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MNOACHUTEJIBHAS 3AIINCKA

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

VYuebnsiii npeamer «buonorus» yriyonéunoro ypoBHs wusyudeHust (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI».
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC MpPEIMETHI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocoboM muddepeHnuanuu o0ydyeHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér npencraBiieHre O LEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacrmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOIrO IpoIiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy TMpPOCMaTpPHBAEeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3/10pOBOM 00pase *U3HHU, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MpupogHoil cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO K mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloUXcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VY4eOnbiii npeamer «buonorus» Ha ypoBHE CpeHEro o0Iiero oOpa3oBaHHs 3aBEpIIAET
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOJEKYISIPHOM U KJIETOYHOW OHOIIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHHH OOYy4YaroUUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIMPEHbl U YIITyOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHUSX, KMBOTHBIX, Irpubax, OaKTepusix, OpraHU3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHuto Ouonoruu. CoriacHO UM, M3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYuebublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHLMIIOB W TMpaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOLEHO03a, IKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BuUTHS W MOIAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIIy CO 3HAYUTEILHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTrPaMMBbI 110
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K OmnpeneneHHoN 00sacTu mpoPecCHOHATIBHON JIESITEIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

JlocTikenue neiau u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHHE  OOYYaIOIIMMUCS  CHUCTEMbl OHMOJIOTMYECKUX 3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMUSX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IMpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OPraHu3M, MOIYJNALHNs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaroIuxcs €  METOAAMU  TO3HAHUS  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOW U KJIETOYHONW OMOIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMoNOTMH,  TMAaJCOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuum M B IpHpone (HaONoJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMALINIO; TTOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMHMYECKHMHU U SKOJIOTMYECKHMMU MpoOJieMaMU YelIOBEYECTBA; OILEHUBATh IOCIEICTBUS



CBOEH JCATEIBHOCTH I10 OTHOUIEHHWIO K OKpPYXalomled MPUPOTHON cpene, COOCTBEHHOMY
3M0pPOBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTh M COOJIOJATh  MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia MOBEICHUS B MPUPOJE M O0OECTICUCHHUs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCSl MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHPOJE B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIMUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroeHue TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npopMIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HEACSTEIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBUHM JJIi OCO3HAHHOrO BbIOOpa OOyYarOIIMMHCS HWHAUBUAYaIbHOU
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha H3y4yeHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanwusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJEPKAHWUS M HAIpaBICHHOCTH Ha MPOJOIKEHHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYEHHWH OWOJIOTHMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEACHUE J1aObOpaTOPHBIX U TMpakTHUeckux pabdor. Takxke ywyacThe oOydammxcs B
BBIMTOJIHEHNUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMmeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTaldbHbIE, NPUKIAAHBIE U
HIOUCKOBBIE HAYYHbIE UCCIIEI0OBAaHMsI B OMOJIOTHH.

3HayeHue OuoJorMM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B MPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKa: MEAMIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €TUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U ILIE€JIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKHUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. [Iponeccsl, npoucxosmue B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak opma cymecTBoBaHus Matepuu. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIIEPUMEHT, CUCTeMarn3anus, MeTtaaHanu3. [IoHsaTHME O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runote3a. [loHsaTHe BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHUMHBI HCKa)KeHUSI pe3ylbTaTOB SKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
JKCIIEPUMEHTOB.

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

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHnuanbHOe  LEHTPU(YTupoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue 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 METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl PaCTUTEIbHBIX, XKUBOTHBIX HU
OaKTepHaIbHBIX KJIETOK.

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

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enkoB. /lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununel.  TuppoduneHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukanus — nunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenne HykinemHOBBIX KUCIOT. HykineoTusl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYHKH, UX (QYHKIIMU B KIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojekyn. Modenuposanue cmpykmypvl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaL UK

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

Huarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOLIE,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuner u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIb», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUII».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuii ©u  apXeid.
OcoOenHocTH cTpoeHUs TreTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckod wmeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). Ilomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronuto3. Dx30muTo3. Kiletounas cTeHka.
CrtpykTypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE U (YHKIUU. B3anMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’isipHBbIiL)
sHJOIUIa3MaTHUeCKUil peTukynyM. CekperopHas (yHkuus annaparta [onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMIACThI ~ BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHne M QyHKIUHM HEMEMOPAHHBIX OPraHOUOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmoi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiit unentp. CTpoeHMe M JABWKEHHME JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



IToptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHUOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENaparbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCMIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

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

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BElIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KucCiIopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kierku: npespamieHue AT®D B  0oOMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIA XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporecce (porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opokenus. [IpoaykTsl OpokeHUsI U MX UCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

buonorunueckoe okucieHHe, UM KIETOYHOE JAbIXaHHEe. Ponb MUTOXOHIpHI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IDHEpreTHUecKuii oOmen», «buocuHTe3 Oemnkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

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



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

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKECHUS M JIBIXAHHS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMIBI TpaHCKpUNIIMK: KOMILJIEMEHTApPHOCT,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
o6uocunTe3a 6enka. Koguposanue aMuHokucioT. Poibs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3aiys TeHoMa y MPOKapuoT U
9YKapHoOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsiys 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTtHbie mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiuz dorvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmunet u  cxembl: «buocuHTe3 Oenka», «[eHeTnueckuii koa», «Bupycs»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knerounsnii nuki, ero mepuoisl u perymsnus. MuaTepdaza u muro3. OcoOeHHOCTH
MpoIecCcoB, mpoTekaromux B uHTepdase. [logroroBka kinetku kK aenenuto. [IpecuHreTnyeckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeiloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JMIIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie xpomMocomsl. [1010BbBIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpOLECCHl. THIIbI
muTo3a. Kaprnokunes u nutokusnes. buonoruueckoe 3HaueHre MUTO3a.

Perymsmuss mMuToTHueckoro unukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemxa» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

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

JlaGoparopHas padora «/3yueHrue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

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

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTeNbHAas, MOKPOBHAS,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckas. OcOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  YeJOBEKAa. THUMBI JKUBOTHBIX TKaHEW: SIUTETUaIbHAs,
COEMHUTENbHAsA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIHMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

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

JBw>xeHue oOpraHu3MoB. JIBM)KEHHE OMHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO raza ¥ MUHEPaJbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opraau3MoB. [[pixanue pacrenuid. [Ipixanue sxuBoTHBIX. Auddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOoeHHS JETKUX TIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeiabHas cucTema denoBeka. MexaHH3M
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

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



KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOKHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonu. Opranbel BblaeneHus. OuibTpanus, cekpenuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHre y MmO3BOHOYHBIX XKMUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHHe MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 UX TPOU3BOAHBIC. 3allUTa OPTaHU3MA
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBI HWMMYHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenu@uueckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib Bp0oX/IEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POoCcToBble BelECTBA U HX
3HAYCHHE.

