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Pabouasa nporpamma
CpenHero o6uwero oopasoBaHus
no npeameTty
«bunonorunsa» 10-11 knaccsl



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMy npeamMety "buosorus” (nanee - 6M0I0TH) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHON padoyeil mporpaMmbl
BOCITUTAHHUS.

VYueobnsii npenmer «buomorus» yrimyonéHHoro ypoBHs uszydeHus (10—11 xkmaccer)
SBIISICTCS OJJHUM M3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTEeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanyu 00y4eHus Ha YPOBHE CPETHETO
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHMM OOIIMM, CpeIHUM NPOPECCHOHATBHBIM U BHICHINM O0pa3zoBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE pPEIICHUE
0o0pa3oBaTeNnbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBA3aHHBIX ¢ MpodopueHTtanueit
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH HAy4YHOrO 3HAHUS,
CBSI3aHHOTO C OHOJIOTHEN, MEIMIIMHOM, SKOJOTHUEU, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus” gaét mpencraBieHre O LIETU U 3aJa4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrimyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAaHHUE, €ro CTPYKTypHpOBaHHME IO pa3jeiaM U Temawm,
pacnpeneneHre no KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuaa
C yu€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme nmo OMOJOrMM peanu30BaH MPUHLIUI
MPEEMCTBEHHOCTH C H3y4YeHHWEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HAIlpPaBICHHOCTh Ha  IOCJEAYIOIllee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO0 MBILIUIEHUS, NPEACTaBICHUNA O 340pOBOM 00Opa3e KM3HM, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYyXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO K IIaHUPYEMBIM JHYHOCTHBIM, METAalpeJIMETHBIM U NPeAMETHBIM
pe3ynbraTaM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH OOYy4YalolUXCcsl MO0 OCBOEHHUIO COJEpXKaHUs Ouojiormyeckoro oOpa3oBaHUS Ha
YpOBHE CpeHero o01mero oopa3oBaHus.

VYuebublit npeamer «buonorus» Ha ypoBHE CpelHEro oOIiero o0pa3oBaHUsS 3aBeplIaeT
Ounonoruveckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriyOJieHne 3HaHUMN
0o0ydJarommxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHWOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUM Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHS U IKOJIOTHH.

W3ydenue yuebHOrO mipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro 0opazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaroUIMMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3JesioB OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIUPEHbl U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeJOBeKa,
o0UIMX 3aKOHOMEPHOCTSIX JKHU3HM, [OMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPUKJIATHOTO U MOMCKOBOI'O XapakTepa, KOTOpPbIE MOKHO HCIIOJIb30BATh KAaK OPUEHTUPHI NS
nocienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanusi OMOJOrMYECKUX 3HAHUU ¢



COOTBETCTBYIOLMMH 3HAHUSAMH, TOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYSCHUH (PU3MKH, XMMHUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K M3ydeHHto Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOTIOMUMOHHOE YUYEHUE, OCHOBBI SKOJIOTHU U
ydeHue o onocdepe.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKAHUS MHTepeca 00YJarolmMXCs K OMOJIOTUU
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COAEPKaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTUYECKHUX U IKOJIOTUYECKUX MTPOOIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra U NpUOOpeTeHHe YMEHHMI HCIOJIb30BaTh 3TH 3HAHHUS B (POPMUPOBAHUM MHTEpeca
K OIpenenéHHoN obaacTu npodecCHOHAIBHON J1eSTebHOCTH, CBSI3aHHOM ¢ OMOJOrHed, Win K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJOTMUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OuoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX M COBPEMEHHBIX HCCICIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HAHMUA  JKUBOM  MPHUPOABI:
UCCIIEIOBATEIBCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYISPHOM M KJIETOYHOM OnoIoru,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUH, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJOTUHM, TAJIEOHTOJOTHH, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbBHOIO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJICHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpPOOJIeMaMy YEJIOBEYECTBA; OIICHWBATh IOCIEICTBUS
CBOEH [eATENPHOCTH 110 OTHOIIEHUIO K OKpY)Kalolled NpUpOAHOil cpenae, COOCTBEHHOMY
3MIOPOBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEPbI
npopMIaKTUKH WH(OEKITMOHHBIX 3a00J€BaHNNA, TIPaBHIa TIOBEACHUS B MIPUPOJE U OOECreUeHUs
0€30MaCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH,



pa3BUTHE y O00YYAIOMIMXCS WHTEIIEKTYaTIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OHMOJIOrMYecKOro MCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pElIeHUsT OHOJOTMYeCKHX 3a7ad, MOJEIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETrpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne TmpaBWJl TIOBEJCHUS B TPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpPaHEHHHU COOCTBEHHOI'O 3[0POBBS U 3[0POBbSl OKPYXKAIOUIMX JtoAed (COOII0OaeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITEILHOCTH B
Ype3BBIYANHBIX CUTYAIUAX MIPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOrO BbIOOpa OOYYAIOIIMMUCS WHIUBUIYaTbHOU
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIWBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

OT6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHeNU(HUKU €ro COJAepKaHUS U HAMpaBICHHOCTH Ha MPOAODKEHHE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3AIUAX CPeIHEro MpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBUEM MPH O0Yy4EHMM OMOJIOTMM Ha YIiayOlIEHHOM YpPOBHE SBIISETCS
MpoBeJcHNE Ja0OpAaTOPHBIX W MpakTUYeckux pabor. Takxke ywyacTHe oOydaroumxcs B
BBITIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
ONpeeNseTcss y4YyUTelleM Ha OCHOBE MMEIOIIMUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

CopepxaHue MPOrpaMMbl, BBIIEJICHHOE KYpcuom, HE BXOAUT B  TMPOBEPKY
rocynapcTBeHHoU utorooi arrecranuu (I'HA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mnpoOiembl. DyHpameHTardbHbIE, NPUKIATHBIE U
MIOVICKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ Ouonorueil. 3HaueHWe OWOJOTHM B MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpanuu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosorur. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTb MW  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHHU3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHH OpraHu3allid JKUBBIX CHCTEM: MOJICKYJSPHBINA, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
Oouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKHUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *UBbl€ CUCTEMbI HA PAa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoi Hayku. HabGmroneHue, mzMepeHue,
JKCIIEPUMEHT, CHUCTeMaTu3auus, MeTaaHanu3. [loHdTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpUuMHBI HCKa)KE€HUS pe3ysIbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucTteMsly,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3aluu KUBOU IPUPOIbD», «CTpOEHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHUS JKUBOU MPUPOJIBI».

OGopynoBanue: 1abopaTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHHUMN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHKE pa3IUYHBIX METOJOB IIPU H3YUYEHUHU KUBBIX
CUCTEMM.

Tema 3. buosorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeToapl MOJEKYIIpHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOe  LEHTpUYTHPOBAHMUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaLun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
Pa3BUTHS METOJIOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KICTOK.

IIpakTnyeckass padora «/3ydeHue MeTOIOB KIETOYHOM Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuyeckasi OpraHu3aums KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKpPO3JIEMEHTHL. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYIISALUY.
MuHepanpHble BEIIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAsS
cBs3b. BTOpuuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. Jlenaryparus. CBoiicTBa OCIKOB.
Knaccudukanus 6enkoB. bruonornueckue GyHKIuu 6enKkoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXapPHUIbl, OJATOCaxXapuiabl M monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XUMHUYECKHE CBOMCTBa yrieBoaoB. buonornyeckue ¢GyHKIUU
YTJIEBOJOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukamust  nmunmmos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. Ctpoenue HykinemHOBbIX KHUCIOT. HykneoTumasl.
[Mpunmun kommiementapuoctu. [lpasuno Yapradda. Crpykrypa AHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue pynkunu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue
byukun  AT®. BoccraHoBneHHbIE TNEpEHOCYMKH, UX GYHKIUU B KIeTKe. /[pyeue
HYKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRINOMUKU, NPOMEOMUKU.

CrpykTypHast OWonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE HCCIEOBAHUS COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOiekyn. Modenupoganue cmpykmypsvl U @QyHKYui
buomonexyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toprpertsr: JI. [Tonunr, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHMe XHMHUYECKHX JJIEMEHTOB B  HEXHUBOW MPUPOAEY,
«PacrnpeneneHne XuMUYECKUX JIEMEHTOB B )KUBOM IPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTyphl O€IKOBOM MOJEKYJbl», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpoeHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCTOTHIY, «CTpoeHrne MoJeKyinsl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C MOMOIIbIO KAUECTBEHHBIX PEaKIuii».

Jladoparopnasi pa6ora «/ccneqoBaHue HYKJIEHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumel KJIETOK: dyKapHOTHUYecKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KIETKH.

CtpoeHne mNpoKapuoTHUECKOW KJeTku. Kierounas crTeHka OakTepuii u  apxew.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOIM U aBTOTPO(DHON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crtpoenue u QyHKIMOHHpPOBaHHE dyKapruoTHyeckoi kieTku. [lma3zmarndeckas memOpaHa
(urazmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BeEHIECTB dYepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOneruéHHas nudpQys3us), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTPUI-KaTUEBOTO HAacoca. DHIOIMTO3: MUHOIKUTO3, aronuTos. Dk3ouuto3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronna3zma. Ilutozoms. Lutockener. JIBukenue murTomiazmMbel. OpraHoujbsl KIETKH.
OnHOoMeMOpaHHBIE OPraHOWIBI KIETKH: dHAoMIazmaTndeckas cetb (JI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.



CrpoeHre TpaHyJSIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpaHynsipHBbIi)
SHJOTUTa3MaTHYeCKuid peTukyinyM. CekperopHas ¢yHKIuUs amnmapata ['onbmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I o1v0ocu. TpaHCIOPT BELIECTB
B KJIeTKe. Bakyoum pacturenpHbIX KileTok. Kiterounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, IIAcTUAbl. [Ilpoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHApUH U muactuf. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI  BBICHIUX
pacTeHuil.

HememOpannble opranouas! kietkun CtpoeHue M GyHKIHMHM HEMEMOPAaHHBIX OpraHOMI0B
KiaeTku. Pubocomsl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpodMIAMEHTBL. AKmuHogbie
Mukpoghunamenmsoi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Knerounsiii meHtp. CTpoeHMEe U JBUKEHHE KIYTUKOB U PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. Obosouka aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHUE U (DYHKIMH.
Snepublii 6enkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomaThuHa — TUCTOHBL. Junamuxa s0epHOu
06010uKU 8 MUumo3e. HoepHulii mpancnopm.

