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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJ]la4, CBA3aHHBIX C MpPOQOpUEHTALNEN
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaér mpeacraBieHue O LETU U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacnpeeseHre o KiaccaM, peKOMEHyeT MOCe0BaTeIbHOCTh U3YUEeHUs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus,
Onaromaps uyeMy IIPpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEee  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOILEHUS K OKpyXarolled MpupogHoi cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIUpEeHUE U yriayOsaeHue 3HaHUN
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTEMa OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX MPH H3YyYEHUH OOYHYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npogeccur. BozMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSMH, TIOTYICHHBIMU O0YUYAIOIIMMUCS TIPU W3YUECHUH (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBII UM HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJIs )KUBBIX CHUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OUOJOTMU PA3BUTHUS, TEHETUKU U CEJIEKLMH, OMOTEXHOIOTUN U CUHTETUYECKOM
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun uyenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii mnpenmer «buonorus» npu3zBaH 00ECHEYUTh OCBOCHHE OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJIALUH, OWOLEH03a, KOCHCTEMBI, O BBLIAIOIIUXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHsS TOW WM MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM YpOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

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

OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSX U COBPEMEHHBIX HCCJICJIOBAHHIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHUOJIOTHN U OMOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHHUE OOYYaIOUIMMUCS YMEHUSMM: CaMOCTOSITEIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAJIBHO-
HKOHOMHUYECKUMH U SKOJIOTUYECKHMH IpOOJIeMaMH YEeIOBEYECTBA; OLICHUBATH I1OCIE/ICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30IaCHOCTH COOCTBEHHOM >KU3HENEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYAIUSIX HNPUPOIAHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCA OTKPBITUSAMU U COBPEMEHHBIMU HCCIIEIOBAaHUSIMH B OMOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



OKCIIEPUMEHTATBbHBIX HCCICIOBAHUM, pelIeHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJAE B LEJIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIHOHATBHOM MPUPOAOIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KU3HEACATEIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyrouemMy MpodeccuoHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISICTCS ¢ YYETOM CHCHH(PHUKH €ro COJEp)KaHUS M HANpPaBICHHOCTH HA TPOJODKCHUE
Ouonoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Mpo(ecCHOHATBHOTO M BBHICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH TMPOCKTHBIX M y4eOHO-HCCIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEeM Ha OCHOBE HMMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku M u3ydaemble UMHU TnpoOneMbl. DyHIaMeHTalIbHBIE, MPUKIAAHBIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHNS B OMOJIOTUH.

3HadyeHrue OMOJOrMM B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKOH
JEATEIIBHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBIL.

JleMoHCTpanun

[Toptpetsr: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Menpnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. U. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykKaMm», «CucteMa OHOJOTHMYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE



JKuBble cucTeMbl Kak mpeaMer u3ydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb W LEJIOCTHOCTb, CIOKHOCTD W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHM3alMs, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIECTOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
Oouocdepusbiid. IIpoueccsl, MPOUCXOASNINE B KUBBIX cucTeMax. OCHOBHbBIE MPHU3HAKH >KUBOTO.
Kuznp kak opma cymecTBoBaHus Marepuu. Hayku, usydaronue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSX OpraHU3alUH.

N3yuenue xuBbIXx cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmronenue, mzMepenue,
AOKCIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHO. [lnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumore3. Hynesas
runote3a. [loHsTHe BEIOOPKH U e€ 1o0CTOBepHOCTh. Pa3bpoc B Omonornueckux aaHHbX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJIbTaToB. [[pUUMHBI MCKaKE€HUS PE3yJIbTAaTOB HKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HWY», «bHoNOrHYEecKHe CHCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM IpUpObD», «CTpOeHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3y4eHUs )KUBOH IPUPOIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonp3oBaHuEe pa3aMYHBIX METOAOB IPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buosorns KjieTrku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

Metonbl MONEKYJISIPHOM UM KIETOYHOM OMONOrMM: MHUKPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHnnanbHOe  LEHTpU(YTUPOBAHMUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uKkcuposannvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmunel U cxembl: «CBETOBONH MHKPOCKOI», «JIEKTPOHHBIA MHKpockom», «Mcropus
pa3BUTHUS METOJIOB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nudpdepenuansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xummnueckasi Opranu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOdJIeMeHThI. Boga u €€ poib
KAK pacTBOPHUTENS, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAaHWUU KIIETKH, TEIUIOPETYIISIUN.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeNIECTBA KJIETKU. bruonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moiiekynbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 6enkos. [lpuonut.

VYrneBoapl. MoHoOcCaxapubl, AUCaXapujibl, OJIMTOCaxapuabl W Tonucaxapuabl. OO
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.



Jlunmuasl.  T'mapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmos.
Tpurnuuepuasl, Gochoaunuabl, BOCKH, cTepouibl. bruomornueckue Gynkiuu munuaoB. Oo0mme
CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIYIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumisl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas crmpaiib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
¢y AT®. BoccTaHoBieHHBIE TIEPEHOCUMKH, HUX (QYHKIUH B KIETKe. /[[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooderupoganue cmpykmypol u QyHKyui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHvIX AHALO206.

JdeMoHcTpannn

[Toprpersr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPHUPOACY,
«Pacnpenenenre XUMHUYECKHUX 3JIEMEHTOB B KUBOU IIPUPOAEY.

Tabmuubr u cxemsl: «lleprognueckas TaONMIAa XMUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJ0B», «CTpOEHHE MOJIEKYI
aunuaoBy», «HykinenHoBble KUCTOTHIY, «CTpoeHue Moaekyiasl ATO».

ObopynoBaHue: XUMAYECKas MOCy1a M 000pyIOBaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C IOMOLIbIO KAU€CTBEHHBIX PEaKUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHbIE
00pa3oBaHus KIETKH.

Crpoenue mpokapuoTHueckod KieTku. KietouyHas cTeHka OakTepuii UM apxei.
OcoOeHHOCTH CTpPOEHUsl TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crtpoenre n (QpyHKIMOHHpPOBAHUE dyKapuoTHUYecKor kieTku. [lmazmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudyeckoi MemOpaHbl. TpaHcCmopT BelecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (quddys3us, obOneryéHHas aAuPQy3usi), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). [Tomymponumaemocts MeMOpansl. PaboTa
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIMH KJIETOUHOM CTEHKH pacTeHuil, rpuOoB.

[urommaszma. I{uro3onb. L{utockener. JIBmwkeHue muToruia3mMbl. OpraHOUIbl KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: »HjomiIazmMarndeckas cetb (DIIC), anmapat I'ombmku,
JN30COMBI, UX CTpoeHHe W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyIspHOTO peTHKyinymMa. Mexanusm Hanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
sHJI0MIa3MaTHYeckuii petukynyMm. CekperopHast (yHkuus anmapara [onbmxu. Moougukayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I'onv0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoodwcoenue
mumoxondpuii u naacmuo. Cumbuocenes (K.C. Mepeocrkosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIIOXHBIE IIACTH[BI



(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI ~ BBICIIMX
pacTeHuil.

HememOpannsie opranouas! kieTkd CTtpoeHue ¥ (QyHKIHA HEMEMOPAaHHBIX OPraHOMIOB
KiaeTku. Pubocombl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpodMIaMeHTbl. AKmunogbie
Mukpogpunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MukpoTtpy6ouku. Kinerounsiii nenrp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy0Oouku nutoriasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KApHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTHMHa — TUCTOHBI. Junamuxa s0epHOu
obonouku 8 mumose. foeprwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubt u cxembl: «CTpoeHHE SYKAPHUOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOMH
KJIeTKN», «CTpoeHHEe pacTUTENbHOM KIeTKN», «CTpoeHre MUTOXOHAPUMY, «Snpoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0akTepuanbHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHue CTpOCHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «I3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopuas pabGora «ccienoBanue a3sMoin3a M AENaa3Moju3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnueckas padora «/3ydeHne IBUKEHUS HUTOIUIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIlecTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUClIOpoAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: rmnpespamienne AT® B 0OMeHHBIX THpoleccax.
@epMeHTaTUBHBIM XapakTep peaklMid KJIETOYHOro Merabonu3Ma. PEepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHbIX (PaKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporecce (porocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IIporyKTUBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHUE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, kene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHMH W BO30YIUTEIH
00J1e3HEeH.

AspoOHBIE OpPraHW3MBI. JTambl YHEPreTHYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B Mpolieccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢ochopuiIupoBaHue.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
D hHEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.



JleMoOHCTpanuu

[Toptpetsr: k. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuil oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

Jladoparopnasi paGora «/3yueHne KaTAIUTHYECKOH aKTHBHOCTH (epMeHTOB (Ha
IpUMeEpe aMHJIa3bl WK KaTaaas3bl)».

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanms HaciaeacTBeHHOM uWH(opmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPUNIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, ACUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcinoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OemKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoOMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®@. XKakxo0, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHblii romeocTas.

Bupychl — HekiieTouHble (JOPMBI KU3HU U 0OMUraTtHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacteHuit. CIIN, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobvi 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuuplt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koa», «Bupycs»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsanus. MuTepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Matrpuunsiii  cunte3 JHK — permmmkanms.  Ilpunnuner  perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl U TeloMepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M rariouJHbBIH HaOOpBl XPOMOCOM.
I"'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBI.

Jlenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJSALIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HauyeHre MUTO3a.



Perynsiiuss MUTOTHYECKOTO IMKIA KieTkdu. [IporpamMmMupyemasi KieToyHash THOenb —
aronTo3.

Knerounoe siapo, XpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmumel 1 cxembl: «OKU3HEHHBIM MUK KICTKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpelika
JTyKay.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JladopaTopnasi padora «HaOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTtpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCco0EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpTaHU3MBI.

B3auMocCBA3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl MU CUCTEMbl OPI'aHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBarenbHas, I[OKPOBHas,
MPOBOJISINASI, OCHOBHAs, MexaHu4deckas. OCOOCHHOCTH CTpOCHHS, (DYHKIUNA W PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENbHAsA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIMI U pPacroIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEM.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPOMU3Mbl M HACTHUH.
JIB>KeHHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlieuHast cuctema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranuszmoB. [lormomienne BOJbI, YIIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBApEHHE.
[luraHre TO3BOHOYHBIX XUBOTHBIX. OT/AENBI MUIEBAPUTEIHLHOTO TpakTa. [lumieBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucremMa yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u NEroyHoe
nbixanue. JIpIXxaHWe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. JBOJIOIMOHHOE YCIOXKHEHUE
CTPOCHHUs JIETKUX I[IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpaIeHusi.  DBOJIOIMOHHBIE  YCIOKHEHUS  CTPOSCHHUS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.



Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxkparutenbHble Bakyoiu. Opransl BblieneHus. @Ounbrpanmsa, cekpeuus U oOpaTHoOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU TeIa ¢ KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMU. BplneneHue y MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. IToukw.
Crpoenne u pyHKunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI NPOCTEUINNX. 3alIMTa y MHOIOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHOM u
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOHBIE. 3alUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TymMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMyHUTET. Teopusi  KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpoXKIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTs M perynasuus y OpraHusmoB. Pa3apaXumocTe y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs M peryisinus y pacTeHuil. PocToBble BemecTBa U HX
3HAYCHHUE.

HepBuast cucrema m pediuexTopHas peryssiuus y >XKUBOTHBIX. HepBHas cucrtema u e€
OTIEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u pednexropHas nyra. besycrnoBuble u
YCIIOBHBIE PEPIICKCHI.

['ymopanbHasi peryisiivsi ¥ SHIOKPHUHHAs CUCTEMa >XUBOTHBIX U uyesioBeka. JKenessl
OHJIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpannn

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpOIIpEnapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repO0apiu pacTeHUM pa3HbIX OT/AEJIOB, BIAXKHBIE IIPEMapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE N JIEMOHCTpAalMd [OYBEHHOIO U BO3AYIIHOTO TMTAaHUS PAaCTEHUH,
pacuienyieHus Kpaxmaia M OelkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS
JIEMOHCTpPALIMK OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

JlabopaTopnasi paGora «l3yueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOKeHHe W Pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U TT0JIOBOE. Buibt
6ecIo0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYIISIINS, (parMeHTalMs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. IlomoBeie kieTkH, wiaud ramerbl. Meio3. Craaun wmeio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuili cMbICil Mel03a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpliieBoe  pasButue. l'ameToreHes y JKMBOTHBIX. IlosoBele  Kenessl.
OO6pa3oBanre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmnogoTBOpeHHe M AMOPUOHATIBHOE Pa3BUTHE >KMBOTHBIX. CrocoObI OIMIIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — 00na u3 enasnvix npobrem smopuonocuu. Konyenyus mopgozernos
u modenu mopgpozenesa. Cranquu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OpOOJIEHUsT MIIEKONMUTAIOMIUX. 3apOJIbIILIEBbIe JHMCTKH (TaCTPYJISLINS).



3akiagka OpraHoB M TKaHEM M3 3apoABbIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
Pa3BUBAIOIIECTOCS 3apojbiia (dIMOpHOHANBHAS MHAYKIMS). 3akjiaaka IUlaHa CTPOSHUS
JKUBOTHOTO KaK pe3ylbTaT HEpapXWYECKUX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHUE PA3IMUHBIX (PAKTOPOB OKPYXKAKOIEH Cpeibl.

Poct u pasButue xuBoTHBIX. I[locTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Burue ¢ meramopo3oM y O€CHO3BOHOYHBIX W I103BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HayeHUE MPSIMOr0 U HENPSMOTO Pa3sBUTHUA, UX PACIPOCTPAaHEHUE B IPUPOJIE.
Tunel pocra XMBOTHBIX. DaKTOpBl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguum
NOCTAMOPHUOHAIILHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [lepuojpl OHTOreHesa 4YelloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenue u pasButue pactenuil. ['amerodur m cmopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHUH.
OmiogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
L[BETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl peryisiiuyi OHTOTE€HEe3a Y PACTEHUM U JKUBOTHBIX.

JdeMoHcTpannn

[Toptpersr: C. I'. HaBamun, X. llInemasn.

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUe», «TUIbl 6€CHOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIbD», «Pa3MHOKEHUE OBIJIEHB», «Pa3MHOXEHHE THAPBI»,
«Melio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE SHLIEKIETKM U CIEPMAaTO30UIa»,
«OcHOBHBIE CTaJuMu OHTOreHe3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe MalicKoro
Kyka», «PasButue capanumn», «Pa3BuTHE JIATYIIKN», «/{BOWHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OAHOIOJBHBIX U JBYIOJBHBIX pacTeHui», «KU3HEHHBIH LHKII
MOpPCKOM  KamycTel», <«OKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK DIANOpPOTHUKAY,
«OKU3HEHHBIN IUKII COCHBD.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKJIETOK U CIIEPMATO30U/IOB,
Mozeib «L{UKII pa3BUTHA JIATYILIKW Y.

JlabopaTtopnass paGora «lI3yueHue CTpOEHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BrIABIEHHE NPU3HAKOB CXOJCTBA 3apOABILIEH IMMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropus craHOBIEHHMS M pa3BUTHS T'€HETHUKU Kak Hayku. PabGotel I'. Mengmens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX Y4Y€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3nUroTa, YMCTas JIMHUS, TMOpPUAbI, TeHOTHN, (QeHoTur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUIECKUMN.

JleMoHCTpanun

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Basuios, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpEIBaHU».

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0BAHUIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mouorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3akoH €AMHOOOpasus
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpenMBanus. ['unoresa
YUCTOTHI TAMET.



AHanu3upyroliee CKpEILMBaHHUE. [IpoMexkyTOUHBII ~ XapakTep  HAcleIOBaHUA.
Pacuierienue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpuanoe ckpemuBaHue. Tperuit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIe0BaHMs MpU3HAKoB. [{UToI0rHYecKre OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHHMS.

CueruienHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CuernsieHHoe HaclIeJ0BaHue
T€HOB, HAPYIIECHUE CLICTUICHUS MEXAY FreHaMu. XPOMOCOMHAasi TE€OpHUs HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBII M TeTeporaMeTHbIM MMOoJ. ['eHeTHYeckass CTPYKTypa IMOJOBBIX
xpomocom. HacnegoBanue Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JACHCTBUE TI'€HA.
MHOKECTBEHHBI ajuiein3M. B3auMoJelcTBUE HEaUIEbHBIX T'€HOB. KOMIIIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeTM4EeCKUN KOHTPOJIb PA3BUTHUS PACTEHUM, >KMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3HOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKIui. [eHeTHueckue
MEXaHU3Mbl CUMOHMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — Tapa3suT» U «XO35UH —
MHUKpPOOHOMY. ['eHeTHYeCKHe aclieKThl KOHTPOJIS M U3MEHEHUs HACJIeACTBEHHON MH(pOpManuu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunpl 1 cxemsl: «[lepBblii 1 BTOpOH 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananusupymoliee ckpenmBanuey, «Hemnonnoe noMmuarpoBanuey, «CLeIIeHHOE HACIeJ0OBaHUE
MPU3HAKOB y Apo30oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUICHUs] MPU3HAKOB, MOJEIb VISl JIEMOHCTPAIlMM 3aKOHAa HE3aBUCHUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICIIb VISl IEMOHCTPAIlMU CUEIJICHHOTO HACJIeIOBAHUS TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
IpO30(UITBI».

IIpakTuyeckas paGora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUSA Y
IpO30(UITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHotuna. M3meHunBocTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPHU3HAKU. Buasl  M3MEHUMBOCTHU:
HEHACJICICTBCHHAS M HACJICICTBECHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHON W3MEHYHMBOCTH.

I'eHoTnnuueckas HW3MEHUYMBOCTH. CBONMCTBA TCHOTHIIMYECKON M3MEHYMBOCTH. BuIb
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U TMOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. POJTh KOMOMHATUBHOM M3MEHYUBOCTH B CO3JAHHH T€HETUYECKOTO pa3HOOOpa3us
B IpeJiesiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. BuIpl MyTanMii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HWHIYUHUPOBAHHBIE MyTalUH. SJepHbIE M LHUTOILUIA3MATHUYECKHUE MYTalWH.
Comaruueckre W MoJoBble MyTauud. [IpuumMHBI BOSHUKHOBEHHMS MyTaluid. MyrtareHbl M HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.



JleMoOHCTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmunel U cxembl: «BuIapl W3MEHUMBOCTHY, «MoauduKalMOHHAS W3MEHYHBOCTHY,
«KomOMHaTUBHAasE ~ M3MEHUYMBOCTBY,  «Meio3»,  «OmmomoTrBopeHue»,  «l eHeTH4ecKue
3a00J1eBaHUs YelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PACTeHHM, PHUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMHU H3MEHYUBOCTH.

Jladoparopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYMBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHapogHasi NpoOrpaMMa HCCIEIOBAHMS TI'€HOMa 4YeJIOBEKa.
MeTobl U3YYCeHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONMM3HEIOBBIN, [MTOTCHETHICCKHIA,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4KCIIie€ ¢ momolbio [T1P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW T'E€HETUKH B
MPEIOTBPALICHUH M JICUCHUM TeHETUYECKUX 3a00JeBaHUI dYeloBeKka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO IPpy3a». DTHUECKUE aCMEKThI
UCCJIEIOBAaHMM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (DPH3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyXKawlled cpeabl. ['eHeTnueckas MpeapacronokKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JdeMoHcTpannn

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToapl M3YUCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanusi ¥ CeNeKIus. 3apoXACHUE CEJNeKIMU W JoMmecThkanuu. Yuyenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTO0OOpa3usi KyIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JIaHMH COPTOB pacTeHUW U TMOpoa >KUBOTHBIX. CopT, Mmopojaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PAAOB B HACIEACTBEHHOM m3MeHuuBocT H. WM. BaBuiioBa, ero 3Hauenue miist
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekmoHHOM paboTsl. MickyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenieKiuu. VcnbiTanue mpousBoAUTENed 1o moToMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluil Yy KyJIbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepualia Jijisi CENEeKINH.

[Tonyuenne monumIonnoB. BHyTpuBHAoOBas TuUOpHIM3anus. bBIN3KOPOICTBEHHOE
CKpelIMBaHue, WM WHOpuAUHT. HepoIcTBEHHOE CKpelMBaHNe, WK ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH |
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHE M HU3YYEHHE TCHETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JIHKUX
poauyeid sl CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8



MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008AHUN, Nepe00sbIX Uoell u
NnepcnekmueHbIX MexXHOI02UlL.