HepBnasi cucrema u peduiekTopHas peryisuusi y KUBOTHbIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast peryisiusi W SHIAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHNY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBsie cuctembr», «Ctpoenue ctebmnsn», «CTpoeHHe IHMCTOBOM IIACTUHKW», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpraenurenbHas cucremay, «JHIOKpUHHAsA cucTeMay, «CTpoeHue MbIby, «MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema nTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHed, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTpErapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaia M OenkoB moJ JeiictBueM (epMeHTOB, 0OOpyIdOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

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

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Buthe. l'ameroreHe3 y JKUBOTHbIX. [lonoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodrenue. bracmyna, munv
onacmyn. OcoOeHHOCTU IPOOJICHUsT MIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJISLINS).
3aknajKka OpPraHoOB W TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS WHAYKIMSA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI TreHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPE/Ibl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHMBOTHBIX.
bronoruueckoe 3HaueHue MPSIMOrO M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojibl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MoOB. JIBOHMHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryIsiiuyd OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmuuel u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI 0ECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Metlio3», «Xpomocomsl», «l['amerorenes», «CTpoeHHME SHIEKIETKM U CIEPMAaTO30UAa»,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHE MaiCKOTo
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkun», «/[BoiiHOE OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M ABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKI1 pa3BUTHS JATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIeHHE NMPU3HAKOB CXOJCTBA 3apOABILIECH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

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

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC IPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3ZMUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienieHus npu3HakoB. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToI0ornyeckrie 0OCHOBBI AUTMOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

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

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX TeHOB. KoMmmieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTYEeCKUIT KOHTPOJb PA3BUTHS pPACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeiupanuey, «Hemnonnoe gomuHupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

O6opynoBaHue: MOAENb AJSl IEMOHCTPAIlMU 3aKOHOB €IMHOO00pa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopeiictBue reHoruna u cpeapl npu (GopmupoBaHuH (eHOoTHNA. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHslll psn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBaHHBIE MYyTallUH. SIAepHBIE M IUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckne W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl 1 cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HN3MEHUYHBOCTHY,
«KoMmOuHaTUBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbpl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HCCJIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTHYECKUi, ONMM3HEIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
anaymza. HacnencrBennsie 3a00ieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeKa. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapunoBa o LlenTpax mpoucxoxIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COpPTOB pacTeHUM U 1opoAa KUBOTHbIX. CopT, mnopona, WTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneknoHHOM paboThl. MIcKkyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaTbHBIMN.
Otanbl KOMOWHAIMOHHON cenekiuu. Mcnbitanue npousBoautesneil mo motroMctBy. OtOop mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTOMOIIbIO aHATN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuaimoHHBIN U
XUMHUYECKMM MyTareHe3 KaK WMCTOYHMK MYyTalluid Yy KYyJIbTypHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelmuBaHue, Uil ayTopuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGoNIOYULY.

CoxpaHeHHEe U M3YYECHHE T€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX YIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmump! u cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYUBOCTH», «METOIbl CEIEKLIUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «3yueHue cCOPTOB KyJbTYypHBIX PAaCTEHHM M MOPOJ IOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

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

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaulroHHas OWOTEXHOJIOTUA: XJIeOoIeueHue,
HOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoAcTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO NTOJIyYE€HUsl OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PAaCTCHUN MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpUIM3anus W coMaThdeckwii smOpuorenes. lcmompzoBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIHMLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeTOJA TpaHCIUIAHTAUU SIIAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M JSTHYECKHE NpoOJieMbl TI'e€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi AN pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4d NepCoOHaATM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMacHbIe 3a00JIeBaHMs YeIOBeKa U KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u cxembl: «lcrmonb3oBaHME  MUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHoIorns — BaKHeIas Mpou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.



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

Odopmnenue cuateTndeckoit Teopun 3Bosonnu (CTI). HeltTpanbHas Teopus SBOTIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukosn, U. U. [lImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectBust U. Jlapsunay, «Haxoaku Y.
HapBuna», «®opmbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHUJI 3BOJIOLMMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak 3JaeMeHTapHas eAuHULa 3BosolMU. COBpEeMEHHbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIlMM KaK
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
Kom0OunartuBHass u3mMeHUHMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qyacToT ajulesed B momymsauusax. O¢pdekT ocHoBarensd. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunvl u creocmeus. Ilposenenue >¢pghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[Tprcrioco0NeHHOCT OpPraHU3MOB KaK pe3yJIbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOieHnit y opranuzmMoB. Apomopdo3ssl u unuoanganrtauu. [Ipumeps npucrnocodaeHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOIHH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOFOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAayYHBIX METOJIOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MeXaHH3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JeMoHCTpauMu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysSIOHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmWKymme CHIBI  BOJIIOIUN,



«IKOJOTUYECKasT HM3OJISAIMS TIOMYJISIUNA CeBaHCKOW Qopenn», «l'eorpadudueckas W30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaeMBbIC»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonornueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TpPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMUYEeCKoe BMJI000pa3oBaHME BHUJOB cHUHUI, «[lonmmionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu pa3JInYHbIX MPHUCIOCOOJIEHUH, Uydesna NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapun
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHIE U3MEHYUBOCTH y 0CO0€ OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTH.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

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

buoreorpaguueckue Metonsl uszyueHus osBomouuu. CpaBHeHue ¢uiopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETUKTHIL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl W3YUYEHHS SBOJIOIMH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOIEHE3a M IOSBJICHMS 3BOJIOLUOHHBIX HOBIIECTB.
['oMosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHUS (PHIIOT€HETHYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMS TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JIOIAan», «APXEONTEPHKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IMIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

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

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPENCTABIECHUSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['mmore3a MOCTOSIHHOTIO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi HBOJIONMS. AOHOTCHHBI CHHTE3 OPraHMYECKHUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XongelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yekx) m rumoresa «mvupa PHK» VY. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lVckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
['eoxpoHOIOrMYecKas mKajaa: 30Hbl, 3Pbl, IEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHOTBHI.

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

OcHOBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl PACTEHUI.
Beixon pacrenuit Ha cymy. IlosBineHue CHOpPOBBIX pacTEHUM M 3aBOCBAHWE HMH CYILH.
Cemennble pactenus. [IporcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaroumx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NIEpUOAAM: apXxel, IPOTEpO30M, Majaeo30M, ME30301,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. ITpuumHel u cnencrBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLun

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CcaM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mwumtepa, I'. IOpu», «3Tansl HeopraHn4eCcKon
sBoOLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYeCKOW SBOJIOIUMY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucreMa J>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit», «PuHHOMUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 00ceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PBIOBI», «3¢6MHOBOIHEICY, «IIpecmpikaromuecs», «lITULBY,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoll apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOil 3pe», «Pa3BuTue XU3HM B KallHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIENOB, KOJUJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpEH, KOJUIEKLIMH OKaMEHEJIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTopnass pabora «lI3yueHue u oOInucaHHME HCKOIAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOEHHOCTEH CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3pnenbl u 3anaun anTponosioruv. MeToasl aHTPONOJIOT UK.

CraHOBIIEHHE MPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33peHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHYECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpuosoruyecKkue, (HU3HO0IOro-0MOXUMHYECKHe, IMoBeAeHueckne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxymme  cuibl  (QakTopbl)  aHTpOIOreHe3a:  OHOJOrMYecKHe,  COLMAaJbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu iroAci. YenoBek yMenblid, NEepBble U3TOTOBIEHUS Opynui Tpyaa. Yemosek
NPSIMOXOJIAIINI Y TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najgeoreHOMHUKa.

DBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranuonssiit iporiecc U nonumopdusm. [lonynasuuoHHbIe BOJIHBL, Apeiid T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
INyTH paccelieHusT 4YeloBeka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4eraoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciurinHapaple MeTobl B (pu3uWdecKkol  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISLUN.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yelloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsi: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAsl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIME CHWJIBI aHTPOIOrEHE3a», «JBOIIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensiii», «Henoek npaMoxoaauminy, «JleHUCOBCKUI YeTI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHallbHOM KyJbTYphl IIPEIKOB
YenoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elloBEeKa M 4Yepena IIMMIAaH3€, MOJENb KUCTH YellOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3yueHne o0OCOOEHHOCTEM CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OpPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKojoruud B Tpymax A. ['ymOonpara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTUMHU HayKaMH.

Mertonbl skosoruu. [loneBbie HaOMOEHUS. DKCIIEPUMEHTBl B 3KOJIOTUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uyelnoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmune!l u cxembl: «Paznensl skojgorun», «Metoasl 3KoJoruny», «CxeMa MOHUTOpPUHTA
OKPYKaIOIIEH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTopoB:  abuoTHyecKkue, OWOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdornueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

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

Temmeparypa Kak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
ITolikntoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BraxuocTs kak 3konorudeckui ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsl, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KUBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJACHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3aUMOACHCTBUS  (TONMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl ¥ cxeMbl: «IKonoruueckue QaxTopbl», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeiapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOiHoro necay», «llemu murtanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Koukypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTeHHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IMYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHMH, OTHOCSIIMXCS K Trurpodpuram,
Kcepoduram, Me3o(puTaM, KOMHATHBIE PACTEHUsS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
oOWTAIONMX B Pa3HbIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaarOIIUX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHnasi pa6ora «BbIsBIeHIE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETA.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKHN momyisiuuu. [lomynsanusa kak Ouonoruyeckas cucTeMa.
Pons HeomHopomHocTH cpeapl, pusznueckux OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(GhopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysaiuii. OCHOBHBIE TOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs W IOJOBas CTPYKTYypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Dkojoruyeckas CTpykTypa mnomynauud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisinusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonynsiuud. Kpussle poctra uyucinenHoctu mnonyisuuu. Kpusbslie BbDKUBaHMs. Perymsmus



YUCIIEHHOCTU TMOMYNSLMHA: poiib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHOJIornueckue MHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTePUCTUKU Monmyasuun», «IIpoctpancTBenHas
CTPYKTypa nonyiasauun», «Bo3pacTHble mnupamMuibsl nOOmyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skomornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PACCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KOcucTeMBl. broMacca n npoayKiusa. DKOJIOTHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble M BTOPUYHBIE CYKLECCHM U UX
OpUYMHBL.  AHTPOIIOTE€HHbIE BO3JEHCTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buosornueckoe u  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUNM  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMHU. YCTOWYMBOCTb OPIraHMU3MOB, TMONYJISIUNA W DKOCHUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUMH.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL 3KOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jeca», «DyHKUMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBienue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUM HACEKOMBIX, Yydejla INTHUI[ 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 OMOTeoleHo3 (B ayOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHas o6ojgo4Yka 3eMid, e CYHNIECTBYET MJIHM CYIIECTBOBAJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs 6uochepsl. OcodeHHocT O6uocheprl kak riaodanbHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelectB u
OMoreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

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

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», <«IlycThIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl ¥ 300JI0TUYECKUE
MapKH.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHEHHE Ouosorudeckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opboOLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocdeps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYAIOIIMMUCA  POCCHUMCKOW  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
Ouojoru4eckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH )KU3HEHHBIE T1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XXEHMsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTypHOMY  HACJIE€QUI0O U  TpaJulUsM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEATU3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)XCHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHbIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO TIO3MLHMIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Yy4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON IPXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K NPHUPOJHOMY HACIEAUI0 M MNaMSATHUKAM MPUPOJIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE W pPa3BUTHE
OHMOJ0TUY, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

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

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBHOIO0 0JIArONOJIY M

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeKXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TIOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3audHbIM cepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIbITAa IIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpYKAoLel cpeibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX IPo0sIeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMSI B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLICH NPUPOIHOM cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJbTYpbl, ONbITa
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON IpPaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaroIleM
MHUpe KaK O €IUHCTBE NpUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsI TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00ECHIeUEHU
HOBOT'O YPOBHS pa3BUTHsI MEIAMILMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PAllMOHATbHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMW B LIEJSIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIMOHAJIHLHOU
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil pu N3y4yeHUr OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATENbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTo mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienuUKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHKE, HAONIOICHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCICUNBAIOIIHE
dbopMupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYaIOUTUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHBEPCAJIbHbIC y4eOHBbIC JCHCTBUS B II03HABATCIBHOW H
COLMAJIbHOM MTPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC ydeOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIIbHBIC YUeOHbIC JICHCTBHS, pETYJSTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENILHO (DOPMYITMpPOBaTh M aKTyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKY, YCTAHABIIMBAT CBS3H C JIPYTHUMH MTOHSATHSIMH ),

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIESATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEIISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE NP PEIICHUH KU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
rUnoTe3y €€ pelieHusl, HaxOIuUTh apryMEHTHl MJs JO0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampOChl M TNPUMEHATh pPa3IMYHBIE METO/AbI NpPH IOMCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3IUUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3HUECKHe M MaTeMaTU4YecKHe 3HaKH M CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIbHO BBINIOJHEHUS TMIpe/ylaraeMoil 3aJayd, YYMTHIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOH(QIUKTHI U
BECTHU I1E€PETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUS, NOHHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bOopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCHOJb30BAHUEM S3bIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3auUMOAEHCTBUSI IPU PEHICHUH Y4eOHOU 3a/1auH;

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

NPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA 110 €€ NOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PaCIpPENEsATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

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

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEM C TMO3UIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh HMHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS [JIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOWICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MMO3HABATEIBHYIO JACSITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH POPMHUPOBAHUIO U TIPOSBICHUIO TUPOKOM IPYAUILIUU B Pa3HBIX 00JaCTsIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€UCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHHUS [0 UX CHIXKEHUIO;

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

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

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

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOro YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS coiepxaHus ydueOHoro mpeamera «buomorus» Ha
yrayOIEHHOM YPOBHE OPUEHTUPOBAHKI Ha o0ecriedueHre MpoGmiIbHOT0 00y4IeHUS 00yUJaroIIXCsl
Oouonornu. OHM BKIIOYAIOT: creUu(pUYecKue s OHONOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
JESTENIbHOCTH O TMOJYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHIO B Pa3JIMYHBIX YUEOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusx. [IpeagmeTHble pe3ynbTaTsl NpeICTaBlICHbI 10 TOAaM
U3Y4EHHUS.