Knerounsle  BxitoueHus.  CpaBHMTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KiIeTkn», «CTpoeHHe >KMBOTHOM
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpOeHHe MUTOXOHIpHN», «Aapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKM.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUalIbHBIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «lccienoBaHue mia3mMoian3a U AEIUIa3MOJIM3a B PACTUTENIBHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U NPpeBpallleHHe JHEPIUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIIISALUS — JIBE€ CTOPOHBI MeTabosnn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  reTepoTpodHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecrnieueHue kietku: mpespamieHne ATd B 0OMEHHBIX Ipoleccax.
@epMeHTaTUBHBIM XapakTep peaklHil KIeTOYHOro meradonusMa. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHtbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

IlepBUYHBIN CUHTE3 OPraHMYECKUX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueennwlli  pomocunmes 'y bakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponb xynopomnactoB B mporecce (GortocuHTe3a. CBeTOBas U TEMHOBas
dazpl. @omoovixanue, Csz., Cq. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (hOTOCHHTE3A.
Bnusaue pa3nuunbix (pakTopoB Ha CKOPOCTh POoTOCHHTE3a. 3HAYeHUE (OTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIINE
OakTepuH, xeae300aKTepun, cepoOaKTepun, BOJOPOAHbIE OaKTepuu. 3HaUeHHE XeMOCHHTE3A.



AnaspoOHble opranu3Mbl. Bunel 6poxenus. [IpoaykTel OpoxeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENTH
Ooe3HeN.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTuyeckoro obOMmeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TTIIOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoueccax
ounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautTenbHoe GochopriinpoBaHUE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTrEeTHIECKOTO OOMEHa.

JdemoHcTpauMu

[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3», «DHEPreTHYECKU 0oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTEY.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

Jladoparopnasi paGora «/3yueHue KaTaIUTUYECKON aKTHUBHOCTH ¢GepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlabopaTopnasi paGora «/3yueHue ¢EpPMEHTATUBHOTO paACHICIUICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAaX).

Jla6opaTopnasi pa6ora «CpaBHeHHUE MPOIICCCOB (POTOCHHTE3a M XEMOCHHTE3a.

Jladoparopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacieacrBenHass HHGOPMALKA U peaJn3anus e B KJIeTKe

Peakiun matpuuHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTU B pEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HH@opMmanuu. ['eHeTHdeckuil Koja, ero CBOWCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knremke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKkucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmagnenusi o cmpoenuu 2eHos. OpraHuzaiusi TeHoMa y MPOKapuoT U
9YKapHoT. Perynsanus akTUBHOCTH T€HOB y MpokapuoT. ['mmore3a omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMraTHble napa3uThl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, Oaktepuodaro. Kuszuenmwiti yukn JHK-codeparcawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboseBaHusi uenoBeka, KHMBOTHBIX, pactenui. CIIMJ], COVID-19,
COLMAJIbHBIE U MEUIIMHCKUE TPOOIEMBI.

Buoungopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdata») cmpyxmypHoix
buonoeuueckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoOHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koa», «Bupych,
«baxrepuodaru.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKu3HEeHHBIH HUKJ KICTKH



Knerounsnii numki, ero mepuonsl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
MPOIIEeCCOoB, mpoTekaronux B uHTepdase. [loaroroBka kinetku K aeneHuto. [IpecuHTreTnyeckuit
(MOCTMHUTOTUYECKHI), CUHTETHUYECKHH W TOCTCHHTETHYCCKUN (IMMPEMUTOTHYECCKUIN) TEPHOIbI
uHTep(a3bl.

Marpuuneiii  cunre3  JHK -  pemumkanusa.  Ilpunnuner  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBIN  CHHTE3, aHTUIApPALIEIbHOCTh. MexaHu3M
permmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbl U TeloMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuUOTHUIl. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
['omostornynbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenue kierkun — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX Ipouecchl. THIbl
muto3a. Kapuokunes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemasi kierouHas rubenb —
aroImnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKW3HEHHBI MUK KICTKH», «Mutod», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOIN, MHKpoIpenapaTsl: «MHTO3 B KIETKax KOpeIIKa
JTyKay.

JlabopaTropnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOnrogeHnne MuTo3a B KIETKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHUS U KU3HEJEITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakTtepuu,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KonoHuanbHble
OpraHU3MBlI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHs, (YHKIMA U pacrojIOKeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4eJOBeKa. THUNbl JKUBOTHBIX TKaHEW: JIUTEIUalbHas,
COEIMHHUTENbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKUUH U PaCIOI0KEHUS
TKaHeW B opraHax *KMBOTHBIX U UeJIOBEKa.

Oprassl. BereraruBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Onopa Tema opranusmoB. Kapkac pacrennil. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHMI ckeneT. CTpOCHHE U TUIIBI COCIUHEHNUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX pPACTEHUH: TPONM3MBlI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[lutanue opranuszmos. [lornomienure BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILIEBApEHHUE.



[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble
sKenesbl. [InimeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanne pactenuid. J{prxanue sxuBoTHBIX. uddy3us ra3oB uepe3
NOBEpPXHOCTh KieTKH. KokHoe apixanue. [lpIxarespHas MOBepXHOCTh. JKabepHoe u nérouHoe
JpIXaHue. JlpIXxaHue IO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKAa. OBOJIOLUOHHOE YCIIO)KHEHUE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISALMM JETKUX Y NTUIl U MIIEKONUTaoMMX. Perynsuus apixanus. /IpixaresnbHble 00bEMBI.

TpaHcnopT BemiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PACTEHHU. TpaHCHOpT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Boinenenne y opraHusmoB. Belnenenue y pacTeHuid. BeineneHue |y KUBOTHBIX.
Cokpatutenbhble Bakyonau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCaChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeaeHUs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBIICIUTENIBHON CUCTEMAaMM. BplieneHne y NMO3BOHOYHBIX JKMBOTHBIX M uernoBeka. lloukn.
Crpoenue u pyHKUHMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIMTa Y MHOTOKJIETOUHBIX pacTteHui. Kyrukyna. Cpeacrsa naccuBHOM U
XUMHUYECKOH 3aUThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII M TyMOpallbHbII HMMMYHHUTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KJIOHaJIbHO-
cenexktuBHOro uMMmyHureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpOxKJIEHHOrO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisinuus y OpraHu3MoB. Pa3ipakxuMoOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs M peryisinus y pacTeHuil. PocToBbIE BemecTBa U HX
3HAYCHHUE.

HepBHas cucrema u pediaexTopHas peryimsuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc u peduexkropHas nyra. bezycinoBHble u
YCIIOBHBIE PEPIIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHIOKPUHHOU cucTeM. [ mmoramamo-runodusapHas cucrema.

JleMoOHCTpanun

IToprper: U. I1. I1aBnoB.

Tabmunpel u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «OpraHbl [BETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«Kopuesbie cuctembl», «CrtpoeHue cteOns», «CTpoeHHe IHUCTOBOM MIacTUHKWY», «TKaHU
KUBOTHBIX», «Ckenmer 4yenoBekay, «llumeBapurenbHas cucremay», «KpoBEHOCHasi cucTtemay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremay,
«BplaenurenbHas cucreMa», «DHIOKpUHHAs cucteMa», «CTpoeHue MbILby, «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUu», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe ruapb», «CTpoeHue miuaHapun», «BHyTpeHHee CTpOeHue JOKIEBOrO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Pediexcy.



Ob6opynoBaHue: CBETOBONW MHUKPOCKOI, MHKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUl, repOapun pacTeHHH pa3HbIX OTIENIOB, BIAXHbIE IIpenapaTsl
KUBOTHBIX, CKEJICThI [I03BOHOYHBIX, KOJUIEKIIMH OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKaA,
o0opynoBaHuE [ JIEMOHCTpAalUy [IOYBEHHOIO U  BO3AYIIHOIO IUTaHUS PACTCHMIA,
pacuierieHus Kpaxmaia u OenkoB 1oJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIIbHBIX
JBUKCHHM, MOJIEIIU T'OJIOBHOTO MO3Ta Pa3JINYHbIX dKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHEH pacTeHHII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlaGopaTropnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYISIIHS, (hparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragun Meinosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorudeckuii cMpica Melo03a U IIOJIOBOTO
npouecca. Melo3s ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEeHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpuMepe JIArymkH). Jpobienue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. brnacmyna, munol
onacmyn. OcoOEHHOCTU pOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TacTPyJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JIMCTKOB. B3auMHOe BIMsSIHHME YacTel
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYECKUX B3aMMOJEHWCTBHM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HEMPSMOTO Pa3BUTHSA, UX PACHpPOCTpPaHEHUE B MPHUPOJIE.
Tunsel pocta >XUBOTHBIX. DaKTOpbl peryisiliid pocTa >KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHes3a 4deoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacreHuil. ['amerodpur um cnopodur. Meiio3 B KMU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crmop B Tpolecce Meio3a. ['ameTroreHe3 y pacTeHHIA.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE OIUIONOTBOPEHUE Yy
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJsSIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JeMoHCTpauMu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl U cxembl: «BereratuBHoe pasMHOXeHHUE», « THUIbI 6€CIONOro pa3MHOKEHUS,
«PasMHOXeHME XJIaMHIOMOHaAbD», «Pa3MHOXkeHHE »HBIVIEHBD», «Pa3MHOXEHHE TUApHDY,
«Meiio3y, «Xpomocomel», «l'amerorenesy», «CTpoeHHE SMUEKIETKH U CIEpMaTO30UIa»,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe u HempsMoe pasButue», «Pa3BuTHe MalicKoro
Kykayn, «Passutue capaHum», «Pa3Butue IArymku», «/IBoMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX
pactenuit»y, «CTpoeHHuE CEMSH OIHOJOJBHBIX M JIBYJOJBHBIX PacTE€HUI», «KHU3HEHHBIN UK



MOpPCKOM  KamycTel», <«JKM3HEHHBIM 1LUKI MxXa», <OKHW3HEHHBI LMKJI IaloOpOTHUKA,
«KU3HEHHBIN LIUKII COCHBIY.

OOGopynoBaHHUe: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMaTO30M/IO0B,
Mozeib «L UK pa3BUTHS JIATYILIKI».

JlabopaTtopnass pabora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIeICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHsI T€HETUKH Kak Hayku. Paborter I'. Menpgems, I'. ne
®pusza, T. Moprana. Ponp oTedecTBEHHBIX Yy4Y&HBIX B pa3BUTHUM TeHeTHKU. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoHCcTpaLUU

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuinos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuubl 1 cxembl: «MeToabl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETHUECKUX UCCIEOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuanue. I[lepBblii 3akoH MeHaens — 3aKoH €AMHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Menzaens — 3akoH
paciiernieHus: npu3HakoB. L{uTosornueckrie 0CHOBbI MOHOTHOPHIHOTO CKpeliyBaHus. [ unoresza
YHCTOTHI FaMeET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUS.
Pacmienienne npu3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToIOrHYeckrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CuerutenHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclieJ0BaHue
T€HOB, HAPYIIEHHUE CLETUIEHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAaHM3M OIPEACICHUS I0ja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTHueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enoTun kak 1menoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE TEHA.
MHOKeCTBEHHbI aJuieu3M. B3auMojencTBue HeauleNbHBIX TeHOB. KoMIIIEeMEHTapHOCTD.
Onucras. [Tonmumepus.