JleMoOHCTpaL U

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabnuupl u cxembl: «L{eHTpbI IPOMCXOXKAECHUS U MHOT00Opa3us KyJlIbTYPHBIX pacTEHUI»,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIUN»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabopaTopnasi padora «3yueHue cOpTOB KyJbTYypHBIX PaCTE€HHUH M MOPOJ JOMAIIHUX
KUBOTHBIX).

Jlaboparopnasi padora «/3yueHrue METOZI0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

Tema 16. BuoTexHoJI0rHsl U CHHTeTHYeCKasi 0010 Hs

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTHka. TpaauluoHHas OMOTEXHOJOTus: XJieboneueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJbIO ITOIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIIUX
HE BCTpeYaroIuecs B IPUpoae OMOCUHTETUYECKHE ITYTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuan3anusi U coMarudeckuii smOpuoreHe3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCcCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAHME JKUBOTHBIX. METON TpaHCILIAaHTALMM sIEP
KIETOK. TexHonocuu 0300po6nenus, KyIbMmueUpoBaHus. U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasI M T€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHMPOBAaHUE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTMKEHUS U MEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKME M JSTHYECKHE Npo0JieMbl TIe€HHOU
WHXECHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [I[P-auarnoctuka.
MeTtabo10MHBIN aHaIU3, FTeHOLIEHTPUUECKUI aHAIN3 TPOTeOMa YeJIOBEeKa /ISl OLEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OuomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIUIMUHCKHX TEXHOJIOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHns 3aad NepCoOHAIN3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHruss KOMOWHHUPOBAHHOM 3alllUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

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

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIIBIX TPOAYKTOBY.

IKekypeusi «buoTexXHOIOrNs — BayKHEHIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».



11 KUIIACC

Tema 1. 3apo:kaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaB/IeHUH B 0M010THI

OpommononHas teopust Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHK3MA. JKH3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.

JBuxkyme cuibl 9Bodonuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuarerndeckoii Teopuu sBotonuu (CTI). HelitpanbHas Teopust SBOIOIHH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3J€MEHTapHas eAuHMLA SBoMoLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHooH/1a MOMYIISIIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH reHeTuueckoro pasHoBecus Jlx. Xapau, B.
Baiinbepra.

OnemenTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MYTallMOHHBIA IpOIece.
KomOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBleHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisimusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiOouUHO20 20pPAbIWKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYISIAN:
reorpaduueckas (IpocTpaHcTBEHHAs ), OMoaornyeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCcTECTBEHHOTO
oTOOopa: IBWMXKYLIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (nu3pyntuBHbIN). [lonoBoit oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl n unuoanantanun. [lpumepsr nmpucnocodaeHnit
y OpraHu3MoB: Mopdosorndeckue, (QU3MOIOrUYECKHe, OUOXUMHUECKHE, IOBEJCHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bug, ero xpurepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3yabTaT MHKPO3BOIIOLMU.
M3onmsuust — wmrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonanzanus, rudpuanzanus). JJuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
6unopazHooOpaszus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X03sieB. MexaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JlaGopaTopHas pa6ora «BpIsgBlIeHIEe H3MEHYUBOCTH Yy 0COOEH OJTHOTO BUAAY.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
[EIeCO00Pa3HOCTHY.

Jlaboparopnasi padora «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTop! 3ydeHust MakposBositoluy. [laneoHTonornueckie MeTo1bl U3y4eHUs SBOJTIOIHNH.
[Tepexonnbie GopMbl U PUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpapuyeckue metonpl u3ydeHus spomonuu. CpaBHeHue Quopbl U (ayHb
MaTEepHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHL.

OMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOMbI U3YYEHHS SBOJIOIHH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIOIMOHHBIX HOBILIECTB.
["'oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTHYecKrue, OHOXMMHUYECKMEe M  MaTeMaTH4YeCKUe METOJAbl HM3YYCHHMsS  HBOJIOLHH.
['omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.



XPpOMOCOMHBIE MYTallM1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (TpaBWiIAa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosoninu. AnantusHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunple rUmoTe3sl MPOMCXOXKACHUS XU3HK Ha 3emiie. AOuUOreHe3 W MaHCIEPMHUS.
JloHay4Hble NpEeACTaBICHUS O 3apOKICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxosxaeHue )Ku3HU U acTPOOUOIIOTHSL.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroapl. OTHoOcuTenpHass M aOCOJIOTHAsT  TE€OXPOHOJIOTHMSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

OcHOBHBIE 3Tambl 3BOJIIOLUU BbICIIUMX pacTeHud. OCHOBHbIE apoMOp(03bl pPaCTEHUH.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUNM M 3aBOCBAHUE HMHU CYIIU.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHHH.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — NOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[Tpoucxoxaenue miekonuraromux M nrtun. IlpuHnun kimodeBoro apomopgosza. OcBoeHue
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, NAIEC0301, ME3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJIOTMYecKHX ImporeccoB. l[losBienune u
pacuBeT XapaKTepHbIX OPraHU3MOB. YTIJIeoOOpa30BaHHWE: €ro YCJIOBUS U BIMSHUE Ha Ta30BbIH
cocTaB aTMOc(ephl.

JlabopaTopnass padora «l3ydyeHne U oOnucaHME HCKOIAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0oCOOEHHOCTEW CTPOEHHUS PACTEHUM pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «/3ydeHne 0cCOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  uenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHUeCKOe TOJIOKEHHE YeJlIOBEeKa.
CBujgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus 4YeloBeKa OT
KUBOTHBIX. [IpIMOXOXIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaguM aHTponoreHesa. PanHue uesnoBexkooOpa3Hble 00€3bsHBI (IPOKOHCYJIbI)
W paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH | JIIOJCH. ABCTPATIOTIUTEKH —
JBYHOTHE NpeAKu iroAci. YenoBek yMmenblid, NepBble W3TOTOBIEHHUS Opyaui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJel 3a mpezensl Adpuku. Yenosek reitnenboeprekuil —
o0Imui IpeoK HeaHIepTAIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaHJepTalbCKUit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npejaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

Yenoseueckue pacebl. [lonste o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHUSM



OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexIUCIUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) AaHTPOIIOIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  HcCcIedOBaHMA ~— OPUpPOAbI  YelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OHMOJIOTUYECKOI0 U COLUAIBHOTO B YETIOBEKE.

JlaGopaTtopnas padora «M3ydueHne o0ocCOOEHHOCTEH CTPOCHHMS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNA YETOBEKay.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HA/IOPTaHU3MEHHBIX CHCTEM C OKpYKaloLel cpepoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTHH C APYTUMHU HayKaMH.

Mertonpl skonoruu. [loneBbie HaOmMOAEHNUS. DKCIEPUMEHTHl B AKOJIOTMU: MPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHWM [JIs YeJIOBEeKa. DKOJIOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBAa CBS3€H YEJIOBEYECTBA C MNpUponod. POpMHUpOBAaHME DKOJOTUYECKOW KYJIbTYpbl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEICHHUS.

Jladoparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukamus
9KOJIOTHYECKUX  (akToOpoB:  aOumoTHyecKkue, OWOTHYECKHEe, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux pakropos. [lpasuno munnmyma (K. lnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHNU3MBI.

Abuotnueckue akropel. CBeT Kak dKonorndeckuid paxrtop. JlelcTBrE pa3sHBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX II0
OTHOIIIEHUIO K cBeTy. CUTHaIBbHAs pojib cBeTa. DOTONEepHoIU3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BraxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobienus pacTeHH K MOAAEPKaHUIO
BogHOro Oananca. Kimaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TNTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHUN:  KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMsel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUpPAaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHUE OWOTHYECKUX B3aWMOJCHCTBUU I CYIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKIIIOUSHHUS.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopnas padora «AHaToMHYeCKHE OCOOCHHOCTH pAcTEHHHl U3 pasHBIX MECT
oOUTaHUNY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKHU momymsiuuu. [lomynsanusa kak Ouonoruyeckas cUcTeMa.
Posb HeomHOpOAHOCTH Ccpelbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIOTUH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbI MOMyIsiiuii. OCHOBHBIE TOKA3aTEH MOMYISAINH:



YHUCJICHHOCTh, IJIOTHOCTh, BO3pAcTHAas U IOJOBAas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. JuHamuka
NOMYJSIMK U e€ perynauus. buotndeckuii noreHuan nonyasuuu. MoeanupoBaHue JUHAMUKU
nonynsiuu. KpuBble pocta ducieHHOCTH momynsiuuu. KpuBble BbDKHMBaHUS. Perymsmus
YUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

JladopaTropnasi padora «IIpucrnocoOaeHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coodmecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

DOxocuctemMa Kak OTKpweiTas cucrema (A. JIk. Tencnum). @DyHKIMOHAIbHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduieckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [1oUBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopot BelecTB v MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeNH KocucTeMbl. buomacca u npoaykius. JKOJI0rH4eCcKre MHpaMuIbl
yucesl, OnomMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
OPUYMHBL. AHTPONOTEHHbIE BO3JCHCTBUS Ha cykieccud. KimMakcHoe cooOmIecTBoO.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupoaHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IDKocucmemvl Mopel U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATpodKOcHUCTeMa. ArporeHo3. Pazmuuus wmexay
AQHTPOIIOTEHHBIMHU U TPUPOAHBIMH IKOCHCTEMAMH.

JlabopaTopnasi pa6ora «/3ydeHnue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6ojo4ka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
KU3Hb. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXxMMHYECKHe HUKIIBI (yriieposia, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsTHe 0 GMoMe. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MHP OMOMOB CYIIIH.

Crpyktypa W (QYHKIOUS OJKHBBIX CHCTEM, OICHKAa HX PECYpPCHOTO TOTCHIHANa |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpl u cxemsl: «l'eocdepsr 3emumy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupojae», «KpyroBopor kuciopoaa B npupozae», «KpyroBopoTt BoJbl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tywapay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBenHslii  nec», «Crtemby», «CaBanHa», «llycThIHSY,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolas cpeaa



DKONoTrMYecKre KpHU3UChl W WX MpUYMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue mouBel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHEeHHE KiIMMaTa.