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

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny podieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBONOJAraroliue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
CaMOpEeTryJIsILMsL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckre Teopuu (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIeNJIeHHs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKHUX pSAJOB B HaciencTBeHHOW u3MeHuuBoctu H. M. Basuiosa), npuHIUNBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAY4YHOT'O MO3HAHUs, UCIOJIb3YEMBbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KHUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeTorenesa, aMOpuoreHe3a, NoCTIMOPUOHAILHOTO Pa3BUTHUS, PA3MHOKECHUS,
MHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKIY OPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX W 4YElIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
UKIOB OPraHM3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (EHOTUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBIISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL,

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a/]a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKHE PaOOTHI, COONIONATh MpaBWiIa TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIyY€HHBIE PE3YNIbTATHI U JAeNIaTh BBIBOJIBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTu
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON 1EATEIbHOCTH B
obnactu OMONIOTHU, METUITUHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBa, MUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEr0 NPOPEeCCHOHATBHOIO U BBICILIET0 00pa30BaHuUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHUH AKOJIOTHUUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OoOIMIECTBY, YEIOBEKY, O BKJIaJI€ POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIeTh CHCTEMON OMOIOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBONOJAraloMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomronuu), ydenus (A. H. CeepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomtoniuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojactsa K. M. baspa), npaBuna (Mmunumyma lO. Jlubuxa,
9KOJIOTUUYECKOW MUPaMHUIBI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHS M OLIEHKHM AHTPOIOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOTr0 U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYIIMX CHJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUs
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYILIUMHU
CHJIaMH aHTPOIOIreHE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0OKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHHUsS, €IMHCTBA YEIOBEYECKHUX pac, HeOOXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OUOJIOTMYECKUE 3a7aud, BBIIBISATb NPUUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlECCaMM U SIBICHUSMM, JelaTb BBIBOJBI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOI0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HX SKCIEPUMEHTAIbHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX Hay4HbIX OOIIECTB, M MYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUHM O IPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MpEeAOTBpAIlEHUs TI100aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oynymieil nmpodeccuoHalbHOM AeITeNbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBlICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kontpoabnbie  IlpakTuueckue
NMPOrpaMmblI o0pa3oBaTejbHbIE PeCypPChl
porp Beero padoTbI padoThbI P pecyp
https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 1
https://resh.edu.ru/subject/5/10/
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE 2
https://resh.edu.ru/subject/5/10
3 buonorus kinetku 2 0.5 i e
https://resh.edu.ru/subject/5/10/
4 XuUMHYEcKasi OpraHu3aIus KJICTKA 10 1
https://resh.edu.ru/subject/5/10
3) Crpoenrnie u GyHKIUU KICTKU 8 2 i e
6 OOMeH BellecTB U MpeBpallieHne S3HEPrun 9 1 https://resh.edu.ru/subject/5/10/
B KJIETKE
v Hacnencreennas ungopmanus u 9 05 https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KJIETKe '
. https://resh.edu.ru/subject/5/10/
8 JKU3HEeHHBIN UK KIETKU 6 1
https: h.edu. bject/5/10
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 Al S S
https://resh.edu.ru/subject/5/10/
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 2 05 https://resh.edu.ru/subject/5/10/
U3MEHYUBOCTH OpPTraHU3MOB '
https://resh.edu.ru/subject/5/10/
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

14 I'eneTnka yenoseka 3 0.5
15 Ceexins opranusMoB 4 1 https://resh.edu.ru/subject/5/10/
16 buorexHonorusa u cuHTeTHYECKAS 4 https://resh.edu.ru/subject/5/10/
ouosorus
https://resh.edu.ru/subject/5/10/
17 PesepsHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOI'PAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

KosmmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HU(pPOBHIE)
Ne o/m HpOrpAMMbI Beero Kontposbusbie IIpakTuueckue 06pa3oBaTebHbIE pecypebl
padoThI padoThI
1 3apoKICHUE U Pa3BUTHUE IBOJIOIMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MIPEJICTABICHHUI B OMOJIOTUHU
https://resh.edu.ru/subject/5/11
2 MukposBontonus U €€ pe3ysbTaThl 14 2 = Lt
.. https://resh.edu.ru/subject/5/11/
3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HHA HA 15 15 https://resh.edu.ru/subject/5/11/
3emuiie '
5 [IpoucxoxaeHue yenoBeka — 10 1 https://resh.edu.ru/subject/5/11/
AHTPOIIOTCHE3
OKoJorus — Hayka o https://resh.edu.ru/subject/5/11/
6 B3aUMOOTHOIIIEHUSAX OPTaHU3MOB U 3 05
HaJJOPTaHU3MEHHBIX CUCTEM C '
OKpY>Karollen cpeion
https: h.edu. bject/5/11
7 OpranusMmel U cpesia OOUTaHUs 9 15 poifresh.scu sl s b L
N https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUJOB U OIS 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUYECKUE 12 05 https://resh.edu.ru/subject/5/11/
CUCTEMBI :
https://resh.edu.ru/subject/5/11
10 buocdepa — riobabHas SKOCUCTEMA 6 pei [subject/5/11/
https://resh.edu.ru/subject/5/11/
11 UYenoBek U OKpyrKarolas cpeja 6
https://resh.edu.ru/subject/5/11/
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 102 0 75

I[TPOITPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMITJICKCHAsI
HayKa M KakK 4aCTb
COBPEMEHHOTO O0IIECTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yYeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

YpoBHEBas opraHn3anus
KHBBIX CUCTEM

Hcropust OTKpBITUA U U3YUEHUS
kietku. Kinerounas teopust

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

Metoasl MOJIEKYIIIPHON 1
KJICTOYHO} OMOJIOTHH.
ITpakTryeckas pabora
«M3ydyeHne METO0B
KJICTOYHOH OMojIoruu
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
uentpudyruponanue, [1LP)»

XUMHUYECKUN COCTaB KJIETKHU

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

MuHepanbHbIE BEIIECTBA

https://resh.edu.ru/subject/5/10/




KJIETKH, UX OMOJIOTHYeCKas
poJib

Opranunueckue BeliecTBa
KIJIETKA — OCJIKH.
Jlaboparopnas pabota
«Ob6Hapyx)eHHne 6eJIKOB ¢
MTOMOIIIBI0 KAYeCTBEHHBIX
peaxkuii»

0.5

https://resh.edu.ru/subject/5/10/

10

11

CoiicTBa, KIacCupUKAINI U
GyHKIIIN OEITKOB
Oprannyeckue BelecTBa
KJIETKU — YTJICBOIBI

OpraHI/IquKI/IC BCIICCTBA
KIICTKH — JIMIINbI

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

12

Hykneunoseie kucnorsl. JJTHK
u PHK. JIaGoparopnas padota
«HMccnenoBanne HyKJIEUMHOBBIX

KHCJOT, BBIACIICHHBIX U3 KJICTOK

Pa3JIMIHBIX OPTraHU3MOB»

0.5

https://resh.edu.ru/subject/5/10/

13

Crpoenue u pynkiuu ATO.