['eneTnyeckuil KOHTPOJb PA3BUTUS PACTEHUM, JKMBOTHBIX M YEJIOBEKA, a TakKxKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U M3MEHEHUS HaclleZCTBEHHONW MH(opMaIiy B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JeMoHCTpauMu

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

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoii 3aKoHBI Menzaens», «Tperuii 3akon MeHnens»,
«AHanu3upymollee ckpeluBanue», «HenoiaHnoe nomuHupoBanuey, «CLEIIIEHHOE Haclel0BaHUE



MPHU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun ntuiis», «MHOXKECTBEHHbIN ajiean3m», «B3aumoaeicTBre reHoBY.

OOGopynoBaHue: MOJIETb JJIS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TEPBOTO
MOKOJICHUSI M PacCUICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIMM 3aKOHA HE3aBHUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CLEIUIEHHOTO HACJIeJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodpunar.

IIpakTuyeckass padora «V3ydyeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHoTHIIa U cpeapl npu GopMmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHUYUMBOCTH:
HEHACJICICTBCHHAS U HACJICACTBCHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Ponb cpenpl B popMupoBaHUM MOJU(PUKAIIMOHHON
n3MeHunBOoCcTH. Hopma peakiuu npusHaka. BapuwarnuoHHbIld psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunuueckass HW3MEHYHMBOCTh. CBOWMCTBA T'€HOTHUIIMYECKOH H3MEHYMBOCTH. Buubl
TEHOTHUITMYECKON N3MEHYMBOCTH: KOMOUHATUBHAS, MyTallMOHHAS.

KoMmOnHaTuBHas M3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHUYMBOCTH B CO3JJaHUH F€HETHYCCKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOTO BHJIA.

MyTtanmonHass M3MEHYUBOCTh. Buapl MyTaiuii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MoJoBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTauuil. MyrareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacieictBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJICACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel U cxembl: «Buasl W3MEHUUBOCTH», «MoaudukalMoHHas W3MEHUYHUBOCThHY,
«KomOuHaTuBHas H3MEHYMBOCTEY, «Meiio3y, «OM10I0TBOPEHUEY, «["eneTnueckue
3a001eBaHUs YEIOBEKaY, «BUIIbI MyTaIHii».

OO6opynoBaHue: XUBbIe U TrepOapHble SK3EMIUSIPHl KOMHATHBIX PACTeHHH, PHCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMHU U3MEHUYUBOCTH.

Jladoparopnasi padora «MccnegoBaHue 3aKOHOMEPHOCTEM  MOAM(UKAIIMOHHON
M3MEHYUBOCTH. [TocTpoeHnE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «Mytaruu y Apo30Q bl (Ha TOTOBBIX MHKPOIPETapaTax).

Tema 14. I'eHeTHKA Yel0BEKA

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS TeHOMa YelIOBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Kcie ¢ moMoupio [11[P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEApaCcHOIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKU B
MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHIeCKOoe
KOHCYNbTHpOBaHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIIEeKThI
MCCIIeI0BaHMI B 00JIaCTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.



['enetnueckue (akToOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTU YelloBeKa K (pu3nuecKkoMy H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIleW cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemoHcTpauMu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOJpl M3y4eHHUS TCHETUKH YETIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEJIeKUMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax MpouCXOXKACHUSI 1 MHOT000pa3us KyJbTYpPHBIX pacTeHUi. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U 1nopoxa KUBOTHbIX. Copr, moponaa, mTamMM. 3aKOH
TOMOJIOTUYECKHUX PsAJOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

MeTtoibl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIM M MHAUBUAYAJIbHBIH.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue npou3BOAUTENEH MO MOTOMCTBY. OTOOp 1o
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOM palboTel. PaauarnmoHHbld U
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYyTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKLUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausauus. biauM3kopoicTBEHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuuHsl. lMcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUAM3ALIUAL.
[Tpeononenne Oecraoaust MEXBHIOBBIX THOpUAOB. JIOCTH)KEHUS CENeKIUM pacTeHUud u
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemuyecKUMU pecypcamu ceilbCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NnepCneKmuBHbIX MexHoI02UlI.

JleMoHCTpanuu

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHi»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACIEACTBEHHOW HW3MEHUYMBOCTH», «METOIbI CENEKLUN»,
«OT1nanénnas rudpuan3anus», «Mytarenes.

Jladoparopnasi pabdora «/3ydeHrne cCOpTOB KyJbTYPHBIX PACTEHHUU M TOPOJ JOMAIITHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObI U JOCTH)KCHUS CEJNEKIMH PAacTEeHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOHMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BoTexXHOJIOrUsI H CHHTeTHYeCKasi 0M010T U

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MUKpOOHOJIOrHYecKuX TexHoorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.



CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUSI OPIraHU3MOB U X KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE MTYTH.

Kinerounas uHxxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHl pPacTeHUN MU >KHUBOTHBIX.
Kpunobanku. Comartnueckasi ruOpuam3anmus U comatudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raliou/ioB B CENEKUUU pacTeHuil. [lonyuenue MmoHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKJIOHAbHBIX U NOJIUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SIMLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOA TpaHCIIaHTAlUU sIep
KJIETOK. TexHonocuu 0300po8neHus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHasi MHXKeHepusi. VICKyCCTBEHHBII CHHTE3 I'eHa U KOHCTPYUPOBaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEeMbl TE€HHOU
WUHKXEHEPUU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTa00I0MHBII aHANINU3, TEHOLIEHTPUYECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonp3oBaHWE CTBOJIOBBIX KJIETOK. TapretHas tepanus paka. 3D-
OnommxeHepusi s pa3paboTku  (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHIA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHi TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKLMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B0o30yauteneit OPBU, ycranoBiieHHe MOJICKYISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuiet u cxembl:  «lcmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
pou3BOJCTBEY, «KileTouHas nnxkeHepus», «I eHHas HHXXEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKcKypeusi «bHOTeXHOIOTUS — BayKHEHIIasi IPOU3BOJUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPEICTABJICHNA B 0HOJIOTHHI

OpomonnonHas teopust Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHMS JapBUHU3Ma. JKN3HB
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael dBomronuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrerndyeckoir Teopuu 3Bostounu (CTI). HeliTpanbHas Teopusi 3BOJIOLHUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoHCTpauMu

[Toptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KuBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPHUCIIOCOOIEHUNH y pacTeHUd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «@Popmbl 60pbOBl 3a cymecTBoBanue», «llopomsl romy6eit», «MHoroobpasue
KyJIBTYpPHBIX (hopM KamycThl», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX



BugoB (o Y. /lapBuny)», «Cxema COOTHOIIEHMs IBMXKYLIMX CHUJ 3BOIOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHBbIE METOJIbI OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYpPHI MONyJsiuii. MI3mMenenue reHodoH1a MOMYISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sBJIEHUE. 3aKOH reHeTnueckoro pasBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QaKTOpbl (IBWXKYIIME CHIIBI) HBOJMIOUMU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pabluKa.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u cieocmeus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOIOoruYecKas (PempoayKTUBHAS).

EcrectBenHbIii 0TOOp — Hampapisomui ¢axTop 3Boionrnd. DOpPMBI €CTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HUKHOBEHUE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOiaeHnuii y opranu3zmMoB. ApomMopdo3bl u uanoagantanui. [IpuMepsr nprcrnocobaeHui
y OpraHum3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXUMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilytm u cmocoObl BHA00Opa30BaHUS:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudpuau3anys). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON Ouonoruu B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuup! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKkTypa BUuia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT H30JALIMs MONYJSIIMA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOUPCKOIN M JIMCTBEHHUIIBI JaypcKoit», «[lomyasiuoHHbIEe BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeWCTBHS €CTEeCTBEHHOTo oTO0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII METAHU3M», «OKuBble HCKOTIaeMBbIE»,
«IlokpOBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >KHBOTHBIX»,
«®Du3nonoruyeckre agantauuny, «I[IpucrnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kpurepun Buga», «Bunpl-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHUECKOe BHJI000pa3oBaHME BHUJOB CHHUI, «[lomuruionasl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

OOGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesia MTUIl U 3BEpeH C
OpUMEpaMHu Pa3InYHBIX MPHUCIIOCOOICHHM, Yydyena NTHUIl U 3Bepe pasHbIX BHJIOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TUUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsgBiIeHHE H3MEHUYNBOCTH y 0COOCH OJHOTO BUIA.

Jladoparopnasi pabora «lIpucmocoOsieHnsi OpraHW3MOB W WX OTHOCHUTEIbHAs
[EIeCO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUOB [0 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3yueHus: MakpodBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomonuu. CpaBHeHue ¢uopsl U (payHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuyeckue obnactu 3emian. BUabl-3HIEMUKU U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METOJbl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIIOIMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYyIIpHO-
reHeTU4ecKrue, OMOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  M3YyYCHMsI  HBOJIOLMH.
['omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallM1 U SBOJIIOLIMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH  (TpaBWiIa) JBOMONMHU.  [lpunyun  cmeuvl  yHKYU.
HeobOpaTumocTs 3BosoLuK. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkenb.

Tabmuupl u cxembl: «PUIOreHETUYECKUH PSIL JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuueckue
30HBl 3emin», «/lpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu 3MOPHUOHATIBHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpraHbI»,
«PynuMeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIUMITaH3e», «[ JIaBHBIE
HalpaBJICHUs 3BOTIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOJIFOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue u pa3BuTHE JKU3HU HA 3emJie

HayuHble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['umore3a MOCTOSIHHOTO
camo3apoKJIeHus KU3HU U e€ ornposepxkenue onbitamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TponcxosxaeHue sKU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATanbl HeOpraHuyeckoi »Bostoy. [InaneTapHas (reonoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHWYECKHX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» VY. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIJIETKH.

Hcropuss 3emmm u Metonael €€ wuszydeHus. lckomaemble OpraHM4ecKuMe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass M aOCOJIOTHAasE  TE€OXPOHOJOTHA.
['eoxpoHOIOrMUecKas IKaja: 30Hbl, Ipbl, IEPUOBI, JTTOXH.

HauanpHbie sTanbl oprannyeckoil sBomonuu. [losiBieHne U 3BOMIONUS MEPBBIX KIETOK.
Oponronusi Merabosiu3zMa. Bo3HukHOBeHue mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodumiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (CHUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJICTOYHBIX  OpPraHM3MOB. DBO3HMKHOBEHHME OCHOBHBIX  IPYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTCHUH.
Beixon pactenuii Ha cymy. IlosiBneHHe CHoOpOBBIX pacTEHU M 3aBOCBAaHUE HMMHU CYIIIH.
Cemennble pactenus. [IponcxoxaeHue NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE
KUBOTHBIC. JKH3Hb B BOJIe. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxknenne aMmpuOuii U penTHiIni.