AHTpPONIOr€HHOE  BO3JEHCTBUE HA PACTUTENbHBIN W KUBOTHBIM Mup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue cagpl ¥ 300JI0THYECKHC
MapKH.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YETIOBEUYECTBA U MPHUPOAbI. ParronaabHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSITHBIC TTOCIIEACTBHSI.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue 00CMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHwvixX 9KOCUCTEM.

JdeMoHcTpannn

Tabmuubt w  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHHe THIPOChEephD»,
«3arpszHeHne mouBbl», «[lapHukoBbiii  3ddexkT», «Ocobo oxpaHseMble NPUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

O6opynoBanue: Qororpaguu OXpaHsEMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuru
Poccniickoit ®enepanun, KpacHoi KHATH pernoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YaroIIMMUCS
IIPOrpaMM CPeHEro 00I11ero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHHS MPOrpaMMbl MO OMOJIOTHUU BBIAETIECHbI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIPEAEIEHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJOTHM, YeleHanpaeieHnoe pazeumue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHUSA
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOIIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IIPUCYLIUMH  CHCTEME
OMOJOrM4YecKoro  OOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpHI,
cnocobnocmu cmagumy 1EIHU U CTPOUTH KU3HEHHBIE MIJIaHBbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCA B €IMHCTBE
y4eOHOIl W BOCHUTATENbHON NEATETBHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOIiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoAe U OKPYKAKOLIEH Cpeie.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buomaorus» MoMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX



yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIEeCTBa,
pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTU B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYaIOUIErocss Kak AaKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HUIMI0O 1O OTHOILIEHUIO K SIBJIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3sHBIMU YOEKICHUAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MIOJIO)KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBO# 3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIHEAUI0 U TaMSATHUKAM MPUPOJIBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUHUCKMX YYEHBIX B CTAHOBJIICGHHWE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTENH POCCUICKOTO HAPOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO NMPUHATHS [IEHHOCTEW CEMEHHOM U3HM B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl  310pPOBbS H
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peanu3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;



MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aIKOroJisd,
HapKOTUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMUECKON U COL[MAJIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBIMOJHATH — TaKylo
JESITEIIbHOCTb;

UHTEpEC K pa3iuyHbiM cepam mpodeccHoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOD OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHUE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: INPUOOpETEHUE ONbITa IJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYEeCKUX MPOo0IJIeM U IMyTel X peLeHUS;

CIIOCOOHOCTH UCMOJBb30BaTh MPUOOpPETaeMbIe MPU U3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU MNpoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTHUBHOE HEIpPUSATUE JEHUCTBHM, MPUHOCSIIIMX BpEI OKpYXKaloled NPUPOJHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpLIECHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMH U TIO3HAHUS MUDAa;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTE! U pelIeHuH MpodieM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTel BbIXOAA U3 II100abHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIlHOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJNYUEHUU OMOJOTUYECKUX 3HAHWN B IIENISAX MOBBIIICHUS OO
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi Mpu U3y4eHur ONOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4yaeMmble 3HAHUSA /s aHalu3a M OOBSCHEHUS SIBICHUU
OKpY’KAloIIero MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE



3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJOTMYECKHE 3HAHUS JUISL PELICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, FOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U €aMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMM.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE Pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOILKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClleloBaHue, HAOII0eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeHCTBUS (1103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHne (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIMU OOy4aroIluxcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4yeOHble JEHCTBHSI B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromerocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE YHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKAaTUBHbIE YHHUBEpCaJlbHble Yy4yeOHble JEHCTBUSA, PpErYyISITHBHbIE YHHUBEPCAJIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIbHOCTD.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH ACHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOITMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukauu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKHUX
HOHATHUH (BBIIEJIATH UX XapaKTE€PHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C JPYTUMHU MTOHITHUSIMH);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABIECHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIICHUN B W3y4aeMbIX OHMOJIOTMUECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHIl Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICeHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;



KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHUS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs MTPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJbI JESITEIbHOCTH 10 IOJIYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

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

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJlM3HpPOBATh 3aj]ady, BBIJBUTATh
rUNoTe3y €€ pelleHHs, HaXOAWUThb AapryMeHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPXKACHUM,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  OOIacTH
KHU3HENIeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUI'aTh HOBbIE WJEM, NpPEUlaraTb OpPUTMHAJIbHBIE IOJXOJAbl M PELICHUS, CTaBUTh
npoOJIeMBl B 33]1a4H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIIOBAPSX U CHPABOYHHUKAX, KOMIBbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynHpoOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHbIE METONIBI INPH IOWCKE W oTOope
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMabHYI0 (OpPMYy MpPEACTABIECHUS OHOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAy4YHbIN $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrH4ecKon
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (pU3nyeckrue U MaTeMaTU4eCKUe 3HaKM U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS W 3allUTHl WHpOpMaNud, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€/ CTBUSIMU :

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHUTEJIHEHO BBINIOJHEHUS TMIpeIIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YUACTHUKOB JIMAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, TMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAllUi, yMETh CMArYaTh KOH(MIUKTH U
BECTHU 1€PErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMM OOILEHUS M B3aUMOJEHCTBMS, MOHMUMATh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pEHHUs C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPElNesATb POJIM C Yy4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJ1aTh pE3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B O0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIULIMH B Pa3HBIX 00JIACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX AEHCTBUIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAJIU3€ PE3YIbTATOB JIEATEIBHOCTH;

3) npuHATHE ce0s1 U IPYTrUX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.
HPEAMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOnEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00ydeHUsT 00YJarOIIHXCS
O6uonornu. OHM BKIIOYAIOT: creuupuyeckue A OHOJOrMM HaydHble 3HAHMS, YMEHUS U
CIoCOoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHMM W MX HPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl IPEICTaBIEHbI 110 T0J1aM
U3y4YCHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 10 kaacce
JIOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAHUU €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPUPOJABI U
pelIeHny podIieM palOHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATarollue
Ouoornyeckue TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKA, OpraHu3M, MeTaboyM3M, FOMEeocTas,
CaMOpEeryJsiLiMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Teopus 1. IllBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciieacTBeHHOcTH T. Moprana), yuenus (H. . BaBuiosa — o nieHrpax
MHOIro0o0pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHUil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOIO MOKOJIEHMS, PaCIIEIJICHHUS, YUCTOThI FaMeT, HE3aBUCUMOro HacyieoBanus I'. Menpens,
TFOMOJIOTHYECKUX PSJIOB B HacleACTBEHHOM wu3zMeHuumBoctu H. M. BaswioBa), nmpuHLIHIBI
(KOMILJIEMEHTApHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
HCCJIEIOBAHMSIX KHUBBIX OOBEKTOB (OMHCAHKUE, U3MEPEHHE, HAOII0IEHUE, SKCTIEPUMEHT);

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEeKa M MX (YHKUMAMH, MEXIY CHUCTEMaMHU OpPraHOB U UX
GyHKIUAMH, MEXAY 3TanaMu OoOMEHa BEIIEeCTB, ATalaMM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTUIOM U (pakTOpamMH cpeabl OOUTaAHMUS;

YMEHHE BBISBJIATH OTIMYUTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PAaCTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTh OWOJOTHYECKHE 3a/adM, BBISBIATh HPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEeIyeMbIMH OHOJIOTHYECKMMH TpOIeCCaMUd U SBJIEHUSMH, JeNlaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1abopaToOpHbIM 000pYI0OBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEICTaBIATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;



YMEHHUE OLIEHUBATh JTUYECKUE aCHEeKThl COBPEMEHHBIX HCCIIECIOBAaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPaBICHHOE
U3MEHEHHE TeHOMa U CO3[aHNEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAylel mpodeccuoHanbHON AeITeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X0341CTBA, MUIIEBOI
MPOMBIIIICHHOCTH, YIIyOJsTh IO3HABATENbHBIM WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MPOAODKEHHE OMOJOTHYECKOro OoO0pa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpohecCuoHaIbLHOTO U BBICIIEr0 00pa3oBaHUsl.

[IpeameTHbie pe3ylbTaThl OCBOEHUS yueOHOro mnpeamera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MeCTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUU BOIPOCOB
palMoOHAIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupojie, OOMIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIAJETh OCHOBHBIMH METOJAMH HAy4YHOTO IIO3HAHHWSA, HCIOJIB3YEeMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, H3MEpEHHUE,
HaOJr0IeHNe, YKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC NPU3HAKU: BHJIOB, OHMOTEOIICHO30B, DKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOpa,
AJIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHUS, BIUSHHS JABWKYIIIUX CHII SBOJIIOLUN
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpaBJICHUH SBOJIOLNH, KPYTOBOPOTA BEUIECTB M MIOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIOIHH, JABIKYILIUMU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM W TPHUCIIOCOOJICHUSMH K HUM
OpPTaHU3MOB;

YMEHHE BBISIBJISTH OTJIUYNATEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPUCTIOCOOJICHHOCTh BUJIOB
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3eH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpefbl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS TPUPOABI U
4eJI0BEYECTBA;

YMEHHE pelIaTh OWOIOTUYECKHE 3a/Ja4H, BBISIBIATH MPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJHATH JTAOOPATOpHBIE U MpPaKTHUYECKHe pabOThI, COOMIOMaTh MpaBHUia MPHU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM KU3HU, UEIOBEKa U
YeNIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBEIOOP Oyaymiei nmpodecCHoOHATBHON eATeTbHOCTH B
obmacth  OWONIOTHH, OKOJOTHH, MPUPOIOIOIB30BAHUS, MEIHUIMHBI, OWOTEXHOIOTHUH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
MO3HABATENbHBII WHTEpEC, HAmNpaBIEHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHMU3alMsIX CpPETHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n NPOrpamMmbl Bcero Kontpoabubie  Ipaxruyeckue o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
https://www.yaklass.ru