Apyrue
nykieosuarpudocharsr (HTD)

https://resh.edu.ru/subject/5/10/

14

15

CexsenunpoBanue JJHK.
MeTobl TEHOMHKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKHU

Meroas! CTpYKTYpHOI
Ouosiorun

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/




16

THUIIBI KJIETOK.
[Ipokapuornyeckas KjieTka

https://resh.edu.ru/subject/5/10/

17

CrpoeHnue 3yKapuoTUYeCKOn
knetku. [Ipaktuyeckas padora
«M3y4yeHne CBOMCTB KIETOYHON
MEMOpaHBI»

0.5

https://resh.edu.ru/subject/5/10/

18

19

20

21

22

23

[ToBepxHOCTHBIN anmapaT
KJIETKHU

OnxHOMEMOpaHHBIE OPTaHOWIbI
kieTku. [IpakTudeckas padora
«3yueHne IBUKEHUS
LUTOIIa3MBI B PACTHTEIIBHBIX
KJICTKaX)»

ITomyaBTOHOMHBIE OpPraHOUAbI
KJIETKH: MUTOXOHJPUH,
riactubl. JlaboparopHas
pabota «/ccrnenoBanue
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PaCTUTENBHBIX KIETKaX»

HememOpaHHbIe OpraHON/IbI
KJIETKH

CrpoeHue u pyHKIMHU Sapa

CpaBHuTenbHas
XapaKTepUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabora «3ydenue ctpoeHus
KIIETOK Pa3JTUIHBIX
OpPTaHU3MOBY

0.5

0.5

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/




24

25

ACCUMMIISIIIS U JUCCUMIIISAIIUS
— JIB€ CTOPOHBI METa00IU3MA.
Tunsl oOMeHa BelecTs.
JlaGopaTopHas pabora
«3yueHne KaTaIuTUYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
pUMEpe aMHJIA3bl WIH
Kartasas3bl)»

depMeHTaTHBHBIN XapaKkTep
peakuuii KIeTOYHOTO
MeTtabonusma. Jlaboparopnas
pabora «M3yuenune
(hepMEHTaTHBHOTO
pacuieryieHus ePOKCHIa
BOJIOPOZIA B PaCTUTEIIbHBIX U
’KMBOTHBIX KJIETKAX»

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

26

27

28

29

30

benku-akTuBaTopbl U OeNKu-
MHTHOUTOPBI

ABTOTpOGHBIN THIT OOMEHA
BEILECTB

dorocuntes

XemocunTes. JlabopatopHas
pabota «CpaBHEHHE TIPOIIECCOB
(bOTOCHHTE3a I XeMOCHHTE3a»

AHa’po0OHBIE OPTaHU3MBI.
Bunsr 6poxenus.
JlaGopatopHnas pabora
«CpaBHEHHE IPOLIECCOB

0.5

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/




OpOKEHUS U JIBIXAHUSDY

31

32

33

AspoOHBIE OpraHU3MbI. DTaIlbl
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpaHHOTO
rpajaueHTa nporoHoB. Cunres
AT®: pabota mpoTOHHOK
AT®-cunTazsl

Peaknun MaTpu4HOro cuHTE3a

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

34

35

Tpanckpuniys — MaTpUYHbIN
cunte3 PHK

TpaHcnsuus U €€ 3Tarbl

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

36

37

38

KonupoBanue aMuHOKHCIIOT.
Poins pubocom B OuocuHTE3E
Oenka

Opranuzanus reaoma y
MIPOKAPHOT U FYKAPUOT
MonekynsapHble MEXaHU3MBbI
AKCIPECCUU TEHOB Y 3YKapUOT

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

39

Bupycesl — BHeEKkIIeTOUHBIE
(hOpMBI KUZHH U O0JIUTaTHBIE
napasutsl. [IpakTnyeckas
paborta «Co3nanne MoeIn
BHUpYyCa»

0.5

https://resh.edu.ru/subject/5/10/

40

Bupycusie 3a6oneBanust
YeJIOBEKa, )KUBOTHBIX,
pacTeHui

https://resh.edu.ru/subject/5/10/




HanorexHoioruu B OMOJIOTHH U

https://resh.edu.ru/subject/5/10/

41
MeIULIMHE
42 YK U3HEHHBLH LK KIETKH https://resh.edu.ru/subject/5/10/
43 Marpuansii cuntes JTHK https://resh.edu.ru/subject/5/10/
Xpomocomsl. JITabopartopHas https://resh.edu.ru/subject/5/10/
44 pabota «3ydeHre XpoMocoM 0.5
Ha TOTOBBIX MHKPOTIPEIIapaTax
45 TlelIeH e KIETKH — MHTO3 https://resh.edu.ru/subject/5/10/
Tunsl kietok. Kapuokunes u https://resh.edu.ru/subject/5/10/
uutokunes. JlaboparopHas
46 pabora «Habmoienne MuTO3a B 05
KJIETKaX KOHYMKA KOPEIIKa '
myka (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsiuus ;Ku3HEHHOTO LIMKJIIA https://resh.edu.ru/subject/5/10/
KJIETOK
https://resh.edu.ru/subject/5/11/
48 Opranusm Kak eUHOE 11e7I0€
Tranu pacteHi. https://resh.edu.ru/subject/5/11/
49 JlaGopatopHnas pabora 0.5
«M3ydyeHne TKaHEeN paCTEHUI»
T . .
KaHHMKUBOTHBIX 1 HeI0Beka https://resh.edu.ru/subject/5/11/
50 JlaGopatopHnas pabora 0.5
«3yueHne TKaHeN KUBOTHBIX»
51 Opranbl. CHCTEMBI OPTaHOB. 05 https://resh.edu.ru/subject/5/11/

JlabopartopHnast pabota



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

«M3y4yeHne OpraHos
LBETKOBOT'O PACTEHUS»

https://resh.edu.ru/subject/5/11/

52 Omnopa Tena opraHu3MoB
https://resh.edu.ru/subject/5/11/
53 JIBI>KEHHE OPTaHU3MOB
https://resh.edu.ru/subject/5/11/
54 IIntanue opraHu3MoB
I1
HTAHUC [TOSBOHOUHRIX https://resh.edu.ru/subject/5/11/
55 *UBOTHBIX. [IneBapuTenbHas
CHCTEMA YEJIOBEKA
https://resh.edu.ru/subject/5/11/
56 JlpIxaHue OpraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX https://resh.edu.ru/subject/5/11/
JKUBOTHBIX U YEJIOBEKA
58 TpaHcopT BelecTB y https://resh.edu.ru/subject/5/11/
OpPraHUu3MOB
Kposenocnas cuctema https://resh.edu.ru/subject/5/11/
59 MO3BOHOYHEBIX KUBOTHBIX U
yeaoBeKa
https://resh.edu.ru/subject/5/11/
60 Beinenenue y opraHuzmMoB
https://resh.edu.ru/subject/5/11/
61 3amuTa y OpraHu3MoB
https://resh.edu.ru/subject/5/11/
62 NMMyHHAs crcTeMa YeioBeKa
63 PaznpaxuMocTb U perymnsuus y https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

OpraHu3MoOB

64

I'ymopanbHas peryssauus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

https://resh.edu.ru/subject/5/11/

65

®opMbI pa3MHOKEHUS
OpraHU3MOB

https://resh.edu.ru/subject/5/11/

66

ITomoBoe Pa3MHOXKCHUEC

https://resh.edu.ru/subject/5/11/

67

Meiios

https://resh.edu.ru/subject/5/11/

68

I'amerorenes. O0pazoBaHue u
PAa3BUTHC IMOJIOBBIX KJIETOK.
Jlaboparopnas pabora
«M3ydeHue cTpoeHHS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIpernaparax»