[TpoucxoxxaeHne MiEKONMUTAIOMUX M nTHL. [lpuHmmn kimodyeBoro apomopdosza. OcBoeHue
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 1O ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIE030i, ME30301,
KaiiHOo30#. OOmasi xapakTepuCTHKa KJIMMara M Treojiorhyeckux mponeccoB. [losBneHue u
pacuBeT XapaKTepHBIX OPTaHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHE HAa Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctsus
MacCOBBIX BhIMHpaHHi. COBPEMEHHBIN AKOJIOTHYECKUN KpH3HuC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpauMu

[Moptpersr: @. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. . Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmunel u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
caMo03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKou
3BOIIOLMNY, «l'eoxpoHosornueckas mkana», «HadanpHble 3Tambl OPraHUYECKON HBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl  pacTeHui», «PuHHOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJOpoCHny, «Mxu», «llanoporHuku», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llnockue dvepBu»,
«YmenncroHorue, «PBIOBI», «3eMHOBOIHBIEY, «IIpecmbikaromuecs», «ITTHIIBIY,
«Mnekonuraromue», «Pazpute KU3HM B apxeuMckou apey», «Pa3BuTHe KU3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuThe KU3HU B
Me3030iCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapu pacTeHUN Pa3IUYHBIX OTAETOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIe3HBIX
HCKONAeMbIX, MYJISKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa snadoparopnasi padora «MogenupoBanue omnbiToB Musuepa—tOpu no
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPTraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepey.

Jladboparopnasi pabGora «V3ydeHwe © ONMUCAHHWE WCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnuyeckass padora «/3yueHne o0cCOOEHHOCTEH CTPOEHUS PACTEHUH Ppa3HBIX
OTZEIIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOXKJIECHUU 4YEIOBEKA. Penuruo3Hele BO33pEHHS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo uenoBeka € KMBOTHbIMU. (CHcTeMarWyeckoe IIOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKUBOTHBIMH: CpPaBHHTEIHHO-MOp(]oIorHdecKue,
IMOpHONIOTHYECKUE, (UZHOIOTO-OMOXHUMHUYECKUEe, TMOBeAeHYecKrue. OTIMYus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE U KOMILUIEKC CBA3AaHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (QakTophl) — aHTPOTOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIC.
CooTHolleHrne ONOOTHYECKUX U COIUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.



OcHOBHBIE CTaIuM aHTpornoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
Y paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U JIOJIeH. ABCTPATIONUTEKN —
JIBYHOTHE TMPENKu JroAeil. YeloBek yMesbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
NPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
o0l MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YeoBek HeaHepTaibCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THUIA, JIEHUCOBCKHU
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YellOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasiroHHbIe BOIHBI, Apeiid) reHOB, MUTpALUs U
«3¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpaszuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IyTH paccelieHusi 4YeloBeKka 1Mo IulaHere. EauHcTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh  pacu3Ma.  [IpHCIIOCOOICHHOCTh  YeNOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpyXaroliel cpeabl. BiusHue reorpaduueckoi cpenbl U Jpeiida TeHoB Ha MOPGHOIOTHIO U
(bU3UONOTHIO YeIoBeKa.

MexIucuuIuiMHapable  MeToAbl B (uU3MYecKOor (OMOJIOrMYecKOoi) aHTPOIOIOTHH.
OBOJIOMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocouuanbHple  HcciaeAOBaHMA ~— OPUPOJBI  YeloBeKa.  VccinepoBaHue — KO3BOJIIOLUU
OHMOJIOTUYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToasl aHTpomoJioTHH», «['OJOBHOW MO3T  YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbI), «CKeNeT ueloBeKa M CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «JBOJIOLIUOHHOE JPEBO UEJIOBEKay,
«ABcTpasionuTek», «Henosek ymensiity, «HenoBek NpaMoXoAsIInit», «J{eHHUCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHb», «llpeaku uenoBeka», «ITallbl SBOJIIONUM YEIIOBEKAY,
«Pacspl uenoBeka.

Ob6opynoBaHue: MyJsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YeJoBeKa, penpoAykiuu (portorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOIEHCKUMU
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCaA MIPEIKOB YEJIOBEKA.

Jladboparopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelleTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKAY.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB W
HAJOPraHU3MEeHHbIX CHCTEM C OKpY:Kalouei cpeaou

3apoxaeHre W pa3BuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metoasl skonoruu. I[loneBbie HaOMOIEHNA. DKCIIEPUMEHTHI B 3KOJIOTUU: TPHUPOAHBIE U
nabopaTopHbie. MogenupoBaHue B KOJIOTHH. MOHUTOPHUHT OKPYIKAIOIIECH CPEJIbl: JTOKAIbHBIH,
PETHOHANBHBIN U TI00aIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM JUIS 4YeNOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsA3€H uYenmoBeuecTBA € MOpUpood. DOpMUPOBAHME HKOJOTMYECKOW KYIBTYPhl H
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

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



Tabmumer 1 cxembl: «Pasnensl skoaoruny, «Metoasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJOTHUECKUX UCCIECTOBAHUIY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukarus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OuoTHuYecKhe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJornueckux (aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOWOHTHBIC OPTAaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak dKonorndeckuid paxrtop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepruoiusm.

Temneparypa kak sKonorudeckuii ¢akrop. [leiicTtBue TemmepaTypsl Ha OpPraHHU3MBL
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuii ¢aktop. [IpucrnocoOnenus pacteHuii K MOAIEPKAHUIO
BojHOro Oamanca. Knaccudukanus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAS, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJMIOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN )KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPAaBBI.
KuzneHusle (GOpMBbI KUBOTHBIX: THUAPOOMOHTBI, TE€OOMOHTHI, a3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckue  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckne  B3auMoaeHCTBHS — (TONMUYECKHUE,
dopuueckue, dabpuueckue). 3HaueHHME OMOTUYECKHUX B3aWMOJICHCTBUH JUIS CYILECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosorndeckue (Gpaxkropb», «CBETOBOH CHEKTP», «IKOIOTHUYECKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DHU3MOIOTHYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMel», «KusHeHHsle GopMbl pacTeHui», « KuzHeHHble POPMBI )KUBOTHBIXY,
«9KOCcHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMA XBOMHOro Jecay, «llemm nuraHus»,
«XumHuyectBo», «Ilapazutuzmy», «KonkypeHuus», «Cumonosy, «KommeHncaauzm».

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
Pa3IMYHBIX  DKOJIOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUWBBIE W TEHEBBIHOCIWBBIE KOMHATHBIE
pacTteHus, repOapuu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTONYMBBIX
pacTeHuid, uyuyera NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUTrpoduram,
Kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
OoOHUTAIOIUX B pPa3HBIX Cpelax, repOapuu U KOJUIEKLIUU PACTEHHH M KMBOTHBIX, 00JIalaI0NINX
4epTaMu TPUCTIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUM PACTEHUM W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIHMHU >KMBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJACHCTBUSIX.

JlabopaTopHnasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSTHUIO CBETa.

JlabopaTopnasi pabora «BbIsSBICHHE TNPUCTIOCOONICGHUH OpPraHU3MOB K BIIHSHUIO
TEMIIEpaTyphbI».



JlaGopaTtopHas pabGora «AHaTroMHuYecKHe OCOOEHHOCTH PACTEHUN U3 pasHBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOIYJIS NI

DKOJIOTHYECKHe XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Ponp HEomHOpOmHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTHU BUIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MoMyJisiinii. OCHOBHBIE MTOKA3aTENIN TOIMYJISIIHHA:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

DKoJiorudeckasi CTpykTypa nomyiasanud. OneHka 4YHUCIEHHOCTH homnyisuuu. JuHamuka
MOMYJISIUMU U €€ peryisiuusa. buotnueckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiund. Kpusble pocta uyucinenHoctu nonyisuuu. Kpusele BbDKuMBaHMSA. Perymsmus
YHUCIIEHHOCTH TMOIMYJSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHuumanbHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIbl M MX XU3HEHHbIE CTPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmornueckue WHBA3UHU
Yy>KE€POJIHbIX BUJOB.

JdeMoHcTpannn

IToprper: Ix. M. XarunHCOH.

Tabmuipl 1 cXembl: «IKOJTOTHYECKUE XaPAKTEPUCTUKH TTonysinuny», «lIpoctpancTBenHas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuibsl nOONymsquun», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojens skonornueckord wumu Jx. W.
XaT4MHCOHAY.

OO6opynoBanue: repbapuu pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTeHUN K pacCeNCHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPTaHW3MOB B JKOCHUCTEME: MPOAYIEHTHhI, KOHCYMEHTHI, peayleHThl. Tpoduueckne YpOBHHU.
Tpoduueckue nenu u cetn. AdmoTuueckre OJIOKH dKocucTeM. [I0YBBI U MIIBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNIHN YKOCUCTEMBI. buomacca u npoAyKius. DKOJIOrM4eCKue TUpaMuabl
qriceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIlecCUU. [lepBUYHBIE M BTOPUYHBIC CYKIIECCHH W HX
OPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBHS Ha Cykieccud. KiumakcHOe COOOIIECTBO.
buopa3noobpasue 1 moTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHble SKOCUCTEMBI. JKocucmemsvl 03€p U peK. DKOCUCmeMvl Mopeu U OKeaHO8.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPOTIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckas dhiopa u dayHa.
CunaHTpomnu3amusi Tropojackoil  (ayHel. buomormdyeckoe W  XO3SMCTBEHHOE 3HAuYEHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHI  OpraHU3MOB B
9KocucTeMax. Ponb kackaomozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6



@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U BEIIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IOMYJISLUA W DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHIEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«QxocucteMa XBOHHOro jeca», «OyHKIMOHAJIbHBIE TPYMIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuja sHeprum», «OOpasoBanue Oozora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Imociie moxapa», «9KocucTreMa o3epay», «ArpoueHos3», «KpyroBopoT BEIIECTB U MOTOK
SHEepruu B arpoueHosey, «IIpumepst ypOoskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, 4yydeja INTHUIl U 3BepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopHas pabora «/3yueHue pazHooOpa3usi MEJIKUX OYBEHHBIX WICHHUCTOHOTHUX B
pasHBIX IKOCHCTEMAX .

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII MM TOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypeust «IKCKYpCHsl B arposKocHcTeMy (Ha MOJIE UM B TEIUNIMYHOE XO03SICTBO)».