! buonorns kax nayka 1 0 0 http://window.edu.ru

2 JKuBble cucTeMBl U UX U3YYEHUE 2 0 0 http://window.edu.ru

3 buonorus kinetku 2 1 0.5 https://www.yaklass.ru

4 XHAMHYECKask OpraHu3anus KIETKU 10 0 1 https://www.yaklass.ru

9) Crpoenne U QyHKIIUH KICTKH 8 1 2 http://nrc.edu.ru/est/r4/index.html

6 OOMeH BelIeCTB U MPEBPAIlEHUE SHEPTUU 9 1 1 https://www.yaklass.ru
B KJIETKE http://window.edu.ru

7 HaCHeHCTBeHIfaﬂ HHopMaLHs 9 0 0.5 http://window.edu.ru
peanuzanus €€ B KIETKe

8 JKU3HEHHBIN UK KIETKH 6 1 1 https://www.yaklass.ru

9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 0 1.5 https://www.yaklass.ru

10 Pa3MHOX€EHHME U pa3BUTHE OPTaHU3MOB 8 0 1.5 http://nrc.edu.ru/est/r4/index.html
I'eneTnka — HayKa O HaCJIEICTBEHHOCTH U https://www.yaklass.ru

11 2 1 0.5 T
M3MEHYMBOCTH OPraHU3MOB http://window.edu.ru

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0 1 http://window.edu.ru

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1 http://window.edu.ru

14 I'eneruka yenoBeka 3 0 0.5 https://www.yaklass.ru

15 Cenekiusi opraHu3MOB 4 0 0 http://nrc.edu.ru/est/r4/index.html
buorexHonorus u CHHTETUYECKAs https://www.yaklass.ru

16 4 0 0 T
O6uonorus http://window.edu.ru

17 PesepBHOE Bpems 1 0 http://window.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102 6 12

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
1 3apoxACHUE U PA3BUTUE IBOIIOIMOHHBIX 4 0 0 https://www.yaklass.ru
IPEICTaBICHNI B GHOJIOTHH http://window.edu.ru
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 http://window.edu.ru
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6 0 0 https://www.yaklass.ru
IT
4 POHCKONCICHMO 1 PASBITHE USHH B 15 0 1.5 https://www.yaklass.ru
3emuie
3) [IpoucxoxaeHue yenoBeka — aHTPOIIOT€HES 10 1 0 http://nrc.edu.ru/est/r4/index.html
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB M HaJIOPIaHU3MEHHBIX CHCTEM C 3 1 0 hitps://www.yaklass.ru
. . http://window.edu.ru
OKpYKarollen cpeoit
https://www.yaklass.ru
7 Opranusmsl 1 cpeia 0OUTaHus 9 1 1 hito://window.edu.ru
8 DKOJIOTUS BUJIOB U TOIMYISUN 9 1 http://window.edu.ru
9 DKoJorust cood1ecTB. DKOJIOTHYECKHE 12 1 05 httos://www.vaklass.ru
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 0 https://www.yaklass.ru
11 UYenoBek 1 OKpysKaromas cpeaa 1 http://nrc.edu.ru/est/r4/index.html
https://www.yaklass.ru
12 Pesepaiioe Bpens 8 0 0 http://window.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 6
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

JJIeKTPOHHBbIE
Hara uudgposbie
N KoanyecTBo yacoB U3ydeHus o0pa3oBaTe/IbHbIE
[
; pecypcsl
n/ Tema ypoka
n
Kontpo IMpakTnyec
Bcero JbHbIE KHe
padoThI padoThI
buosorus kak KOMIUIEKCHas HayKa U Kak https://www.yaklass.ru
1 0 0 04.09.2023 e
4acTh COBPEMEHHOTO 00IIIeCTBa http://window.edu.ru
JKuBble cucTeMBI M UX CBOMCTBA 1 0 0 06.09.2023 http://window.edu.ru
https://www.yaklass.ru
YpoBHEBas opraHu3anus )KUBbIX CHCTEM 1 1 0 08.09.2023 http://window.edu.ru
" .
CTOPH OTKPBITHA 1 HEYHCHIDT KACTIEN 1 0 0 11.09.2023 https://www.yaklass.ru
Kierounas teopus
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
N i :/[nrc.edu. i
«3yueHne METOIOB KIETOYHOMN 1 0 05 13.09.2023 http://nrc.edu.ru/est/r4/inde
6uosioruu (xpomarorpadus, x.html
anexTpodopes, muddepeHnrnatbHoe
uentpudyruponanue, [1LP)»
XUMHUYECKUI COCTaB KIETKH 1 0 0 15.09.2023 Zt;r;glnrc.edu.ru/est/r4/|nde
M
VHEPAIIEIING BEMISOTBa KISTIH, X 1 0 0 18.09.2023 https://resh.edu.ru

Ouosornueckas pojb



https://www.yaklass.ru/
http://window.edu.ru/
http://window.edu.ru/
https://www.yaklass.ru/
http://window.edu.ru/
https://www.yaklass.ru/
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
https://resh.edu.ru/

Opranuveckuie BemecTBa KICTKH —
oenku. JlaboparopHas pabora

[IpakTrueckas padota «3ydeHue

8 05 20.09.2023 https://resh.edu.ru
«O0HapyxeHue OEIKOB C IIOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»

g CmoffcTea, KnaccuGIALS  QYHKLII 0 22.09.2023 https://resh.edu.ru
0eJKoB

10 Opraffiieckie BEIeCTsa KACTKI — 0 25.09.2023 https://resh.edu.ru
YTJIEBOJIbI

11 Opranuyeckue BeIecTBa KISTKH — 0 97.09.2023 http://nrc.edu.ru/est/r4/inde
JINIHIBI x.html
Hyxnennossie kucnorsl. JIHK u PHK.

N

1p  Jlaboparopias pabora Hecnenonaine 0.5 29.09.2023 https://resh.edu.ru
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHU3MOB)»

13 Crpoetuite it dymicuin ATO. llpyrite 0 02.10.2023 https://resh.edu.ru
Hykineozuarpudocdarel (HTD)
CexBenupoBanue JIHK. Meroasl

14 T€HOMUKH, TPAHCKPUIITOMHUKH, 0 04.10.2023 http://window.edu.ru
MIPOTEOMHKH

15 Metoab! CTpyKTypHOI OHOJIOTUU 0 06.10.2023 http://window.edu.ru

16 Tunel knerok. [IpokapuoTnueckas 0 09.10 2023
KIIeTKa
CrtpoeHne HyKapHOTHUECKOM KIETKH. hito://nre.edu.ru/est/rdfind

17 [MpakTrueckas padora «M3yuenne 0.5 11.10.2023 « hr;mnrc.e L TUEESETRANCE
CBOMCTB KJIETOYHOU MEMOpaHBI» '

18 [ToBEepXHOCTHBIN annapar KJIETKH 0 13.10.2023 http://window.edu.ru

19 OpHoMeMOpaHHbIE OPraHOU bl KJIETKH. 05 16.10.2023 http://nrc.edu.ru/est/r4/inde

x.html



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
https://resh.edu.ru/
https://resh.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://nrc.edu.ru/est/r4/index.html
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ABWIKCHUS HUTOILIA3MbI B PACTUTCIIbBHBIX
KIICTKax»

[TonyaBTOHOMHBIE OPTAHOUABI KIETKH:
MUTOXOHJIPHUH, IIacTu el JlabopaTopHas

20 0.5 18.10.2023 https://resh.edu.ru
pabota «VccnenoBaHue mia3Mon3a u
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)
21 HememOpaHHbBIE OpraHOHIBI KJIETKH 0 20.10.2023 )P:t;p;;}/q/lnrc.edu.ru/est/r4/|nde
22 Crtpoenue u GyHKIMHU Aapa 0 23.10.2023 http://window.edu.ru
CpaBHUTEIIbHAS XapaKTEPUCTHKA KICTOK
. JIab 0
pg | Oyrapuor. fdbopatophasi pabota 0.5 25.10.2023 http://window.edu.ru
«M3yueHne cTpOCHUS KIETOK Pa3IUIHBIX
OpPraHHU3MOB»
ACCHMMIIALIMA ¥ TACCUMMISIINA — JIBE
CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
. J1ab 0
g4 | POHICCTE. TADOPATOPHAL pabota 0 27.10.2023 http://window.edu.ru
«M3yueHne KaTaTMTHIECKONW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHJIa3bl WK
KaTasas3bl)»
@epMEHTaTUBHBIN XapaKTep peakui
KJICTOYHOT'O METa0O0JIM3Ma.
Ja6 0 n
25 abOpaTopHai paboTa (I3yetHe 0.5 08.11.2023 https://resh.edu.ru
(epMEHTaTUBHOTO PaCIICTIICHHS
MEPOKCH/Ia BOJIOPO/IA B PACTUTEIILHBIX U
JKUBOTHBIX KJIETKaX)
26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI 0 10.11.2023 http://window.edu.ru
27 ABTOTPOQHBIIA TUTT OOMEHA BEIIECTB 0 13.11.2023 Qt:][;glnrc.edu.ru/est/r4/|nde
28 DoTOCUHTE3 0 15.11.2023 http://window.edu.ru
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http://nrc.edu.ru/est/r4/index.html
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https://resh.edu.ru/
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XemocunTe3. JJaboparopras pabota

29 «CpaBHeHue mporeccoB GOTOCHHTE3a U 0.5 17.11.2023 https://resh.edu.ru
XEMOCUHTE3a»
AHa’poOHBIEC OpraHu3MbL. Bus

g0  Opomeri. Jlabopatopras pabora 0 20.11.2023 http://window.edu.ru
«CpaBHEHHE TIPOIECCOB OPOKECHUS U
JIBIXaHUS
AspoOHbIE OpraHU3Mbl. JTaIlbl

31 0 22.11.2023 https://resh.edu.ru
SHEPreTUYEcKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa et/ durufestrafing

32 npotoHoB. Cunte3 AT®: pabora 0 24.11.2023 « hr?[mnrc.e uLTUEestrarnge
npoToHHON AT®-cuHTa3bI '

