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HOACHUTEJBHASA 3AIINCKA
[IporpamMma o 6MoJIOTHMU COCTaBICHA B COOTBETCTBUU C

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273 — @3 «O6 obpazoBanun B Poccuiickoii
denepanuny,

2. Ilpuxazom MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit @enepaunu ot 17 mas
2012 1. Ne 413 «OO6 yrBepxkaeHHN (heneparbHOTrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeAHEro O0IIero 00pa3oBaHUS», C W3MEHCHUSIMU U JIOTIOJHCHHUSIMH OT: 29
nexabpst 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 cenrsiops, 11 gexadbps 2020
r., 12 aBrycra 2022 r.

3. Ilpuka3z MunucrepctBa npocpemenus Poccuiickoir @eneparuu ot 18.05.2023 Ne 371
"O6 yrBepxkaeHHH (ereparbHOM 00pa30BATENBHON MPOrpaMMBI  CPEJIHEr0 OOIIEro
obpazoBaHus".

4. denepanpHas paboyast IporpaMmMa OCHOBHOTO 001Iero oopa3zoBanus buosnorus

(yrmybnennsiii ypoenb) it 10—11 kmaccoB 00pa3oBaTeIbHBIX OpraHU3aIui

[Tporpamma no yuebnomy npeamery "buosorus" (nanee - 6M0JI0TUS) HA YPOBHE CPEIHETO
o0miero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®denepannm», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX IOJIOKEHUN (perepanbHOM pabodeil mporpamMmmbl
BOCITHUTAHHUS.

VYueOubiii npeamer «buonorus» yriyonéunoro ypoBHs wusydenus (10-11 xmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOW oOnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpoduinbHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOoJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM muddepeHnnanu 00y4eHus: Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUS M MPHU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MKy OCHOBHBIM OOIIMM,
CpPEeIHUM OOLIUM, CpelHUM MpOodEeCCHOHATBHBIM U BHICIIUM oOpa3oBaHueM. B To ke Bpems
KKIBIA U3 ATHX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MIPUOPUTETHOE PELLICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M Pa3BUBAIOIIMX 3aJay, CBA3AHHBIX C MpodopHueHTanuen
o0yyaroImuxcst ¥ CTUMYJIMPOBAHHMEM HMHTEpeca K KOHKPETHOM 00JIacTM Hay4yHOTO 3HaHMS,
CBSI3aHHOTO C OWOJOrHed, METUIMHOM, HKOJOTMel, INCHUXOJOrHed, CIOPTOM MM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér npencraBiieHre O IENIH U 3a/1a4ax
u3yueHus yuebHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, OIpeiesseT 00s3aTeNbHOe
(MHBapMaHTHOE) MNPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUpOBAaHUE MO pasjeliaM U TeMmaw,
pacrpeziesieHue 1Mo KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh 3yUeHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPpEIMETHbIX W BHYTPUIIPEJAMETHBIX CBsS3€d, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme nmo OMoJOrMM peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAIlpaBICHHOCTh Ha  MOCIEAyIolllee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPHUEHTUPOBaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS], IKOJOTHUYECKOTO MBIIIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opasze *KHM3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHHUS K OKpYXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peamuzanuu
tpeboBanuii ®I'OC COO K mIaHUpYEeMBIM JHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyibTataM o0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NEeSITeIbHOCTH O0YYaloIUXCs MO0 OCBOCHHMIO COZAEp)KaHUS OMOJOrMYecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.



YueOHbIil npeaMeT «buonorus» Ha ypoOBHE CpeaHEero oOmero oOpa3oBaHHS 3aBepIIacT
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA PacIIMPEHUE U YriyOleHue 3HaHUuH
0o0ydJarmuxcss O JKUBOM TMPHPOJE, OCHOBAX MOJICKYISIPHOH U KIETOYHOW OuoJIoTHH,
SMOpPUOJIOTHH U OMOJIOTUU PA3BUTHUS, TEHETUKU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLHUOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriayOoJleHHOM YpOBHE OpHEHTHPOBAHO HA
MOJTOTOBKY OOYYAIOMIMXCS K IMOCJICAYIOMIEMY TOMy4eHUI0 OUOJIOTUYECKOTO OO0pa3oBaHHS B
By3aX M OpPraHM3alMsIX CPeJAHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYCHHH OOY4YaIOUMMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus, B 10—11 xinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U YIITyOJeHbBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KUBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIHHO BKJIIOYEHbI OWOJOTMYECKHE CBEICHHS
IPUKIIAHOTO M TOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHPHI AJIs
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMH 00YUYaIOIUMUCS IPU U3y4YeHUH (HUBUKH, XUMUH,
reorpaduu u MaTEMaTHKH.