Tema 10. buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obmennanerapras o0ojouka 3eMiH, TJ€ CYIIECTBYET WJIM CYIIECTBOBAIA
KU3Hb. PazBuThe npencraBienuii o 6nocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bewects u
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphs. KitMmar, pacTuTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUMS JKHBBIX CHCTEM, OIEHKAa WX PECYpPCHOrO TMOTEHIHana u
O6uochepHbIX QYHKIUI.

JleMoHCTpanun

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

Tabmumpl n cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B npupozae», «Kpyrosopot
yriepoaa B nmpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHHa», «llycThiHY,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuu pacTCHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W HX TpUYHHBL. BosjaeiicTtBue demoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOW cpeasl. OxpaHa
BOJHBIX pecypcoB. Pazpyienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIH M JKMBOTHBIM wmup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLUIIBI OXpaHbl Ipupoabl. KpacHble KHUTH.



Oco060 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl M 300JI0TUYECKUE
MapKu.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4ecKkoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJBbHBIX 3KOJOTHYECKUX KpU3HcOoB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuontvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubr w  cxembl: «3arps3HeHHEe aTMocdepbl», «3arps3HeHHe THIPOChephD»,
«3arpszHenne mouBbl», «[lapHukoBblii  3ddekT», «Ocobo oxpaHsEeMble MPUPOIHBIE
TeppuTOopun», «Moaenu yrnpasisieMoro Mupay.

O6opynoBanue: Qororpaguu OXpaHsE€MbIX pacTeHUH U JKUBOTHBIX KpacHoil kHuUru
Poccniickoit ®enepanun, KpacHoi KHUTM perHoHa.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
porpaMM CpeaHero o0Iiero 00pa3oBaHus: JHYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType NTMYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJOTHU BBIICIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATENILHOCTH M CaMOOINpPEAETICHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJULUN Pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CROCOOHOCMb O0YYAIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEH  JEeATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, MPHUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUS ~ DKOJOTHMUECKOW  KYIbTYPHI,
CcnocobHOCmU cMagums UEIN U CTPOUTH JKU3HEHHBIE MJIaHbI.

JIM9HOCTHBIE PE3YNIbTaThl OCBOSHHS MPOTPaMMBbI 10 OMOJIOTHH TOCTHTAIOTCS B €MHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsTeIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKMMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MIPUHATHIMU B
o0mIecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS,
CaMOBOCTIUTaHHSI ¥ CaMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEH TMO3UIUH JIMYHOCTH, TATPUOTU3MA U
YBKEHHs K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TPaIulisIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarolen cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buoaorus» JoMKHBI OTpaXKkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIUil, TO3UTUBHBIX BHYTPEHHUX
yOeXKIEeHUIH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIECTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTH B IPOILIECCE PeaTu3alliid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATENBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS



C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMU  OOydalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBak€HHWE 3aKOHa U
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX U I103HaBaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN OMOJIOTHYECKNX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOWIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMCHUC YUYUTHIBATDH B CBOHX [[ef/'ICTBI/ISIX HGOGXOI[I/IMOCTL KOHCTPYKTUBHOI'O
BSaHMOHCﬁCTBHH JHOI[Cﬁ C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LCHHOCTAMU U COLIMAJIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJHEHHUS Y4eOHBIX,
MMO3HABATCJIIBHBIX W HCCIICAOBATCIBLCKUX 3alda4, YBaXUTCIILHOTO OTHOLICHUA K MHCHHUIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEP/KAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPaXKAAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOWM Kpal, CBOKO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOIICHHE K TNPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOIBL,
JIocTXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHUS 3HaUYE€HUsI OMOJIOTHH B MTO3HAHUHU 3aKOHOB IIpHUPOALI, B )KU3HH YCJIIOBCKA U
COBPEMEHHOI'0 00IIEeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXKeHHUI0 U 3aimuTte OreyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOT0O HapoIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3JaHHI0O CEMBbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HeHHOCTefI ceMeHHOM JKM3HU B COOTBETCTBHU C TpaguuusiMu HapOJ0B
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3/ICHCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 310POBbS H
IMOLMOHAIBLHOIO 0JIAroONnoIy4usi:

MOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/ICHHE TUTUEHUYECKUX MPABMWII M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckas AaKTHUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NMOHUMAHHUEC NCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO U KOJUICKTHUBHOI'O 6€3OHaCHOFO
MOBCACHH B CUTYyAllUAX, YTPOKAIOIHNX 310POBbIO U ) KU3HU JIIOI[GfI;



OCO3HAHHME MOCJIEICTBUM W HENPUSATHS BPEAHBIX NPUBBIYCK (YMOTPEOJCHUS aIKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYL0Jt00ue;

TFOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESTEIIBHOCTB;

UHTEpeC K Pa3Iu4HbIM chepaM MpodhecCHOHATBHONW JEsTEeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIC KHU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHU;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: NPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAOLLEN CPE/Ibl;

0CO3HaHME INI00AIBHOTO XapaKTepa 3KOJ0rMYECKUX Ipo0iieM U IMyTel UX pelieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETacMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
IIPaBWI IIOBEIEHUS B INIPUPOAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpYKarolled NpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME PA3BUTOrO DKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYpPBI, OIBITA
JESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM MpakTHUKE, TOTOBHOCTHM K Yy4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM TMpaKTUKHM, OCHOBAaHHOTO Ha JHallore KYyJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENBCKON KYJIbTYphl KaK CPEACTBA B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYKarolieM
MHUpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHs MEIAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHSI YeIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 III00AIBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMYECKHX 3HAHMM B LIEJSX MOBBIMICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHOMN
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM MPU U3YICHUN OMOJIOTHH;

IIOHMMAHHE CYIIHOCTH METONOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIEr0 MHpa M MNPOHCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JelaTh OOOCHOBaHHBIE



3aKIIIOYCHUSA Ha OCHOBC HAYUYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl pEIleHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAaHMH 1O OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysbTaTbl OCBOEHHsS y4yeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(ruKy METOAO0B MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpPOILIeCC, CHCTeMa, HAy4HbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCliefloBaHue, HAONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble JeiCcTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHATBHONH T'PAMOTHOCTH M COIMAIBHONW KOMIIETEHIIMH OOYYarOIINXCS;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynprate u3ydeHus OHMOJIOTMM HaA YPOBHE CpPEAHETO OOIIero o0Opa3oBaHUS Y
oOyuaromierocsi 0yayT copMupoBaHbl MMO3HABaTEIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHA,
KOMMYHHKaTHBHbIE YHHUBEpCaJlbHble Yy4YeOHble JEHCTBUSA, PpEryISATHBHBIE YHHUBEPCAJIbHBIE
yueOHbIe JeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MeranpeameTHble pe3ysbTaThl OCBOEHHUS MPOTPaMMbI CPEIHEro o0Iero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHWU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
TIOHATHUH (BBIIENATH MX XapaKTePHbBIE MPU3HAKH, YCTAHABINBATH CBSI3M C APYTUMH MTOHATHSIMH);

ONpeAeNsaTh LEeIH NeATeIbHOCTH, 3ajaBas NapaMmMeTpbl U KPUTEPHUH HMX JOCTHKEHHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMHU 1IEJISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS s OOBsCHEHHS (AKTOB W SBICHHH KUBOMH
TIPUPOJIB;

CTPOUTH JIOTUYECKUE pacCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOrMYECKMX OOBEKTaX, a TAKXKEe MPOTUBOPEYMH Pa3HOro poAa,
BBISIBJICHHBIX B PA3JMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTAaTOB LEISM,
OLIGHUBATh PUCKH MOCIEICTBUH NS TEIbHOCTH;



KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIa/IETh HABBIKAMM yYEOHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITEIbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUI0 U MPUMEHCHHIO B yYYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAyYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbBIABUTaTh
TUNoTe3y e€ pelieHHs, HaxXOOuUTh AapryMEHThl [UIs JIO0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIM3UPOBATh IIOJYYEHHBbIE B XOJ€ PpELICHUS 3a7aud pe3yabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOCca CPEACTB U CIOCOOOB JEUCTBUSA B
poECCHOHANIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHWs B  I[IO3HABAaTEJbHYID U  IPaKTUYECKyl0  o0JsiacTu
KU3HEACSTEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJCH, IPEIJaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTaBHTh
po0OJIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCSA B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBApAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PAa3IUYHBIX BHJIOB U (HOopM
MPEJICTaBICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoCchl W TPUMEHATH pa3jMYHBIE METOABI TPU TOHCKE U OTOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

PHOOpPETaTh OIBIT WCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOIOTUYECKOU
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbl, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NYECKUEe W MaTeMaTHYeCKHe 3HAaKU U CHMBOJBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXKICHHS OTHOCUTEIIbHO BBITIOJHEHHSI TpeiaraeMoi 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCThH MO3MIIUI PYIMX YYACTHUKOB JIMATOTA MM JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPETOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHMMATh HAMEPEHUs
JPYTuX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0T'0 4JICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOI'0 YJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHHME B pPa3jIMUYHbIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABIEHUS NpPoOOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310pPOBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Jayll B 00pa3oBaTENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM PYIUIIMH B PA3HBIX 00JACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBLHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI peduieKCuu
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYTHX:



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3E PE3YJIBTATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C IO3ULMU APYroro 4ejaoBeKa.

HPEAMETHBLIE PE3YJIbTATHI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS coJepKaHHs ydeOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre MpoPUIbHOT0 00y4YeHHST 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue i OWOJIOTMHM HAaydHble 3HAHUSA, YMEHUS U
CHocOOBl JICMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWA, BUIBI
JESATEIIbHOCTH 110 IOJYYEHUI0 HOBBIX 3HAHUM M MX NPUMEHEHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaKk)Ke B PEaIbHBIX KU3HEHHBIX cUTyauusx. [IpeamerHbie pe3yapTaThl MPEICTaBICHbI [0 rojlaM
W3YYCHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(bOopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
pelieHruy IpobiieM palMOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAZE POCCUNCKUX U 3apYOEKHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHUX 3HAHHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, rOMeocTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o neHtpax
MHOTr000pa3ust U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HacleAcTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioBa), mpuHIHIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/JaMHU HAY4YHOT'O IO3HAHUS, UCIOJIb3yEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucje OakTepuil, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHMH, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTEHWM, JKUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEeHa BellecTB (MeTaboI13M), IPEeBpaIeHHs YHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTpOoPHOro TUIOB MUTAHMS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHANIBHOTO Pa3BUTHS, PAa3MHOKEHHUS,
UH/IMBUYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSIMH, MKy OpraHaMyd U CUCTEMaMH OpPTraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKIMSIMU, MEXKIYy CHUCTEMaMH OpPraHOB U UX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BeIIeCTB, ATalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, J3TallaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpebl OOUTAHUS;

YMEHME BBISBIIATH OTIMYUTEIbHBIE NMPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHMI,
’KHUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;



