt OyTHUIOUHOTO TOPIBIIIKA

10 Murpanuu. 3oy nonyisinuid: reorpaduyeckas, Ononornyeckast

11 EcrecTBeHHBII 0TOOp — HaIpaBIAIONIMNA (HAKTOP IBOIIOLUN

12 [TonoBoii oT60p

13 [TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOIBoJtouH. JIaboparopHas paboTa
«M3ydyenue apoMop(030B U UANOATANTALUN Y PACTEHUN U dKUBOTHBIX»
[TpumMepb! IPUCTIOCOOICHHH Y OPTaHU3MOB: MOP(OIOTHYECKHEe, (PU3NOIOTHUECKHUE,

14 Oouoxumuueckue, nopeneHueckue. Jlaboparopnas padora «IIpucrnocodieHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€7I€CO00Pa3ZHOCTb)

15 Bupn, ero xputepun u ctpykrypa. JlabopatopHas padora «CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY
KPUTEPHIO»

16 Crpykrypa BUIa

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOTIOINN

18 CBs13b MUKPO?BOJIIOLUH U MUJEMHUOJIOTUU

19 MakposBosntonus. [TaneonTonornyeckue MeToIbl U3y4EHHUs IBOTFOLIMHI




20

buoreorpaduyeckue MeTObI U3YUCHUS IBOJIIOIIHH

21 DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHUECKHE METO/IbI H3YUEHHSI YBOITIOINN

22 MornexysipHO-TeHeTHYECKIEe, ONOXMMHUYECKIE U MATEMaTUYECKHE METObI N3yUYCHHS YBOJIOIIUH

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB BOIOLUHT

25 HayuHble runoressl IpoMCX0XKIEHUS )KU3HU Ha 3emiie

26 JloHay4dHBIE MTPECTABICHHS O 3aPOXKICHUH KU3HU

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN

28 ['unoTtessl 3apoXKACHUS KU3HA

29 Nctopus 3emmu u Mmetobl e€ n3ydenus. Jlaboparopras padota «3ydenue u onvucanue
HCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHH3MOB)»

30 HauanpHble 3Tarsl OpraHM4YecKoil SBOIIOINN

31 DBOIIOLUS YKApUOT

39 OCHOBHBIE 3TaIbl SBOJIOIMH PaCTUTENBLHOTO Mupa. [IpakTuueckas padora «M3ydeHue
0COOEHHOCTEHN CTPOEHHUS PACTECHUH Pa3HBIX OTIAEIIOBY»

33 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOTO MHpa

34 DBouonus )KUBOTHEIX. [IpakTrueckas padota «M3ydeHne 0coOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX
KUBOTHBIX)

35 Pa3Butue xu3Hu Ha 3eMiie IO HpaM U Mepruoiam

36 MaccoBbie BBIMUPaHUSI — SKOJIOTUYECKHE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBII 3KOJIOTHYEeCKUN KPU3HC, €r0 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHNYECKOTO MPOIIIOTO

39 OcCHOBHBIE CHCTEMAaTUYECKHE TPYIITbI OPraHU3MOB

40 AHTpPOIIONOTrHUsI — HayKa O 4eJIOBEKE

41 PasButne npeacraBieHUi 0 MPOUCXOKIACHUHN YEITOBEKA

42 MecTo yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHnas padora «M3ydeHune ocoOeHHOCTEH




CTPOCHUS CKECJICTA YCJIOBCKA, CBA3AHHBIX C MMPAMOXOKIACHUCM

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHEe3a

44 CooTHouleHrne OMOIOTHYECKUX U COLTMATIBHBIX (DAaKTOPOB B aHTPOTIOT€HE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [laneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa

48 Yenoseueckue pacel. [Ipaktuyeckas padora «3yueHune s5K010ru4eckux ajgantanuil yeaoBeka

49 MeXIuCIUTUTMHAPHBIE METO/IbI aHTPOTIOIOT U

50 3apox/IeHue U Pa3BUTHE SKOJIOTUU

51 Metonsr skonorun. JlaboparopHast pabora «/3ydueHrne METO0B SKOJIOTHIESCKUX UCCIICIOBAHUI

52 3HayeHHe SKOJOIMUECKUX 3HAHUM U1 YeJIoBeKa

53 Okonorndyeckue GaKTopsl

54 Abuotnueckue (axropsl. CBeT Kak 3xojoruueckuii gpaxrop. JlaboparopHas padorta «BrisBieHue
IPUCIIOCOOTIEHUH OPTaHU3MOB K BIUSTHUIO CBETa»