33 Peakiiuyu MaTpu4HOTO CHHTE3a 0 27.11.2023 https://resh.edu.ru

34 T paHCKpHIIIS — MATPIHbI CHITE3 0 29.11.2023 http://window.edu.ru
PHK

35 Tpaucsiiust u e€ 3Tarbl 0 01.12.2023 http://arc.edu.ru/esurd/inde

x.html

K .P

36 OAPOBANHE AMHHOKHETOT. TOI 0 04.12.2023 http://window.edu.ru
pudocom B OmocuHTe3e Oenka

37 OpraiH3auiti reHOMA Y NpOKapHOT i 0 06.12.2023 http://window.edu.ru
9YKapHOT

38 MounekyIapHbIE MEXAHU3MBI DKCIIPECCUU 0 08.12.2023 http://nrc.edu.ru/est/r4/inde
TE€HOB Y 3YKapHUoOT x.html
Bupycbl — BHEKJIETOYHBIE (POPMBI

g KUSHM M OOMHTATHEIE HPASHTEL 0 11.12.2023 https://resh.edu.ru
[TpakTuueckas padbora «Co3mxanue
MOJIETIH BUPYCa»

40 Bupychsbie 3a001eBanMs YeI0BEKa, 0 13.12.2023 http://window.edu.ru
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KUBOTHBIX, PACTCHUHN

HanorexHonoruu B OMOJIOTUH U

41 0 0 15.12.2023 https://resh.edu.ru
MEIULINHE
42 JKu3sHEeHHBIH UK KIETKA 0 0 18.12.2023 http://window.edu.ru
43 Matpuunsrii cuate3 JJTHK 0 0 20.12.2023 http://window.edu.ru
44 | Crpoene xpoMOCOMEL 0 0 22.12.2023 Qtaﬁzlm'ed“'r“/ estir4finde
45 JleneHue KICTKH — MHTO3 1 0 25.12.2023
Tumnsl kaeTok. KapuokuHes U [IUTOKHUHES.
46 Jlabopatopuas pabora «Habmonenne 0 0.5 27.12.2023 https://resh.edu.ru
MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»
47 Perynsauus »kM3HEHHOTO IUKJIA KIIETOK 0 0 10.01.2024 http://window.edu.ru
48 OpraHusMm Kak eJJMHOE [IeI0e 0 0 12.01.2024 )f:t;p;;}/q/lnrc.edu.ru/est/r4/|nde
49 Tkanu pacteHuit. JUIa6opaT013Ha51 pabota 0 05 15.01.2024
«M3ydeHne TKaHEH PACTEHUI
TkaHM >KUBOTHBIX U YETOBEKA.
50 JlaGopatopnas pabora «3yuenue 0 0.5 17.01.2024 https://resh.edu.ru
TKaHEH )KUBOTHBIX»
Opransl. CucTeMbl OPraHoOB.
51 JlaboparopHast pabota «/3yuenue 0 0.5 19.01.2024 https://resh.edu.ru
OpraHOB I[BETKOBOTO PACTEHUS
52 Omnopa Tena OpraHu3MoB 0 22.01.2024 http://window.edu.ru
53 JIBM>KeHHE OpraHU3MOB 0 0 24.01.2024 Zt;r;glnrc.edu.ru/est/r4/|nde
54 [TuTanue opraHu3MoB 0 0 26.01.2024 https://resh.edu.ru
55 IIutanue MO3BOHOYHBIX KUBOTHBIX. 0 0 29.01.2024 http://window.edu.ru
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[InmeBapuTenpHas CUCTEMa YEJIOBEKa

56 JlpIxaHue opraHu3mMoB 31.01.2024 http://window.edu.ru

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U 02.02.2024 http://nrc.edu.ru/est/r4/inde
YeJoBeKa x.html

58 TpancnopT BemIeCTB y OpraHu3MoB 05.02.2024 https://resh.edu.ru

59 Kpoeroctas CHCTEMa [103BOHOHBIX 07.02.2024 https://resh.edu.ru
KUBOTHBIX U YeJIOBEKa

60 Brigenenue y opranu3smMoB 09.02.2024

61 3amura y OpraHu3MoB 12.02.2024

62 NmMmyHHas cuctema yenoBeka 14.02.2024 https://resh.edu.ru
P

63 AMIpAIUNMOCTL 1 PELy A Y 16.02.2024 https://resh.edu.ru
OpPTraHHU3MOB

64 ['ymopasibHas perysisuus U 3H10KpUHHas 19.02.2024 http://nrc.edu.ru/est/r4/inde
CUCTEMa )KUBOTHBIX U YEJIOBEKA x.html

65 DopMBI pa3MHOKEHHSI OPTaHU3MOB 21.02.2024 https://resh.edu.ru

66 [TonoBoe pazMHOXkEHUE 23.02.2024 http://window.edu.ru

67 Meiio3 26.02.2024 http://window.edu.ru

gg | averorenes. Obpasosaiue i passutie 28.02.2024 http://window.edu.ru
TMIOJIOBBIX KJIETOK.
14 : .edu. i

69 HJMBUyaJIbHOE Pa3BUTHE OPIaHU3MOB 01.03.2024 http://nrc.edu.ru/est/r4/inde
— OHTOTI'EHE3 x.html

70~ SAKIAAKA OPraHoB W TKAHCH H3 04.03.2024 http://window.edu.ru
3apOJIBIIIEBHIX JTUCTKOB
PocT u pa3ButHe )XMBOTHBIX.

71 Jlabopatopuas pabora «Buiasackne 06.03.2024 http://window.edu.ru

IMPHU3HAKOB CXOJCTBA 3ap01151mel71
ITO3BOHOYHBIX XUBOTHBIX)»
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PasMHOkeHHME U pa3BUTHE PACTCHUIA.
JlaGopaTtopHas pabota «CtpoeHue

72 0.5 11.03.2024 http://window.edu.ru
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHui»

73 Hctopust ctaHOBIEHHUS U pa3BUTUSA 0 13.03.2024 http://nrc.edu.ru/est/r4/inde
TEHETUKU KaK HayKu x.html

24 OCHOBHBIE TOHATUS U CUMBOJIBI 0 15.03.2024
TCHETUKHU.
3aKOHOMEPHOCTH HACJICI0BaHUS

75~ mpusHaros. MowornGpuaioe 1 18.03.2024 https:/resh.edu.ru
ckpemuBanue. [IpakTrueckas padoTa
"Perrenune 3agaq”

76 ~  WMTONOLWHECKHE OCHOBI 0 20.03.2024 http://window.edu.ru
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHAIUZUPYIOIIES CKPCIHBAHKE, 0 22.03.2024 https://resh.edu.ru
Henosnnoe nomuanpoBanue

7g ~ JwrnOpuusoe ckpelmBaie, 1 25.03.2024 http://window.edu.ru
[TpakTuyeckas pabora «PemieHue 3aaa4»

79 LMTOTOTHYECKNE OCHOBHI AUTHOPHIHOTO 0 27.03.2024 http://window.edu.ru
CKpEeIIMBaHUS

80 CuenieHHOE Hacle10BaHKEe MPU3HAKOB 0 29.03.2024 Qt:][;;]/qllnrc.edu.ru/est/r4/|nde

81 KPOMOCOMHAsT TCOPHS 1 01.04.2024 https://resh.edu.ru
HACJIEACTBEHHOCTH

82 I'eneTnka moia 0 03.04.2024 http://window.edu.ru

83 I'eHOTHII KaK LIE€JIOCTHASA CUCTEMA 0 15.04.2024 zt:]r:;]/qllnrc.edu.ru/est/r4/|nde

84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS 0 17.04.2024 http://window.edu.ru
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paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKaA

N3MeHuYnBOCTH MpU3HAKOB. Buibl

85 0 19.04.2024 https://resh.edu.ru
W3MEHUYUBOCTH

86 MoaudukamoHHass K3MEHYUBOCTh 0 19.04.2024 http://window.edu.ru
BapranunoHHBIN psia U BapUaLIMOHHAS
kpuBas. JlabopaTopHas pabora

gy~ Hccnenoariue sakonomeprocTeil 05 22.04.2024 http://window.edu.ru
MOTU(PUKAITMOHHONW U3MEHUYUBOCTH.
[TocTpoeHue BapUaIMOHHOTO PsIJia U
BapHallMOHHON KPUBOM»

gg | CHOTHINIMCCKAR HIMCHUMEOCT. 0 24.04.2024 https://resh.edu.ru
KoMOuHaTuBHASI HF3MEHUYNBOCTH

89 MyTtannoHHast U3MEHYUBOCTb. 0 26.04.2024 http://window.edu.ru

gp  JAKOHOMEPHOCTH MYTALHOHHOTO 0 29.04.2024 http://window. edu.ru
mpolecca. DMUreHeTHKa U SIUTeHOMHUKA
I'enetuka yenoseka. IIpakTnyeckas http://nre.edu.rulestira/inde

91 pabota «CocTaBleHHE U aHAITN3 0.5 06.05.2024 x.htﬁl o
POIOCIOBHON» -

92 Metoabl METUIIMHCKOW T€HETUKH 0 08.05.2024 http://window.edu.ru
3HaueHNEe MEIUIIMHCKON TeHETUKH B

93 MIPEIOTBPALLEHUH U JICUEHUN 0 13.05.2024 https://resh.edu.ru
TeHETUYECKUX 3a00JIeBaHUI YeTOBEKa
OCHOBHBIE TIOHSATHS CEJICKIIHH.

gq ~ Jlaboparopuas padota «syuckne 05 15.05.2024 https://resh.edu.ru
COPTOB KYJIbTYPHBIX PACTCHHUH U MTOPOJT
JOMAIITHUX KHUBOTHBIX)

g5~ MCTOMEI CEMEKIHORHOM paGOTE. 0.5 17.05.2024 https://resh.edu.ru

JlabopaTtopHas pabota «3ydeHue
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METOJIOB CEJIEKIIUU PACTCHUID»

JloCTHXKEHHS CeIEKIIMU PaCTEHU 1

96 *HUBOTHBIX. [IpakTnyeckas pabora 1 0 20.05.2024 http://window.edu.ru
«IIpuBUBKa pacTeHHI»

g7~ COXpAHCHIE, H3YHCHHE i HCMOML3OBAMHE 1 0 22.05.2024 https://resh.edu.ru
TCHETHYECKUX PECYPCOB
buorexHosorus Kak Hayka u OTpacib htto:/Awindow.edu.ruhtto://n

98 npou3BojicTBa. [IpakTHueckas pabora 1 0 24.05.2024 rc.edu.ru/est/ra/index.html
«M3ydeHnue 0ObeKTOB OMOTEXHOIOTUIY