YMEHHUE pelaTh OWOIOTHYECKHE 3a/a4M, BBIBIATH NPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXIy HUCCIEAYEeMbIMH OWOJIOTHYECKUMHU TIPOLIECCAaMH U SIBIICHUSMH, J€laTh BBIBOIABI M
IIPOTHO3bI HA OCHOBAHUH ITOJTYUYEHHBIX PE3YNbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE M IpaKTHUecKue paboThl, cOOII0AaTh MpaBuia Mpu
paboTe ¢ yaeOHBIM U JIa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTAaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIeOBaHUI B o0nactu
OMOJOTUM U MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHUE T€HOMa U CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYAyIIeH MpopecCHOHATBHON IEITeILHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOM
MPOMBINIICHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HANpPABICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH NpodecCu U NPOAOKEHHE OWOJIOrMYecKOro o0pa3oBaHUs B
OpraHu3asIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUA yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJIKHBI OTpa)<aTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKE B PEIIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJIaJ€ POCCHUMCKHX M 3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpPENENICHUsS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (3BoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomoonuu), ydeHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosronun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. Jlubuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUNOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIIaJ€Th OCHOBHBIMH METOJIaMU HAy4HOTO TMO3HAHMS, HCIOIb3YEMbBIMH B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U D3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOTIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BHUAOB, OMOTEOLIEHO30B, JKOCHUCTEM H
ouocdepsl, CTAOMIM3UPYIONMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO U CUMITATPUUYECKOTO BHJI000pA30BaHUs, BIUSHUS JIBWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOMYJISALIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpejie OOUTaHUs, YepeToBaHMs
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBAThb B3aWMOCBS3M MEXIY MPOLECCaMU 3BOJIIOIUH, JBHKYILIMMHU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX AKOCHUCTEM W MPHUCIIOCOOJICHUSMH K HUM
OpraHU3MOB;

YMEHHE BBISBISITh OTJIUUYUTEIbHBIE IPU3HAKH JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3El
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUISl JI0KA3aTElIbCTBA POACTBA OPraHM3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYIIIL,



B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsSI MHOT000pa3usi BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEUYECTBA;

YMEHHUE peliaTh OWOJIOTUYECKUE 3a/1a4yH, BBISBISATh TPUYUHHO-CICICTBCHHBIC CBSI3U
MEXIY HCCIEIyeMbIMH OHOJOTHYECKHUMH TIPOIlECCAMU U SIBJICHUSIMH, JNIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHSATH JIA0OPATOPHBIC U TPAKTUYECKHUE PAa0OTHI, COONIONATh MpaBWia TPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
dbopMyIUpys 1eNTbh UCCIeTOBAHUS, AHATU3UPOBATH MOJIYICHHBIC PE3YJIbTATHI U JACTIATh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MEIUIMHE, MPOBOJAMMOM Ha 0a3e NIKOJBHBIX HAyYHBIX OONIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3YJbTAThl HA YICHHYECKUX KOHPEPEHITUSIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O MPOUCXOXKICHUM JKU3HH, YEJIOBCKA W
YeJI0BEYECKHX pPAac, O MPHYUHAX, MOCJICACTBUAX M CIIOCO0aX TMPEAOTBPANICHUS TJI00ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATLHON ICATEIIbHOCTH B
obnmactT  OWOJIOTHMH, OKOJOTHH, TPUPOJOIOJB30BAHUS, MEAUIUHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHCTBA, IMUIICBOW IMPOMBIIIJICHHOCTH, YTIyOIsTh
NIO3HABATENIbHBI WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud M TMPOJODKEHUE OHMOJIOTMYECKOro 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETo
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosau4yecTBo yacoB
Ne i/l HaumeHoBaHue pa3/ieioB U TeM NPOrPAMMBbI Beero Kontpoabnbie IlpakTuueckue  JJIEKTPOHHBIE (IM(POBLIE)
padoThI padoThI o0pa3oBaTe/bHbIe Pecypchl
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMUYecKasi OpraHu3aius KIeTKA 7
5 Crtpoenue 1 GyHKIHMU KIETKU 6
6 OOMeEH BelIeCTB ¥ NMPEBpAIlEHUE SHEPTUU B 5 1
KJIETKE bubnuorexa [JOK
v Hacnencreennas nHpopMaIus u peamsamnus eé 5 05 EE[E[DS/// /s ngl;]egsf_o'rU/ 17413368
B KJIETKE .5
8 JKU3HEHHBIH UK KIIETKA 3 1 E?t”e/(;glg irgiil;-m/)-
9 Ctpoenne 1 pyHKIMU OPraHM3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 5 1.5 http://djvu-inf.narod.ru/
1 ['eHeTrKa — HayKa O HACJACICTBCHHOCTH U ) 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 5 1
14 I'eHeTnka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 0 12,5
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTsbI

1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
MPEJICTABICHUN B OMOJIOTUI

2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2

3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6

4 [TpoucxosxkaeHue U pa3BUTHE )KU3HU Ha 15 15
3emute ' bubnuorexa [IOK

5 IIponcxoxxaeHue 4enoBexa — 10 1 E’;’ips:////m.hedsi)o.ru/ 71413368

p://sChool-
aHTPOIIOTreHe3
y collection.edu.ruf).
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX httn://ebio ru/
p: .

6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 htto://bio.september.ru/urok/
© OXPYH@IOIEN CpeaoH http://djvu-inf.narod.ru/

7 OpraHu3msl 1 cpesja 0OUTaHUs 9 1.5 http://biology.ru/index.php

8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
6] 0 6]

9 KOJIOTHUS1 COOOIIECTB. DKOJOTHUECKUE 12 05
CHCTEMBI

10 buocdepa — rimobanbpHas sxocucrema

11 UYenoBek 1 OKpyKaromas cpeaa

OBLIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara
Tema ypoka Kourpoubnbie IIpakTHyeckue DJIeKTPOHHBIE H(POBLIE
n/n Bcero U3YyYeHUS
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 buonorus kak KoMIJIeKCHasi HayKa 1 1
KaK 9acTh COBPEMEHHOTO 00IIeCcTBa
2 JKuBbIe cCTEMBI M X CBOWCTBA 1
3 YpoBHeBas opraHu3aIus KUBBIX 1
CUCTEM bubnuorexa [JOK
VICTOpHST OTKPBITHS 1 W3yHeHHS https://m.edso00.ru/7f413368
4 1 http://school-
KieTku. Knerounas reopust -
M N . collection.edu.ru/).
€TOJIbI MOJICKYJISIPHOM M KJIETOYHOM i
oo Y ) http://ebio.ru/
nonoruu. [IpakTuyeckas padora i
- p p . http://bio.1september.ru/urok/
«M3ydeHne MeToI0B KJIETOUHOU .
5 5 i ( A o 1 0.5 http://djvu-inf.narod.ru/
MoJIOTHH (XpomaTorpadusi, ! !
P P http://biology.ru/index.php
anexTpodopes, muddepeHiranbHoe
ueHtpudyruponanue, [1LP)»
XHUMHUYECKUHN COCTAB KIETKHU.
6 MuHepaibHbIE BEIECTBA KIIETKH, UX 1
Ouosoruueckas poib
Oprannueckue BeniecTBa KJIETKH —
oenku. CBolicTBa, Ki1accuukamms u
7 ¢bynkuuun 6enxos. JlaboparopHas 1 0.5
pabora «OOHapyx)eHre OEIKOB C
TTOMOIIIbIO KAY€CTBEHHBIX PEAKITUI)»
g Oprannueckue BeIecTBa KJIETKH — 1
YTJIE€BOIBI.
9 Oprannyueckue BemecTBa KISTKH — 1
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JIMITU ABI

10

Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopuas pabota «Vccienoanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

11

12

13

Crpoenue u pynkiuu ATO. Jlpyrue
nykieosunrpudocdars (HTD)
Cexsenuponanue JJHK. MeToabl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMHUKHU. METO/IbI CTPYKTYPHOI
OMOJIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

14

CrpoeHue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas padora «M3yuenue
CBOMCTB KJIETOUHON MEMOpaHbI».
[ToBepXHOCTHBIN anmnapar KIeTKH

0.5

15

OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.
[IpakTuueckas padbora «M13yuenue
JABMDKCHUA LIUTOILJIa3MBI B
PACTUTCIIBHBIX KIICTKAX»

0.5

16

[TonyaBTOHOMHBIE OPTaHOUBI KIETKH:
MUTOXOHAPUH, IIJTACTUABI.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIH3a U ISTUIa3MOJIN3a B
PACTUTCIIBHBIX KJIETKaX»

0.5

17

18

HememOpaHHbIe OpraHOU/IbI KIETKH.
Crpoenue u QyHKIMHU apa
CpaBHuTENbHAs XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTtopHas

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

pabota «3ydyeHue cTpoeHus KJIETOK
Pa3IMYHbBIX OPraHU3MOBY

19

AcCUMUIIAIIS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabota
«3yueHne KaTauTUYECKOU
AKTUBHOCTH ()epMEHTOB (Ha IIpUMeEpe
amMmIIa3bl WIK KaTajaas3bl)»

0.5

20

21

22

23

24

@epMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTaboJm3Ma.
Jlaboparopnas pabota «M3yueHue
(epMEeHTaTUBHOIO paCUICTIIICHUs
MEPOKCH/Ia BOJIOPOJA B PACTUTENBHBIX
Y J)KUBOTHBIX KJIE€TKax». benku-
aKTUBATOPbI U OEJIIKM-UHTMOUTOPbI

ABTOTpO(HBIN TUIT OOMEHA BEIICCTB.
®dotocuHTe3. XEMOCHHTES.
JlaGopatopHnas pabora «CpaBHEeHHE
nporeccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AnaspoOHbIe opranu3mMbl. Bujisl
opoxenus. JlaboparopHas pabota
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
JIBIXAHUS

AdpOoOHBIE OPraHU3Mbl. JTaIbI
HHEpPreTU4YecKoro ooMeHa. DHeprus
MeMOPaHHOT'0 IPaJMeHTa POTOHOB.
Cunte3 AT®: paboTa mpoTOHHOM
AT®-cuHTa3bl

Peaknun MaTpu4HOro cHHTE3A.
Tpanckpunuus — MaTpU4YHBIA CUHTE3

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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PHK

25

26

27

28

Tpancnsiuus u e€ sransl. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B
O6uocunrese Oenka

Opranu3zaiys renoma y IpokapuoT u
3yKapuoT. MoJieKysipHble MEXaHU3MBbI
9KCIIPECCUU I'€HOB Y dYKapHOT

Bupycbl — BHEKJIETOYHBIE (POPMBI
YKU3HU U O0JINTaTHBIC MTAPa3UTHI.
ITpakTuueckas padora «Co3mxanue
MoJIeJId BUpyca». BupycHsbie
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX,
pacTeHui

HanortexHonoruu B OHOJIOTHU U
MEINLAHE

0.5

29

JKn3HeHHbI IMKIT KIeTKH. MaTpu4HbIi
cunre3 [JHK

30

Xpomocomel. JITaboparopHast pabota
«3yueHne XxpoMOCOM Ha FOTOBBIX
MUKpoTpenaparax». JleJeHue KIeTku
— MUTO3

0.5

31

Tune! ketok. Kapuokunes u
nutokunes. JlaboparopHas padora
«Habmonenne MuTO3a B KJIETKAX
KOHYMKa KOpelIKa JiyKa (Ha TOTOBBIX
MUKpOTpenaparax )»

0.5

32

33

Perynsuus :KM3HEHHOTO LHUKJIA KIIETOK.
Opranusm Kak €IMHOE LIeJI0e

Txanu pacrenuii. JlaboparopHas
pabota «M3ydyeHue TkaHel pacTeHUN»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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34

TxaHu KUBOTHBIX U YEITOBEKA.
JlabopaTtopHas pabota «3ydeHue
TKaHEH )KUBOTHBIX)

0.5

35

Opransl. CucTeMbl OpraHoB.
Jlaboparopuas pabota «3yueHue
OPraHOB LIBETKOBOI'O PACTCHUS»

0.5

36

37

38

Omnopa tena opranu3MoB. [[Buxkenue
OpraHU3MOB.