0.5

https://resh.edu.ru/subject/5/11/

69

NuauBuyanbHOE pa3BUTHE
OpPraHu3MOB — OHTOT'€HE3

https://resh.edu.ru/subject/5/11/

70

3akJagKa OpraHoOB U TKaHEW U3
3ap0)IBIHIeBBIX JINCTKOB

https://resh.edu.ru/subject/5/11/

71

Poct u pa3zButHe KUBOTHBIX.
JlabopartopHnast pabota
«BpIsiBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX KHUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/11/

72

Pa3smHOXeHMe u pa3BuTHE
pactenuii. JlabopatopHas
pabota «CTpoeHHE OPTaHOB

0.5

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

Pa3MHOKEHHUSI BBICITUX
pacTeHui»

73

74

75

Ucrtopus cranoBiIEHUS U
Pa3BUTHUS TCHETHKU KaK HAyKU

OCHOBHBIE OHSATHSI 1 CHMBOJIBI
reHeTuku. JlaboparopHas
pabota «Jlpo3oduna kak
00BEKT T€HETHYECKUX
HCCIICIOBAHMIN

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MounorubpumaHoe
ckpenuBanue. [Ipakrnueckas
pabota "U3ydeHune pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30duibr"

0.5

0.5

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

76

77

78

79

[MuTonornyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKpEIIMBaHUS

AHanuzupyrouee
ckpemuBanue. Heronnoe
AOMUHHPOBAHUEC

JluruGpuiHoe CKpeIBaHue.
[TpakTuueckas pabota
«3yueHne pe3ynbpTaToB
JTUTHOPUTHOTO CKPEIINBAHUS Y
TPO30(UITBI»

]_II/ITOJ'IOFI/IHCCKI/IC OCHOBBI

0.5

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

JTUTHOPUTHOTO CKPEITUBAHUS

80

CuemieHHOE HaclIe0OBaHUE
MIPU3HAKOB

https://resh.edu.ru/subject/5/11/

81

XpOMOCOMHas TEOPHUsI
HACJIEICTBEHHOCTH

https://resh.edu.ru/subject/5/11/

82

83

I'enetuka noina

T'enoTun kak nemxoctHas
cucreMa

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

84

I'eneT4ecKkuii KOHTPOJIb
pa3BUTHUS PACTEHU, )KUBOTHBIX
U 4€JI0BEKa

https://resh.edu.ru/subject/5/11/

85

86

87

N3MeHYMBOCTh IPU3HAKOB.
Bunn n3sMeHUnBOCTH

MonuduxarnronHas
N3MEHYUBOCTD

Bapuaunonsslii psg u
BapUallMOHHAs KpUBasl.
JlaGopatopHnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEM
MoANGUKAITHOHHON
n3MeHunBoCTH. [locTpoenue
BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

0.5

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

88

T'enoTunmnueckas
N3MEHYUBOCTE.

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

KoMOunatuBHast N3MEHYHUBOCTD

89

90

91

92

MyTanuoHHast U3MEHYUBOCTb.
[TpakTyeckas pabora
«MyTtaun y 1po3o¢uiisl (Ha
TOTOBBIX MUKpPOIpEnapaTax)»
3aKOHOMEPHOCTH
MYTaIMOHHOTO IIpoIiecca.
OnuUreHeTHKa U JMUTCHOMHUKA

I'eneTuka yemoBeka.
[IpakTrueckas pabota
«CocraBiieHne 1 aHaJIn3
POIOCIOBHOM»

MeTtoasl MEIUIIMHCKOMN
T€HETUKU

0.5

0.5

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

https://resh.edu.

ru/subject/5/11/

93

3HayeHne MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN U
JIEUEHUH T€HETHYECKHX
3a001€BaHNH YeI0BEKA

https://resh.edu.

ru/subject/5/11/

94

OCHOBHBIE TTOHSTHUSA CCJICKIINU.
JlaboparopHnast pabota
«M3ydenue copToB
KYJIBTYpPHBIX PacT€HHUH U OPOA
JOMAIIHUX KUBOTHBIX)»

0.5

https://resh.edu.

ru/subject/5/11/

95

MeToabl ceNeKIUOHHOMN
pabortsl. JlaboparopHas padoTa
«3yueHne MeTo10B CENEKIINU
pacTeHui

0.5

https://resh.edu.

ru/subject/5/11/

96

JocTrmkeHus ceeKuu

https://resh.edu.

ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

pacTeHUH U KUBOTHBIX.
[IpakTrueckas pabota
«IIpuBHUBKa pacTeHU»

97

CoxpaHeHnue, n3y4eHue u
UCTIOJIb30BAHUE TEHETUYECKUX

pecypcoB

https://resh.edu.ru/subject/5/11/

98

buorexHonorus xak Hayka u
OTpacib MPOU3BOCTBA.
[IpakTnueckas padbora
«M3yduenue 00bEKTOB
OMOTEXHOIOTHUN

0.5

https://resh.edu.ru/subject/5/11/

99

100

101

OcHOBHbIE HaNpPaBICHUS
CHUHTETHYECKON OMOIOrHUH

XpOMOCOMHaH U I'CHHas
HHXXCHCPUA

MeaunuHcKue OMOTEXHOJIOT U

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

102

Pezepsubiii ypok. [IoBTOpEHue,
000011IeHHE, CHCTEMATH3AIIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

135



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
https://m.edsoo.ru/863e6122
1 OBommonnonHas teopus Y. Jlapsuna 1
https://m.edsoo.ru/863e6122
5 JIBrKyI1IME CUITBI 3BOJIIOLIMN BUIOB 1
o Y. Jlapsuny
Eopb6a 3a CyIIIeCTBOBaHI/Ie, httpS://m.edSOO.rU/86396122
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
otbop
https://m.edsoo.ru/863e6122
4 DPopMUPOBAHUE CUHTETUUECKON 1
TEOPHH 3BOJIOLINU
https://m.edsoo.ru/863e6122
5 DTarbl HBOTIOIIMOHHOTO Tpolecca: 1
MHUKPOIBOJIIONHUS U MaKPOIBOTIOIUS
A Tomysrus — sneMenTapHas . https://m.edsoo.ru/863e6122
€IMHULIA YBOJIIOIIUU
3aK0H TeHETHYECKOTO PAaBHOBECHS https://m.edsoo.ru/863e6122
7 JLx. Xapnu, B. BaiinGepra. 1 05
JlaboparopHas paboTa «BbisiBIeHHE '
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

BUIA»

OnemeHTapHbIe (HaKTOPHI IBOIIOLUN

Dddekt ocHoBares. Ihdekt
OYTBUIOYHOTO TOPJIBIIIKA

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

10

11

12

Murpanuu. M3omsmun nomysiui:
reorpagpuydeckas, Onosoruyeckas

EctectBenHsbIit 0TO0p —
HANPAaBIAIOMUN (HAKTOP IBOIIOLUU

[TonoBoii oT60p

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

13

[IpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yaBTaT MUKPOIBOIFOIIHH.
JlaGopaTtopHast pabora «3yuenue
apoMop$h030B U UANOATANITAUN Y
pacTeHUi U )KMBOTHBIX)