99 OcHOBIbIE HAPABIICHHS CHHTCTHICCKO 1 0 27.05.2024 https://resh.edu.ru
OHoIOTHH

100 XpOMOCOMHAsI U T€HHAsi UH)KEHEpUs 1 0 29.05.2024 http://window.edu.ru

101 MenuuuHckre OMOTEXHOIOTUI 1 0 31.05.2024 Qt:]ri;]/qllnrc.edu.ru/est/r4/|nde
P i .

102 esepBitbiit ypok. HosTopere, . 1 0 31.05.2024 https://resh.edu.ru
000011eHHEe, CHCTEMATH3allUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 12

I[TPOTPAMME
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11 KJIACC

Ne KoauvecTBo 4acoB DJIeKTPOHHbBIE
B Hara uudposbie
E/ Tewa ypoka Bcero KO;TP' Hpaé“' H3yvyeHus o0pa3oBaTe/ibHbIE
paéoThI paéoThI pecypesI
0 http://nrc.edu.ru/est/r4/i
1 OpomonmonHas teopus Y. Jlapsuna 1 0 01.09.2023 ndex htrml
0 0 https://www.yaklass.ru
2 JIBroKkyiue cuisl 3BoOLMH BUJOB 110 Y. JlapBuny 1 04.09.2023 hitp://window.edu.ru
3 Boproa 3a CYH_I?CTBOBaHI/Ie, €CTECTBEHHBIN U 1 0 0 06.09.2023 http://nrc.edu.ru/est/r4/i
UCKYCCTBCHHBIH 0TOOP ndex.html
. 0 0 http://www.floranimal.r
4 DopMHUPOBAHUE CUHTETUYECKOW TEOPHUH IBOJIOIIHH 1 08.09.2023 U
5 Drarnbl 3BOIOIMOHHOTO MPOLIECCa: MUKPOIBOIIOIUS 1 1 0 11.09.2023  https://resh.edu.ru
¥ MaKPOIBOJTFOITHS
6 [lonynsauuss — 37eMEeHTapHas €IUHULA SBOTIOLUN 1 0 0 13.09.2023 http://nrc.edu.rufest/r4/i
ndex.html
3akoH reHerndeckoro paBHosecus J[x. Xapau, B. 0 ) .
7 Baiin6epra. Jlabopatopnast pabora «BblsiBieHue 1 0.5 15.09.2023 Egg).(//hntrrﬁ.ledu.ru/es'[/M/I
W3MEHUYUBOCTH Y 0COOEH OJTHOTO BHIa» —
https://www.yaklass.ru
8 DneMeHTapHbIe (HaKTOPHI IBOIOINN 1 0 0 18.09.2023 hito://window.edu.ru
9 Oddext ocHoBatens. IhdexT OyTbUIOUHOTO 1 0 0 20.09.2023 http://www.floranimal.r
rOpJIbIIIKa u
Murpanuu. M3omsmmn nonyJsisimii: reorpaduyaeckas, 0 0 )
10 1 22.09.2023  https://resh.edu.ru
Ononoruveckas
11 Ecrectsenmbiii 0t00p — Hanpasommii paxrop 1 0 0 25.09.2023 | https://resh.edu.ru
IBOJTFOIIHH
12 Tlonosoii o160p 1 0 0 27.00.2023 ~ Mup://nrc.edu.ru/est/rd
ndex.html
13 [Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTar 1 0 0.5 02.10.2023 = http://nrc.edu.ru/est/r4/i
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MHKpo3Botoiy. JlaboparopHas padbota «3ydeHue
apoMop(}030B U UINOAIATNITAIIUI Y pACTEHUH U
YKHBOTHBIX»

ndex.html

[Ipumepsl MPUCIIOCOOICHHN Y OPTraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,

http://www.floranimal.r

14 OMOXMMHYECKHE, MTOBeIeHUecKue. JJabopaTopHas 0.5 04.10.2023 U
paborta «IIpucnocobaeHuss OPraHu3MOB U UX =
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY
Bun, ero kpurepuu u ctpykrypa. JlaboparopHas ) .
15 pabota «CpaBHEHHE BUIOB 110 MOPHOIOTUIECKOMY 0.5 06.10.2023 Ettp.//www.floranlmal.r
KPUTEPHIO» =
0 https://www.yaklass.ru
16 Crpyxrypa Buna 09102023 - iwindow.edu.ru
17 BunooGpazoBanue kak pe3yiabTaT MUKPOIBOIIOIUN 0 11.10.2023 Ettp://www.florammal.r
0 Http://nrc.edu.ru/est/r4/i
18 W3onupyromiyie MexaHU3MBbI 13.10.2023 ndex_html
19 MakpoaBosrorus. [TaeoHToIOrHYecKrue METOTbI 0 16.10.2023 http://www.floranimal.r
W3Y4YEHUS IBOJIFOLIUN u
20 Bbuoreorpaduueckrue MeTo1bl U3y4E€HUS IBOTIOLUN 0 18.10.2023 http://nrc.edu.ru/estr4/i
ndex.html
21 IMOPHONIOTHYECKAE 1 CPABHHTEILHO- 0 20.10.2023  https://resh.edu.ru
MOP(}OIOTHUECKHIE METO Bl U3YICHHSI SBOTFOITUN
MornekynspHO-TeHETUIECKUE, OMOXUMHUUYCCKUE U 0 http://nrc.edu.ru/est/r4/i
22 23.10.2023
MaTeMaTHYECKHUE METOIbI U3YUCHHSI IBOTIOIIUN ndex.html
23 OO01mre 3aKOHOMEPHOCTH BOJTFOITHH 0 25.10.2023 Ettp://www.floranlmal.r
24 O0600611eHne o TeMe: «IBOIIOLUSD 0 27.10.2023 https://resh.edu.ru
o5 HayuHble runoTe3sl MpOMCXO0KACHUS )KU3HU Ha 0 08.11.2023 http://www.floranimal.r
3emie u
26 JloHayuHbIE IPEACTABIEHUS O 3apOKIEHUH KU3HU 0 10.11.2023 https:/Fwwiw. yaklass.ru

http://window.edu.ru
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http://nrc.edu.ru/est/r4/i

27 OCHOBHBIE 3Tanbl HEOPTAHUYECKOU IBOTIOLIUN 1 13.11.2023
ndex.html
28 I'unoTe3sl 3apOrKACHUS KU3HU 1 0 15.11.2023  https://resh.edu.ru
29 Hcropus 3emiii 1 METO/IbI €€ N3YICHHUSI. 1 0 17.11.2023 L\ttp://www.floranlmal.r
30 HavanbHbIe 3Tanbl OpraHU4ecKoi IBOIIONUN 1 0 20.11.2023 http_S://VYWW'Vaklass'ru
http://window.edu.ru
31 DBOJIIOLUS HYKapUOT 1 0 22.11.2023 Dttp://www.floranlmal.r
OCHOBHBI€ 3TaIlbl BOJIIOIMH PACTUTEILHOIO MUPA.
32 [MpakTrueckas padota «M3yueHne 0ocoOeHHOCTEH 1 0.5 24.11.2023 | https://resh.edu.ru
CTPOCHUS PACTCHUU PAa3HBIX OTIACIOBY
33 OCHOBHBIE ITAITBI 3BOJIOIUN )KHBOTHOTO MHUpPa 1 0 27.11.2023 Dttp://www.floranlmal.r
DBouTOLUs )KUBOTHBIX. [IpakTHyeckas padora http://www.floranimal.r
34 «M3ydyeHne 0coOEHHOCTEHM CTPOSHUS TTO3BOHOYHBIX 1 0.5 29.11.2023 U ) ) '
YKHUBOTHBIX» =
0 https://www.yaklass.ru
35 Pa3BuTHe xu3HM Ha 3eMIie 1o 3paM U IepuoiaM 1 01.12.2023 http:/Awindow.edu.ru
36 Pa3BuTHeE xM3HN Ha 3eMJIe TI0 3paM U Mepuoiam 1 0 04.12.2023  https://resh.edu.ru
37 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U IepruoiaM 1 0 06.12.2023 L\ttp://www.floranlmal.r
38 ["eoxpoHoOrHYECcKas KapTa 1 0 08.12.2023 = https://resh.edu.ru
39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIITHI OPTaHU3MOB 1 0 11.12.2023 http://nrc.edu.ru/estr4/i
ndex.html
0 http://nrc.edu.ru/est/r4/i
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 1 13.12.2023 ndex.htmlhttps://www.y
aklass.ru
http://window.edu.ru
41 [Tono)xeHue YenoBeKka B CHCTEME )KHBOTHOTO MUPA 1 0 15.12.2023  https://resh.edu.ru
4p ~ PasBUTHC IPCIICTABICHHI O IPOUCXOXACHNUN 1 05 18.12.2023  https:/resh.edu.ru

YCJIOBCKa
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MecTo yesioBeka B CUCTEME OPraHu4IeCKOro MHpA.
JlaboparopHuas pabota «M3ydueHne ocoOeHHOCTEM

http://nrc.edu.ru/est/r4/i

43 1 20.12.2023
CTPOEHHS CKEJIeTa YCIOBEKA, CBA3aHHBIX C ndex.html
PSIMOX 03KJICHUEM)
44 JIBroKyliye cuibl aHTPOIIOreHe3a 1 0 22.12.2023 L\ttp://www.floranlmal.r
45 CoOTHOIIEHUE OUOJIOTUYECKAX U COLMAIBHBIX 1 0 95 12 2023 http://nrc.edu.ru/est/r4/i
(hakTOpOB B aHTPOTIOTEHE3E ndex.html
46 OCHOBHBIE CTaJU1 aHTPOIIOI'eHE3a 1 0 27.12.2023 Dttp://www.floranlmal.r
47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA 1 0 10.01.2024 L\ttp://WWW.floranlmal.r
48 [IpapoauHa yemoBeka 1 0.5 12.01.2024 http://nrc.edu.ru/est/r4/i
ndex.html
49 Yenoseueckue pacel. [IpakTuyeckast pil60Ta 1 0 15.01.2024 http://nrc.edu.ru/est/r4/i
«M3yveHune KOIOrHYeCKUX a/IalTallii YeTOBEKaY ndex.html
50 3apokJIeHUE U Pa3BUTHE KOJIOTUH 1 0 17.01.2024  https://resh.edu.ru
51 MeTo1pI DKOJIOTHH. 1 0 19.01.2024 L\ttp://www.floranlmal.r
52 3HaueHNe DKOJIOTHYECKUX 3HAHUH I YeJIOBEKA 1 0 22.01.2024 https://resh.edu.ru
53 Okonoruyeckue HakTopsl 1 0 24.01.2024 L\ttp://www.floranlmal.r
Aobuotnueckue haktopbl. CBET KaK IKOJOTHYESCKUN http://nrc.edu.ru/est/r4/i
54 daxTop. JlaboparopHas pabota «BrisgBreHue 1 0.5 26.01.2024  ndex.htmlhttps://resh.ed
HPUCTIOCOOJICHUIT OPraHU3MOB K BIUSIHUIO CBETa» u.ru
Abuotnueckue pakropsl. TemmnepaTypa Kak
55 okonormieckuit haxrop. Jlaboparopias pabora 1 0.5 29.01.2024  https://resh.edu.ru
«BpIsiBIICHHE TPUCITOCOOJICHHI OPTaHU3MOB K
BJIMSIHUAIO TEMITEPATYPhID»
AbuoTtrueckue paktopbl. BiakHOCTh Kak _ .
56 sKoJornueckuit pakrop. JlabopaTopHas padbora 1 0.5 31.01.2024 http://www.floranimal.