[Tutanue opranuszmos. IIutanue
MMO3BOHOYHEIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eJioBeKa

JlpIxaHue opraHu3moB. J[pixanue
II03BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

39

40

41

42

TpaHCcOpT BEWIECTB y OPTaHU3MOB.
KpoBeHocHas cucrteMa nmo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Briaenenue y opranu3moB. 3ammura y
opranusmoB. IMMyHHas cucrema
4eJI0BeKa

PaznpaxxuMocTb U perymnsuus y
opranu3MoB. ['ymopanbHast perynsnus
Y DHJJOKpUHHAS CUCTEMA KUBOTHBIX U
4eJI0BeKa

@DopMBbI Pa3MHOKEHUS OPTaHU3MOB.
ITonosoe pazmHoOxkeHue. Meno3

43

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas
pabota «3ydeHue cTpoeHus MoI0BBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

0.5

44

NuauBunyanbHOE pa3BUTHE

bubmuoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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OpPraHU3MOB — OHTOTeHe3. 3aKiaaKa
OpPraHOB U TKaHEH U3 3apOAbIIIEBBIX
JUCTKOB

45

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabota «BrisBicHHE
MPU3HAKOB CXOJICTBA 3apOIbIIIei
MO3BOHOYHBIX KMBOTHBIX

0.5

46

Pa3sMHOkKEHME U pa3BUTHE PACTCHUM.
Jlaboparopuas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

47

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
ICHCTUKHN KaK HAyKH. OcHOBHBIE
IIOHATHUA U CUMBOJIBI I'CHCTHUKH.

Jlaboparopuas padota «JIpo3odmia kak
00BEKT reHETHUCCKHUX UCCIICTOBAHUIT»

0.5

48

3aKOHOMEPHOCTU HACTIEA0OBaHUS
pu3HaKoB. MoHorubpuaHOE
ckpeuuBanue. [IpakTrueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

49

[MuTonoruyeckre OCHOBBI
MOHOTHOPUAHOTO CKPEIINBAHHUS.
AHanmm3upyolee CKpenuBaHue.
Hemnonnoe nomunupoBanue

50

JluruOpuHOE CKpEIIUBaHUE.
[IpakTuueckas pabora «M13ydyenue
pe3yJIbTaTOB TUTHOPUAHOTO
CKpENTUBaHUS Y APO30(DHITBI

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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51

I[IuTonornyeckre OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHUS.

CHCHHCHHOC HacCJICOJOBAHUC IIPHU3HAKOB

52

XpoMOCOMHast TeOpus
HACJIEICTBEHHOCTH

53

54

55

56

I'eneruka mona. I'eHOTHIT KaK
1ea0cTHas cucTtema ['eHeTuuecKkui
KOHTpPOJIb pa3BUTHUS PACTCHUH,
JKMBOTHBIX M YCIIOBEKA

H3meHunBOCTh MpU3HAKOB. Bubl
M3MEHYMBOCTH. MouduKarmoHHas
U3MEHYUBOCTH

BapuaimoHHslii psa v BapualiioHHas
kpuBas. JlaboparopHas padora
«HccnenoBanue 3akOHOMEpHOCTEH
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»

I'enoTHIIMYECKAsd U3MEHUUBOCTb.
KomOnHaTHBHAS H3MEHYHBOCTD

0.5

57

MyTanmonHas "3MEHYNBOCTb.
ITpakTuyeckas padora «MyTtanuu y
Ipo30(uis! (Ha TOTOBBIX
MHUKpOITpernaparax)»

0.5

58

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. JNUreHeTHKa U
SMHUT€HOMUKA.

59

I'enetuka yenoseka. [IpakTudeckas
paborta «CocTaBiieHre U aHAIHN3

POAOCIOBHOIY». MeTOIbl METUITUHCKOM

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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T'€HETHUKU. 3HAUYCHUE MEIUITNHCKON
T€HETUKH B MPEOTBPAIICHUH U
JIUEHUH I'eHETHIECKUX 3a00JIeBaHMI
yeJIoBeEKa

60

OCHOBHBIE TIOHATHUS CEICKITNHA. MEeTOIbI
CEJICKIIMOHHOM paboThl. JIaboparopHas
pabota «3y4eHne copToB KyIbTYPHBIX
pacTeHuil ¥ OPO JTOMAIITHUX
KHUBOTHBIX)»

0.5

61

JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBuBKa pacTeHuU»

0.5

62

buoTexHoorus kak Hayka u 0Tpacib
npousBojcTBa. [IpakTuueckas pabora
«M3yduenne 0ObeKTOB OMOTEXHOIOTUIY

63

64

OcCHOBHBIE HaINlpaBJICHUS
CUHTETHUYECKOI OMOJIOTHH.

XpOMOCOMHaH " TCHHAaA MHXXCHCPUA.
MeaunuHcKue OMOTEXHOJIOTUU

bu6mmoreka [IOK
https://m.edso00.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

64

13.5
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11 KJIACC

KoangecTBo yacoB DJIeKTPOHHBbIE
Ne Jara
Tema ypoka Koutpoabubl = IIpakTuyeckue undposkie
n/n Bcero U3YYCHUS
€ padoThl padoThI o0pa3oBaTejibHbIE
pecypchl

1 OpomonnonHas teopus Y. Jlapsuna. [{Buxymiue 1
CWJIBI HBOMIIOLMY BUIOB 110 Y. JlapBuRy

5 Bbopn0Oa 3a cymiecTBOBaHMEe, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOp
DopMUPOBAHUE CUHTETUYECKON TEOPUH

3 3BOJIIOLIMH. DTallbl BOJIFOIIMOHHOTO MPoIlecca: 1 bubnnorexa [JOK
MHUKPO3BOJIIOIHUSA U MAKPOIBOJIIOLIHS https://m.edsoo.ru/7f

413368
[Tomymnsmuss — 3nMeMeHTapHas SIMHALIA -

4 1 http://school-

SBOJIIOLHHU :
3 X collection.edu.ru/).
aKOH IreHeTHYeCcKoro paBHoBecus k. Xapau .
JanOn ICHETICOROr0 pastoneci Jlk. Xapa, http://ebio.ru/
. Baitn6epra. JlabopaTropHas pabota -
c - ep OparopHas p 2 . 1 0.5 http://bio.1septemb
BIABJICHNE U3MEHUNBOCTH H OITHOT
« JICHUE U3ME OCTH Y 0CO0€# 0JTHOTO er ru/urok/
BU .
AL http://djvu-

6 DnemMeHTapHbIe (PaKTOPHI IBOTIOIUU. DPDHEKT 1 inf.narod.ru/
ocHoBatensd. DPPeKT OyThIIIOUHOTO TOPIBIIIKA http://biology.ru/in
Murparum. 305111y moImy syt :

2 pan I Yy 1 dex.php
reorpaduueckas, Ouonormueckas

g EctectBeHHbIi 0TOOp — HanpaBIISIOLINI 1
¢dakrop sBomonuu. [lonosoit oT60p
[Ipucmoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTatT

9 MUKpO3BOJIoNMH. JlaboparopHas pabota 1 05
«3yueHune apoMop§o30B U UANOATANTALUN Y '

PacCTeHHI 1 )KHBOTHBIX)
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[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:
MopdosIorHIecKue, GU3H0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.

10 JlabopaTopHas padora «IIpucnocobenus 05
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11e1ecO000Pa3HOCThY bubmmoreka [JOK
Buz, ero Kpurepuu u cTpykTypa. JlabopaTopHas https://m.edsoo.ru/7t

11 pabota «CpaBHEHHE BUIOB I10 0.5 413368
MOP(OJIOTHIECCKOMY KPUTEPUIOY m‘m
Crpykrypa Buaa. BugooOpazoBanune Kak CO”eCtIO.n edu.ru).

12 Pe3yabTaT MUKPOABOIIOIHA hitp:/ebio.ru/

http://bio.1septemb

13 CBsI3b MUKPOABOJIIOIUH U THUEMHOJIOTUT er ru/urok/

" Makpoaostrorust. [TaeoHTomorn4eckue MeTo Ibl http://djvu-
U3YICHUA SBOJIFOLHH inf.narod.ru/
buoreorpaduieckue MeTOIbI U3y4CHUS http://biology.ru/in

is ABOJIIOIUH. DMOPHUOJIOTHUECKUE U dex.php
CPaBHUTEIHLHO-MOP(OIOTHYECKHE METOBI
M3y4YCHUS SBOJIOIIH

16 MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHUE U
MaTeMaTHYECKHUE METO bl U3YUYEHUS IBOIIOINN
OO111e 3aKOHOMEPHOCTH HBOJTIOLHH.

17 AnantuBHas panuaiys. HepaBHOMEpHOCTD
TEMITOB BOJFOIINU
HayuHble THTIOTE3bI TPOUCXOXKIACHUS )KU3HU Ha

18 3emiie. JloHay4HbIC TPEICTABICHUS O
3apOXKICHUU JKU3HU.

19 OCHOBHBIE 3Tanbl HEOPTAHUYECKOW IBOJTFOIHH.

I'nmotessr 3apOXKIACHUSA )KU3HU
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HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.

20 JlabGopaTopHas paborta «/3ydueHue u onrcaHue 0.5
MCKOMAEMbIX OCTaTKOB IPEBHUX OPTraHU3MOB)

71 HauansHble 3Tansl OpraHu4ecKoi 3BOJIIOLUH.

OBOIIOLUS IYKapUOT
OcHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTEILHOTO
mupa. [Ipaktuyeckas padora «3yuenune Bubmorexa HOK

22 . g 0.5 https://m.edsoo.ru/7f
0CcOOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OTJIEJIOB» 413368

http://school-
OCHOBHBIE 3TaIlbl BOIIOIUH JKUBOTHOTO MHUPA. collection.edu.ru/).