0.5

https://m.edsoo.ru/863e6122

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: Mop(doiornieckue,
du3nonornuecKue, OMOXUMHUIECKHE,
noBeneHueckue. JlaboparopHas
pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1EI1eCO00Pa3HOCTh)»

0.5

https://m.edsoo.ru/863e6122

15

Bun, ero kputepuu u CTpykTypa.
JlaGopaTtopHnast pabora «CpaBHEeHHE

0.5

https://m.edsoo.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

BUJIOB 110 MOP(OJIOTHYECKOMY

KPUTEPUIO»
https://m.edsoo.ru/863e6122
16 Crpykrypa BUaa
. BH1006pa30BaHHE KAK PE3YIHTAT https://m.edsoo.ru/863e6122
MUKPO3BOIIOIUU
8 CBS136 MHKPO3BOJTIOTIHH H https://m.edsoo.ru/863e6122
AMUJEMHUOJIOTHHI
MakposBomtonus.
19 [TaneoHTOMIOTHIECKUE METOIBI
W3Y4YEHUS HBOJTIOIIUN
20 buoreorpaduueckue MeTob
M3Y4YEHUS HBOJIIOLIUN
OMOpPHOIOTrMYECKHE U CPABHUTEIBHO- https://m.edsoo.ru/863e6122
21 MOP(OJIOTHUECKUE METOIBI U3YUCHUS
SBOJIIOLIMU
MonekyIapHO-TEHETUYECKHUE, https://m.edsoo.ru/863e6122
22 OMOXMMHYECKHE U MAaTEMaTHYECKHE
METO/Ibl U3YUYEHUS IBOJTIOIIUN
https://m.edsoo.ru/863e6122
23 O0111e 3aKOHOMEPHOCTH YBOJIOIIUH
y ANANTHBHAS PAHAIIHS, https://m.edsoo.ru/863e6122
HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUU
o5 Hayunble runore3pl NpouCX0KACHUS https://m.edsoo.ru/863e6122

JKU3HU HA 3emiie



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

JloHayuHble IpeICTaBIECHUS O

https://m.edsoo.ru/863e6122

26

3apOXKACHUU KU3HU
97 OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

SBOJIIOIINH
28 ['unoTe3sl 3apoKaeHUS )KU3HU

Hctopus 3emint 1 MeTOAbI €€ https://m.edsoo.ru/863e6122
29 usydenus. JlaboparopHas padora 05

«3y4eHne u Onrucanne UCKOMaeMbIX '

OCTaTKOB JPEBHUX OPTaHU3MOBY
30 HavanbHble sTansl opraHu4ecKon https://m.eds00.ru/863e6122

IBOJTIOINH

https://m.edsoo.ru/863e6122

31 DBOITIONNS DYKAPUOT

OCHOBHBIE 2TaIbl YBOJTIOIUN https://m.edsoo.ru/863e6122
39 pactutensHOro Mupa. [IpakTudeckas 05

pabora «3yuenue ocodOeHHOCTEH '

CTPOCHHUSI pPACTEHUM PA3HBIX OTIEIOBY
2 OCHOBHEIE 3TallEl 3BO/TIOLHH https://m.edsoo.ru/863e6122

JKHBOTHOTO MHUpa

OBotonus KUBOTHBIX. [IpakTnueckas https://m.edsoo.ru/863e6122
34 pabota «3yduenue ocooeHHOCTEN 0.5

CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
15 Pa3BuTHe M3HN Ha 3eMIIe 110 3paM U hitps://m.eds00.ru/863e6122

nepuoiaM



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

MaccoBble BBIMUPAHUS —

https://m.edsoo.ru/863e6122

36
9KOJIOTMYECKHE KPU3UCHI MPOIILTIOrO
37 CoBpeMeHHbIN IKOJIOTUYECKUM
KPHU3HC, €ro 0COOCHHOCTH
. CoBpeMeHHas CHCTEMa https://m.edsoo.ru/863e6122
OpPraHUYECKOTO MPOIILJIOTO
0 https://m.edsoo.ru/863e6122
39 CHOBHBIC CHCTEMAaTUICCKUE TPYIIIIBI
OpPTaHU3MOB
https://m.edsoo.ru/863e6122
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe
P o https://m.edsoo.ru/863e6122
41 a3BHUTHE MPEJICTABICHU O
MIPOUCXOXKICHUN YeTTOBEKa
MecTo yenoBeka B CUCTEME https://m.edsoo.ru/863e6122
oprarmdeckoro mupa. JlaboparopHas
42 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOCHHUS CKeJeTa YelOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
https://m.edsoo.ru/863e6122
43 JIBuKy1iye cuibl aHTPOIIOreHe3a
CooTHoIIeHre OMOTOTUYECKUX U https://m.edsoo.ru/863e6122
44 COLMAIBHBIX (PaKTOPOB B
AHTPOTIOTEHE3e
https://m.edsoo.ru/863e6122
45 OcCHOBHBIE CTaJIUW AaHTPOTIOTCHE3a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

46

IlaseoreHeTnka 1 mmajeoreHoMuKa

47

48

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

UYenoseyeckue pacsl. [IpakTuueckas
pabota «3ydueHne sK0JIOrHYeCKuxX
aZanTalnui 4eIoBeKa»

0.5

https://m.edsoo.ru/863e6122

49

MG)KI[I/ICI_[I/IHJII/IHapHBIe METOABbI
AHTPOIIOJIOTHH

https://m.edsoo.ru/863e6122

50

51

3apoxaCHUE U PA3BUTHE IKOJIOTHU

Mertoas! skonoruu. JlabopaTopHas
pabota «3yueHue MeTo10B
3KOJIOTUYECKUX UCCIEAOBAaHUIN»

0.5

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

52

3HayeHne dKOJOTHYECKUX 3HAHUN IS
YeJI0BeKa

https://m.edsoo.ru/863e6122

53

54

55

DKkonorudeckue GpakTopsl

AbuoTtnueckue paxkropsl. CBeT Kak
9KOJIOTUYECKUHN (PaKTop.
JlaGoparopHas pabota «BrisgBieHue
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSTHUIO CBETA»

AbuoTtnueckue GpaxkTopsl.
Temneparypa Kak 3K0JIOrM4ECKUI
daxTop. JIaboparopHas paboTa
«BpIgBIIEHUE TPUCTIOCOOICHU
OPTraHWU3MOB K BIIUSTHUIO

0.5

0.5

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

TEMIEPATYPBI»

AobuoTtndeckue (hakTopsl. BiaxkHOCTh
KaK 3KOJIOTHYECKUH (axTop.

https://m.edsoo.ru/863e6122

56 JlaboparopHas paboTa 0.5
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS
https://m.edsoo.ru/863e6122
S7 Cpenpbl oOuTaHusl OPraHu3MOB
https://m.edsoo.ru/863e6122
58 buonornueckue puTMbl
https://m.edsoo.ru/863e6122
59 Kuznennsie popMbI OpraHU3MOB
https://m.edsoo.ru/863e6122
60 buoTtnueckue akropsl
3HaueHne OMOTHUECKUX https://m.edsoo.ru/863e6122
61 B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUS
OpPTaHU3MOB B cpefie 0OUTaHUS
62 DKOJIOTUYECKHE XapaKTEPUCTUKU https://m.eds00.ru/863e6122
TOITYJISIITAH
OCHOBHBIE TIOKA3aTENU MOMYJISIUN: https://m.edsoo.ru/863e6122
63 YHCIIEHHOCTD, TUIOTHOCTh, BO3paCcTHAs
Y TI0JIOBAsI CTPYKTYpa
OCHOBHBbIE TIOKA3aTENU MOMYJISIUN: https://m.edsoo.ru/863e6122
64 POXKIAEMOCTh, PUPOCT, TEMIT POCTA,