«AHaTOMHUYECKHE 0COOEHHOCTH PacTeHUH U3 pa3HbIX

u
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MeCT OOuTaHUI»

http://www.floranimal.r

57 Cpenpl 00uTaHUs OPraHu3MOB 02.02.2024 U
58 buonornueckune puTMbI 05.02.2024 http.s://vyww.yaklass.ru
http://window.edu.ru
59 XKuznenusie popMbI OpraHU3MOB 07.02.2024 Ettp://www.floranlmal.r
60 buotnueckue GakTopsl 09.02.2024 http://nre.edu.rufestrd];
ndex.html
61 3HavyeHre OMOTUYECKHUX B3aUMOICHCTBUH JUIs 12.02.2024 http://www.floranimal.r
CYIIIECTBOBAHHSI OPI'aHU3MOB B CpeJie OOMTaHUS u
http://nrc.edu.ru/est/r4/i
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHU TOMYISIUN 14.02.2024 ndex htrml
OcHOBHBIE TIOKA3aTeH MOMYJISIHH: YUCICHHOCTD, https://www.yaklass.ru
63 16.02.2024 TV
IUTOTHOCTbh, BO3PACTHAsSI U MOJIOBAsi CTPYKTYpa http://window.edu.ru
64 OCHOBHBIE TIOKa3aTeIH MOIYJISIUU: POKIAEMOCTb, 10.02.2024  https://resh.edu.ru
IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUH
65 Oxojorudeckas CTpyKTypa MOIyJIsALUun 21.02.2024 Ettp://www.floranlmal.r
) Https://www.vaklass.ru
66 JluHamuKa nonyasuuy U e€ peryisiuus 23.02.2024 hitp://window.edu.ru
67 Kpusbie pocra uncineHHocTH nomyisinuu. Kpusble 26.02.2024 http://nrc.edu.ru/est/r4/i
BBEDKHBAHHUS ndex.html
68 DKOJIOTUYECKAS HUIIA BUA. 28.02.2024 https://resh.edu.ru
69 Bua xak cucrema nonynsiuit 01.03.2024 http://nrc.edu.ru/estir4/i
ndex.html
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUN )KMBOTHBIX 04.03.2024 https;/lwww'vaklass'ru
o http://window.edu.ru
71 Co00I1IeCTBO OPraHU3MOB — OHOIICHO3 06.03.2024 https://resh.edu.ru
72 OKxocucrema Kak OTKpbITasi cucTeMa 08.03.2024 http://nre.edu.ru/estr4/i

ndex.html
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73 KpyroBopoT BelecTB v MOTOK 3HEPTUU B IKOCHCTEME 11.03.2024 http://window.edu.ru
74 OCHOBHBIE TIOKa3aTeIIH IKOCUCTEMbI 0 13.03.2024  https://resh.edu.ru
75 DKOJIOTHYECKUE TTUPAMUIBI 0 15.03.2024 Ettp://www.floranlmal.r
76 N3menenust coo0IIecTB — CYKIIECCHH 0 18.03.2024 thtp://WWW.floranlmal.r
27 [puponausie 9KOCHCTEMBI. DKOCHCTEMBI 03€p H PEeK. 0 20.03.2024  https://resh.edu.ru
DKOCHCTEMBI MOPEH U OKEaHOB
78 [Ipupoausie OKOCHCTEMBL. DKOCHCTEMBI TYH/P, 0 99 03.2024 http://www.floranimal.r
JIECOB, CTEIEH, ITYCThIHb u
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0 25.03.2024 L\ttp://www.floranlmal.r
80 Ypb6oskocucremsl. [Ipaktudeckas padbora «/3yueHue 05 27 03.2024 hitps://resh.edu.ru
U onucaHue ypOoIKOCHCTEMBbI»
81 3aKOHOMe£)HOCTVI/I (opMUpPOBaHUS OCHOBHBIX 0 29.03.2024 http://www.floranimal.r
B3aWMO/ICHCTBUI OPTaHU3MOB B DKOCHCTEMAX u
MexaHn3MBbl BO3AECUCTBUS 3arpsiI3HEHUHN pa3HbIX 0
82 THUIIOB Ha CyOOpPTaHM3MEHHOM, OPraHU3MEHHOM, 01.04.2024  https://resh.edu.ru
HOMYJISIIIMOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaas 0601049Kka 3eMiau 0 03.04.2024 http://nre.edu.ru/est/r4/i
ndex.html
84 VYuenne B. U. Bepranckoro o 6uocdepe 0 05.04.2024
0 https://www.yaklass.ru
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 15.04.2024 hitp://window.edu.ru
86 KpyroBopoTsI BeniecTB 1 OMOTEOXUMHUYECKUE IAKITBI 0 17.04.2024 http://nre.edu.ru/estrd],
ndex.html
0 https://www.yaklass.ru
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 19.04.2024 hitp://window.edu.ru
88 YcroitunBocTh 61ochepsl 0 22.04.2024  https://resh.edu.ru
89 DKOJIOrHYEeCKHE KPUIUCHI M UX TPHYNHBI 0 24.04.2024 | http://www.floranimal.r
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Ettp://www.floranimal.r

90 BoszneiicTBue yenoBeka Ha Ouocepy 1 26.04.2024 U

91 AHTpOHOI;eHHOG BO3/ICHCTBUE HA PACTUTEIBHBIN U 1 29 04.2024 httD.S://VYWW.vakIaSS.ru
JKHBOTHBIN MHP http://window.edu.ru

92 OxpaHa IpUPOIBI 1 06.05.2024 = https://resh.edu.ru

93 OCHOBHBIE TIPUHIMIIBI YCTONYHUBOTO Pa3BUTHS 1 08.05.2024 http://www.floranimal.r
4eJI0BEYECTBA U IIPUPOJIBI u

94 ParrionaabHOE PUPOIOIOIH30BAHUE H COXPAHEHHUE 1 13.05.2024  https://resh.edu.ru
OHMOJ0rn4ecKoro pa3zHooopasus 3emiu

95 O0606mieHne 1o TeMe «MUKPOIBOIIONUS U € 1 15.05.2024 http://www.floranimal.r
pEe3yJIbTaThI» u

9% 00600611eHne 110 TeMe «MaKpOIBOIIOIHUS U €€ 1 17.05.2024 http.s://VYWW.vaklaSS.ru
pe3yabTaThI» http://window.edu.ru

97 O606menue o Teme «[IporcxoxaeHe U pa3BUTHE 1 20.05.2024 hitps://resh.edu.ru
KM3HU Ha 3emiie»

98 O6o006menue o Teme «I[IpoucxoxaeHre YenoBeKa — 1 99 05.2024 http://www.floranimal.r
AHTPOIIOTEHE3) u

99 O06o006mIeHHe 110 TeMe «DKOJIOTHS — HayKa O 1 24.05.2024 http_s://vyww.yaklass.ru
B3aMMOOTHOIICHHSIX OPTaHU3MOB) http://window.edu.ru
O600menue mo Teme «OpraHu3Mbl U cpefia http://nrc.edu.ru/estir4/i

100 - P pet 1 27.05.2024  ndex.htmlhttps:/resh.ed
oOuTaHus»

u.ru

0O000menune 1Mo TeMe «DKOJIOTUA BUIOB U )

101 . 1 29.05.2024 | https://resh.edu.ru
TOMYJISITA I

102 O606mmenue o treme «buochepa — rmobdanpHas 1 31.05.2024 http://www.floranimal.r
3KOCHCTEMAY u

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1.buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., Pyonios A.M. u npyrue; noa
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3aarensctBo «IIpocBemenney, 2023,
JIEKTPOHHAS BEPCHUS.

2. O6mas 6uonorus, 10 — 11 kmacc/ [laceunuk B.B., Kamenckuit A.A., Kpukcynos E.A. u
npyrue; noa peaakuuei [Taceunuka B.B., - lIpoda, 20012.

3. buonorwus, 6uonornyeckue npoueccsl U cuctemsl — 10-11 knace, mpouabHBINA YpOBEHb,
/A.B.Tepemos, P.A. IlerpocoBa. — MHemo3uHa, 2013.

4. Pabouas Terpaap. buonorus. O6mias 6uonorus. 10-11 knaccel. ba3zoBsiii ypoBeHb. ABTOD:
ITaceunuk B.B., IlleBuos I'.I'. Metoanueckoe mocodue.

buonorus. O6mas o6uonorus. 10-11 kmaccsl. ABrop: [laceunnx B.B., [lleBios

Irr.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA
"MeTtoauueckoe nocobue k yueOnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuka
«buonorus. O6mias 6uonorus. bazosslit ypoBens. 10—11 xmacce»", Cepusi: Beprukanb

(dpoda), 2015

HMAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru

http://window.edu.ru

https://resh.edu.ru

http://nrc.edu.ru/est/r4/index.html

http://www.floranimal.ru