55 Abuotnueckue dakropsl. Temneparypa kak s3konorudeckuii pakrop. Jlabopatopnas padora
«BpIsBIIEHNE TPUCTIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATYPBI»

56 AbGuoTtnueckue axktopsl. BiaxxHocTh Kak skonorudeckuii paxrop. Jlaboparopuas pabora
«AHaTOMHYECKHE OCOOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB

58 Bronornveckne puTMsbl

59 XKuznennsle GopMbl OpraHu3MOB

60 bruotnueckue hakTopsr

61 3HayeHne OMOTUYECKUX B3aUMOJCHCTBUN /TS CYILIECTBOBAHUS OPraHU3MOB B Cpejie OOUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOMYIISAILNH

63 OCHOBHBIE TIOKA3aTeJH MOMYJISIIH: YUCIEHHOCTD, TUIOTHOCTD, BO3PACTHAS U ITOJIOBAs CTPYKTypa

64 OCHOBHbBIE MIOKA3aTeNX NOMYJISAILUH: POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUH




65

DKoJjorudeckasi CTpyKkTypa MnonyJssuu

66 JluHaMyKa TOIYJISIITUU U €€ PeryJIsius

67 Kpussie pocta uncinenHocTd nonyisinui. KpruBble BEDKUBaHUS

68 DOkonornyeckas Huma Bujaa. Jlaboparopuas padora «lIpucrnocodnaenns ceMsiH pacTeHHH K
pacceneHuio»

69 Bu kak cucrema nmomyssimuin

70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIUNA KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME

74 OcHOBHBIE MTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIBI

76 W3MeHeHns cooO1ecTB — CYKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMBI MOPEH U OKEaHOB

78 [TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, ITYCThIHb

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas pabota «3ydeHue u onrcanue ypoo3KOCHCTEMBI»

81 3aKOHOMEPHOCTH (DOPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHI OPTraHMU3MOB B SKOCHCTEMAX

82 MexaHu3Mbl BO3/IEHCTBHS 3arpsI3HEHNH pa3HBIX TUIIOB HA CyOOpraHU3MEHHOM, OPIaHU3MEHHOM,
MOMYJISALUOHHOM U 3KOCUCTEMHOM YPOBHSAX

83 Brocdepa — obmieruranerapHast 000109Ka 3eMITl

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl

86 KpyroBopoTs! BeniecTB 1 OMOre0OXUMHUECKUE IIUKIIBI

87 3oHanbHOCTH OHOochepsl. OCHOBHBIE OMOMBI CYIITN

88 YcroitunBocTh 6GHocheps




89

DKOJOTrM4eCKUE KPU3KUCHI U UX TPUYNHBI

90 Bo3zaeiicTBue yenoseka Ha 6uochepy

91 AHTpPOIIOr€HHOE BO3/IEICTBUE HA PACTUTEIbHBIN U )KUBOTHBIM MUP

92 Oxpana npupoab

93 OCHOBHBIE TIPUHIIMITBEI YCTOHYHMBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI

94 ParonansHoe MpUpO0NOIb30BaHNE M COXPaHEHHE OMOJIOTHYECKOr0 pasHOO0pazus 3eMiH
95 O600mmenue o reme «MHUKPOIBOIIONUS U € Pe3yJIbTaThl»

96 Oo6o06menne o Teme «MaKpOIBOIIOUS U €€ Pe3yTbTaThl»

97 O6006menue mo Teme «IIporcxoXxaeHNE U pa3BUTHE KU3HH HA 3eMIIC

98 O6o06menune no Teme «IIponcxoxaeHne 4eaoBeKa — aHTPOTIOTeHE3)

99 O06o0mIeHre 0 TeMe «DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHHUSIX OPTaHHU3MOBY
100 O6o06menne o Teme «OpraHu3Msbl U cpesia OOMTaHUs

101 O6061eHne o TeMe «IKOJIOTHS BUOB U MOIMYIISIIIHI

102 O6006menune o Teme «brochepa — rmodanbHAsI SIKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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