CMCPTHOCTH, MUT'pAlIlN



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

Okojorudeckas CTpyKTypa

https://m.edsoo.ru/863e6122

65

MONYJISILUN
66 JIHHAMUKA TTOTYJISIHI H 68 https://m.edsoo.ru/863e6122

perynsuus

K https://m.edsoo.ru/863e6122
67 pUBBIE pOCTA YUCIECHHOCTH

nonysiuuu. KpuBble BBKUBAHUS

DKOJIOTHYECKAsT HUIIIA BAA. https://m.edsoo.ru/863e6122
68 JlaGopaTtopHnast pabota 05

«[IpucnocobneHusi ceMsiH pacTeHHI K '

pacceeHuIo»

https://m.edsoo.ru/863e6122

69 Bun xak cucrema nomynsnui

3 https://m.edsoo.ru/863e6122
70 AKOHOMEPHOCTH TMOBEJICHUS U

MUTPALI )KUBOTHBIX
o CO0BIIECTRBO OPraHI3MOB — https://m.edsoo.ru/863e6122

OHMOILIEHO3

https://m.edsoo.ru/863e6122

72 DKOCHUCTEMA KaK OTKPBITasi CHCTEMA

K https://m.edsoo.ru/863e6122
73 PYroOBOPOT BELIECTB U MOTOK

OHCPIrur B 3KOCUCTEME

74

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

https://m.edsoo.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6122

75

DKOJIOTHYECKUE TUPaMUIb

https://m.edsoo.ru/863e6122

76

77

78

W3menenust cooOIECTB — CYKIIECCHH

[TpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMbI MOPEH M OKEAHOB

[IpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHJP, JIECOB, CTEIEH,
MyCTBIHb

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

79

80

81

AHT‘pOHOFCHHI)IC O9KOCHCTCMBI

Ypboskocuctemsl. [Ipaktuyeckas
pabota «3ydeHue u onvcanue
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aMOJeHCTBUI
OpPraHMU3MOB B IKOCUCTEMAX

0.5

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6122

82

MexaHnU3MEBI BO3IeHiCTBUSI
3arpsI3HEHUHM Pa3HbIX TUIIOB Ha
cyOOpraHM3MEeHHOM, OPTAaHU3MEHHOM,
MOIYJISIUUOHHOM M 3KOCUCTEMHOM
YPOBHSX

https://m.edsoo.ru/863e6122

83

buocdepa — obmennanerapHas
o06oouka 3eMiun

https://m.edsoo.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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VYuenne B. U. Bepnaackoro o

https://m.edsoo.ru/863e6122

84
ouocdepe
3 https://m.edsoo.ru/863e6122
85 AKOHOMEPHOCTHU CYIIECTBOBAHUS
ounocdepsr
o6 KpYTOBOPOTS! BEIIECTR H https://m.edsoo.ru/863e6122
OMOreOXMMHUYECKHUE IUKITBI
87 3oHanbHOCTH OHOChepbl. OCHOBHBIC https://m.eds00.ru/863e6122
OHOMBI CcyIlIn
https://m.edsoo.ru/863e6122
88 YcroitunBocTs 61ochepsl
9 https://m.edsoo.ru/863e6122
89 KOJIOTUYECKHE KPU3UCHI U UX
MPUYMHBI
https://m.edsoo.ru/863e6122
90 BosneticTBue yenoBeka Ha Onocdepy
A o https://m.edsoo.ru/863e6122
o1 HTPOIIOT€HHOE BO3/EICTBUE Ha
PaCTUTENbHBIA U )KUBOTHBIM MU
https://m.edsoo.ru/863e6122
92 OxpaHa IpUpOIbI
0 o https://m.edsoo.ru/863e6122
93 CHOBHBIE MPUHIIUIIBI YCTOMUHUBOTO
Pa3BUTHS YEJIOBEUYECTBA U IPUPOIBI
94 PanmonansHo€ TpUpoOONOIb30BAHNE hitps://m.eds00.ru/863e6122
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U COXpaHEeHHE OMOJIOTHYECKOTO
pa3zHooOpasus 3emiu

O00011IeHIE TT0 TEME

https://m.edsoo.ru/863e6122

95 1
«MHUKpO3BOIIIOLMA U €€ pe3yIbTaThI»
o OGOGIEHHE IO TeMe . https://m.edsoo.ru/863e6122
«Makpo3BOJIOLUA U €€ Pe3yNIbTaThD»
O6006menne o Teme https://m.edsoo.ru/863e6122
97 «IIpoucxoxaeHne u pa3BUTHE )KU3HU 1
Ha 3emiie»
O6006menne o Teme https://m.edsoo.ru/863e6122
98 «[IporcxoxIeHNE YemoBeKa — 1
AHTPOTIOTEHE3»
O600611eHne o TeMe «IKOJIOTUS — https://m.edsoo.ru/863e6122
99 HayKa O B3aHMOOTHOIIECHHAX 1
OpPTaHU3MOBY
100 O6061enne no Teme «OpraHu3Msl U 1 https://m.eds00.ru/863e6122
cpena oOuTaHUs»
101 O060611eHne 1o TeMe «IKOJIOTUs 1 https://m.edsoo.ru/863e6122
BHJIOB Y TIOMYJISILII»
100 O6oGrmenne o Teme «Buochepa — . https://m.edsoo.ru/863e6122
rI106anbHast IKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA OBA3ATEJIbHBIE YYEBHBIE
MATEPHUAJIBI 1JI1 YHEHUKA

buomnorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Ilox pen. [laceunuka B.B., AkurionepHoe 00IIeCTBO
«3marenscTBO «lIpocBemenue»

buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Ilox pen. [1aceunnka B.B., AkuronepHoe o0I1ecTBO
«U3natensctBo «IIpocBerienne»BriOepute ydeOHbIe MaTepHaIbl

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

buonorus. [Toypounsie pazpadotku. 10-11 kmaccel. basossiit yposenb.[laceunnk B. B., IlIsenos I'. I'., Edumosa T. M. I'on uznanus 2023
Jlunusa YMK, cepus buonorus. "JIuaus sxu3uau" (10-11) (ba3ossrit)

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

EamHan konnekuma umdposbix obpasosaTesibHbIx pecypcos http://schoolcollection.edu.ru/

2. Poccuiickan aneKkTpoHHas wkona (P3LW) https://resh.edu.ru/

3. MHTepaKkTMBHaA 0bpasoBaTenbHaA oHNanH-naatpopma «Yun.py» https://uchi.ru/

4. O6pasosatenbHblit noptan «AKnace» https://www.yaklass.ru/

5. O6pasoBaTesibHbIi noptan «MHpoypok» https://infourok.ru/

6. LleHTp oHnaH-06yuyeHna «dokchopa» http://foxford.ru/
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