23 HpaKTquCKaiI pabota «/3yueHue 05 http://ebio.ru/
0COOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX http://bio.1septemb
KUBOTHBIX» er.ru/urok/
Pa3BuTHe ku3HU Ha 3eMJIe 10 3paM U MEepUOIaM. http://djvu-

24 MaccoBble BBIMUPaHUSI — 9KOJIOTHYECKHE inf.narod.ru/
KPU3HCBI NPOIITIOro http://biology.ru/in
CoBpeMEHHBII SKOJIOTUIECKAN KPHU3HC, €TO dex.php

25 ocobenHocTH. CoBpeMeHHas cucreMa
OpPraHUYECKOTO MPOILIOTo

26 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

57 AHTpormnosorus — Hayka o yenoBeke. Pazpurue
IIPEICTABICHUN O POMCXO0KIEHUH YEIOBEKA.

MecTo 4yenoBeka B CUCTEME OpraHU4ECKOI0

)8 mupa. JIaboparopnas padora «3yuenue 05
0CcOOEHHOCTEH CTPOECHHUS CKelleTa YelloBeKa,
CBSI3aHHBIX C TPSIMOXOXKACHUEM

29 JIBuoxymiue cuibl aHTpornoreHesa. CooTHoOLIEHHE
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OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B
aHTPOIIOI€HE3e

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

30 [TaneoreHeTrka u najeoOreHOMMKA.
DBOJIIONHS COBPEMEHHOTO YEIOBEKa
31 Yenoseueckue pacel. [Ipaktuaeckas paborta 05
«M3yyeHne 9KOJIIOTHUECKHUX aanTannui ' Bubmorexa HOK
HeITOBEKAY https://m.edsoo.ru/7f
413368
32 MexaucuuIuImHapHbIe METOIbI aHTPOTIOJIOTUH http://school-
3apoxIeHue U pa3BUTHE dKOJIOTHA MeToabl collection.edu.ru/).
33 sxonoruu. JlaboparopHas pabota «M3ydenue 0.5 http://ebio.ru/
METOOB KOJIOTHUECKUX UCCIIETOBAHMI http://bio.1septemb
34 3HadeHUEe SKOJOTHYECKUX 3HAHUI I YelloBEKa. er.ru/urok/
DKoJoruyeckue GakTopsl http://djvu-
Aobuornueckue paktopbl. CBET Kak inf.narod.ru/
sKosioruueckuit gpaxtop. Jlaboparopnas padota http://biology.ru/in
35 . 0.5
«BpIsBIEHNE TPUCTIOCOOIEHUM OPraHN3MOB K dex.php
BIIMSIHUIO CBETa»
AbGuoTtndeckue daktopsl. Temneparypa kak
36 sKosioruueckuit gpaxtop. Jlaboparopnas padota 05
«BpIsBIEHNE TPUCTIOCOOIEHUHM OPraHN3MOB K
BIIMSIHUIO TEMIIEpaTyphl»
Abuotnyeckue pakropbl. BraxHocTh Kak
37 sKosioruueckuit paxtop. Jlaboparopnas padota 05
«AHaTOMHYECKHE OCOOCHHOCTH PacTeHHUH n3
pa3HBIX MECT OOUTAHUS»
38 Cpenst oouTanust opranu3MoB. buomornueckue

puTtMbl. JKu3HeHHbIE (POPMBI OPraHU3MOB
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39

buotnueckue akropsl. 3HaueHHE OMOTUYECKUX
B3aUMOJEHCTBHH JUIS CYIIECTBOBAHHUS
OpraHM3MOB B Cpejie OOUTaHUS

40

DKOJIOTMYECKHUE XapaKTEPUCTUKHU TOMYJIALUN.
OcHOBHbIE NIOKA3aTENN NOMYJIALHNN:
YHUCJIEHHOCTD, IIJIOTHOCTh, BO3pACTHAs U I10JIOBAs

CTPYKTypa

41

42

43

44

OcHOBHBIC TTOKA3aTEIU IOMmyJIAnuU:
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

DKoJoru4eckas CTpykTypa MomyJssuu.
Jlunamuka nonyasauuu 1 e€ peryisauus. Kpuseie
pOCTa YACIEHHOCTH nomyssiuuu. Kpussie
BBDKUBAHMS

Okonornyeckas Hua Buja. JlabopatopHas
pabota «lIpucrnocobieHus ceMsiH pacTeHHU K
pacceneHuIo»

Bug xak cucrema HOHy.]'ISII.IHfI. 3aKOHOMepHOCTI/I
IIOBCACHUA U MI/Il"paI_[I/Iﬁ KHNBOTHBIX

0.5

45

46

47

Co00111€CTBO OpPraHu3MOB — OHOIICHO3.
DKocucTema Kak OTKpbITasi cucreMa
KpyroBopot BelecTB U MOTOK SHEPTHU B
skocucteme. OCHOBHBIE TIOKA3aTENN
KOCHUCTEMBI

DKOJIOTHYECKHE TUPaMUIbL. MI3MeHeHus
COOOIIECTB — CYKIECCUU

48

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOpEH 1 OKEaHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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IIpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHIP,

2 JIECOB, CTEITEH, TYCTHIHb
AHTpPONIOT€HHBIE YKOCUCTEMBI.
50 Ypboakocucremsl. [IpakTudeckast pabora 0.5
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI»
51 3aKOHOM€PHO0TEI (hopMHUPOBaHUST OCHOBHBIX Eubimorexa LIOK
B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX
- . https://m.edsoo.ru/7f
MexaHu3MBbl BO3ICHUCTBUS 3arpsi3HEHUN pa3HbIX 413368
52 TUTIOB Ha CyOOPraHW3MEHHOM, OPTaHU3MEHHOM, Fﬂ:/lsch ool-
MOMYJISIIIUOHHOM U 3KOCUCTEMHOM YPOBHSX collection.edu.ruf).
buocdepa — obuierianerapHas 000104Ka http://ebio.ru/
3emun. Yuenue B. W. Bepnaackoro o http://bio.1septemb
53 ounocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS er.ru/urok/
6uoctepsl KpyroBopoTsl BemiecTB U http://djvu-
OMOT€0XUMHUECKUE IIUKIIBI inf.narod.ru/
3oHanbHOCTH Onochepsl. OCHOBHBIC OHOMBI http://biology.ru/in
54 cyud. Y CTOHIUBOCTh Onochephl. dex.php
DKOJIOTHYECKHE KPU3UCHI U X TIPHYHHEI
BoznelictBue uenoseka Ha 6nochepy.
55 AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIIbHBIN
Y )KUBOTHBIN MUD
Oxpana npupoasl. OCHOBHBIE TIPUHIIUTIBI
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA U
56 pupobl. ParmoHanbHOE IPUPOAOIIONB30BAHNE
Y COXpaHEHHE OMOJIOTMYECKOTO pa3HOOOpa3us
3emin
57 O6061mmenue o Teme «MUKPOIBOTIOIUS U €€

pe3yJIbTaThl»
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O606menue o Teme «MaKkpoIBOIIOIUS U €€

58 1
pe3yJIbTaTh» bubmuoreka [JOK
- O6o06uienwue 1o TeMe «IIporcxoKaeHre 1 1 https://m.edsoo.ru/7f
pa3BUTHE XKU3HU HA 3eMIIe» % hool
ttp://school-
O6006menue o reme «IIporcxoxaeHue _07
o0 YeJI0BEKa — aHTPOIIOTEHE3)» 1 collection.edu.ru).
P http:/ebio.ru/
61 O060061IeHne o TeMe «IKOJIOTHS — HayKa O 1 http://bio.1septemb
B3aMMOOTHOIICHUSX OPTaHU3MOB) er ru/urok/
6 O606mieHne no teme «OpraHu3msl U cpefa 1 http://djvu-
obuTanms inf.narod.ru/
3 O0001enre o TeMe «IDKOJIOTHUS BUIOB U 1 http://biology.ru/in
OIS dex.php
64 O606mmenue o teme «buochepa — rmodanpHas 1
IKOCHUCTEMAY»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 64 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbIid KOHTPOJIb. COOPHUK MPOBEPOUHBIX PAOOT.
buomnorus. 10 knacec. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHbie TeCThI, pa3HOYPOBHEBbIE 3aaHMUSL.
Bounrorpan: Yuurtens, 2012r

4. H.A.borganoB. KonTponbHO-u3MeputenbHble Marepuansl. buonorusa 10 knace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen «9Bomonus opranndeckoro Mmupa». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bece Tunsl 3anau. TpeHnpoBouHast
terpanp. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «9konorus». Teopus, TpEeHUPOBOUHBIE 3aJaHMUSL.
Jlernon, 2016r.

8. B.C.PoxioB. Temaruueckuii 1 UTOTOBbIM KOHTPOJb. COOpPHUK MPOBEPOUYHBIX PaloT.
buonorus. 11 xiacc. Mocksa 2014r.

[IBernoB. buonorus. O6mas 6uonorus 10-11 kmaccsl. Mocksa. poda.2012r.

10. H.A.bornanos KonrponbHo-usmepurenbHble Marepuansl. buosiorus 11 knace. @T'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. «Eaunas xomnexkuus Lupposeix O6pazoBatensHbIx PecypcoBy» (Habop mudpoBbIx
pecypcoB k yueOHukam nuauu B.B. [Taceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH caiiT, ObLIM OnyOIMKOBaHbI B razeTe "buonorus". ABTopamu caiita

npojenaHa 6oJpInas paboTa 1o CHCTEMaTU3UPOBAHMIO Ta3eTHBIX CTaTel ¢ y4éToM
IIKOJIbHOM y4eOHOM nmporpaMmsl o npeamety "buonorus”.

http://ebio.ru/ - Dnexkrponnsiii yueOHuk «buonorusy». CoaepKuT Bce pa3aeibl
Ouonorun: OOTaHHUKY, 300JI0THI0, aHATOMHUIO M (PU3MOJIOTHIO YeIOBEKa, OCHOBBI

|~

IIUTOJIOTMU ¥ TEHETUKH, SBOJIFOIIMOHHYIO TEOPHUIO M SKOJIOTHIO. MOXKeT ObITh
PCKOMEHIOBAH YYaIIMMCS U1l CAMOCTOSITEIIbHON pabOTHI.
8. http://djvu-inf.narod.ru/ - snekrponnas OubIUOTEKA

http://biology.ru/index.php - Caiit siBisiercst UHTepHET — Bepcuei yueOHOTO Kypca Ha
KomnakT-aucke "OTtkpeiTas buosorus".
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