Crpykrypa mporpamMmbl 1o ydeOHOMYy mpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K H3yueHuto Ouosoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepPHbIE JAJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluH,
SBOJIIOIIMM OPraHUYECKOT0 MHUpa Ha 3emiie, COXpaHEHUs: OHOJIOTHYECKOro pa3HooOpasus
wiaHetsl. Tak, B 10 kiacce HM3y4yaroTCs OCHOBBI MOJIEKYJSIPHOW M KIETOYHOW Ouosoruw,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroluxcs Mo OOTaHUKE, 300JI0THH, aHATOMUH,
¢uzuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VueOnbiii mnpeamer «buosorus» mnpusBaH o00ECHEUNUTh OCBOCHHE OOYyYarOIUMUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMpaBWI, JEXKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOI KapTHHBI MHMpa, 3HAaHUH O CTPOEHUHM, MHOr00Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSIUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJIOTMU, MPUKIAIHBIX ACIEKTax
OMONOTHYeCKUX 3HaHWM. J[7s pa3BUTHS M TOJEpXKaHUS WHTEpeca 0O0YyJaromMxcs K OHOJIOTHU
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuana B COJIEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W PA3BUTHs TOW WA WHOU
oOnacTu OMOJNOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIIeHHE Ba)KHEHIINX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBIIAJICHUE
0o0y4JarlIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUHMOHAJIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHra v NpHoOpeTeHue YMEHHI MCIOJIb30BaTh 3TH 3HAHUS B (POPMHUpPOBAHUM MHTEpeca
K omnpeAenéHHoi o0nacTu MpodecCHOHATBHON NeATENbHOCTH, CBA3aHHONW ¢ OMONOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I POJAOIKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUsI.

JlocTtuxenue 1enu u3ydeHus ydeOHoro npenmera «buosnorus» Ha yriiyOn€HHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrneM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHHU,



MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOIYJISIHS, BHI,
Oouoreoneno3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJjoruu;

O3HAKOMJICHHE  OOYyYaromMXcsi €  METOJaMH  IO3HaHWsSl  KUBOW  MPUPOIBIL:
HCCJIEIOBATEILCKUMU METOaMU OUOJIOTMYECKUX HAYK (MOJEKYJISPHOU U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJOruM, NaAJCOHTOJOIMM, 3KOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEIEHUS
OMOJIOTHYECKHX HCCIIEeOBaHUi B JabopaTopuu U B mpupojae (HaOIoaeHUe, H3MEpPEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIJICHUE OOYYAIOIIMMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIWTh, AHAIM3HPOBATH U
UCIIOJIB30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKONW TEPMUHOJIOTHEH 1
CUMBOJIMKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLMAIBHO-
SKOHOMHYECKUMU M SKOJOTHUYECKUMH MpOOJieMaMU YEeIOBEYECTBA; OIEHUBATH IOCIEICTBUS
CBOEHM JEATENIbHOCTH I10 OTHOILIEHUIO K OKpYXarolled HpUpPOJHON cpene, COOCTBEHHOMY
3I0pPOBBI0 U 3J0pPOBBI0 OKPYKAIOLIUX JIIOAEH; OOOCHOBBIBaTH M  COOJIOJATh  MeEpbl
npodunakTUKu UHQEKIMOHHBIX 3a00JI€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OECTIeUeHHs
0e30MacHOCTH COOCTBEHHOH >KU3HENEATEIbHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaThb COBPEMEHHBIC HAy4YHBIE OTKPBITHA B OOJIACTH
OuoJioruu;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPHITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 IpoOJieMaMu, METOJ0JIOTMEH OMOJIOrM4ecKOro HUCCIIEIOBAHUS, MPOBEACHUS
HKCIEPUMEHTAJIbHBIX HUCCIECIOBAaHUM, pelIeHus OHOJOrMYEeCKUX 3a/4ad, MOJEIMPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOy4aromMXcsl [IEHHOCTHOTO OTHOIIEHUS K >KUBOM MPHUpPOJE B LIEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHME DSKOJOTUYECKOW, TE€HETUYECKOU
rPaMOTHOCTH, OOIIEW KyJbTYpbl MOBEACHUS B MPUPOJE; MHTETpallMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpeTreHne o0y4aromuMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOI0NOIb30BAHUU
(cobmoieHne TpaBUJ MOBEAEHHS B MPUPOJE, OXpaHbl BHJOB, 3KOCHUCTEM, OHochepsl),
COXpPaHEHUH COOCTBEHHOI'O 3[0POBBbS U 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOIEHUS Mep
npopmiakTuku  3a0oneBaHud, oOecrieyeHHe  O€30MACHOCTH  KHU3HENESATEIbHOCTH B
Ype3BbIYAIHBIX CUTYalUsX MPUPOJHOTO M TEXHOI€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOTNYECKNX 3HAHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO3JlaHME YCJIOBMHM JJIi OCO3HAHHOTO BbIOOpa OOYyYaIOUUMUCS WHIUBUAYaTbHON
00pa30BaTeNIbHOW  TPAaEKTOPUH, CHOCOOCTBYIOLIEH MOCIEayIoIEMY HpoQpecCHOHATBLHOMY
CaMOOTIPEJICICHNIO, B COOTBETCTBUU C HWHAWBUIYAIBHBIMU HHTEpECaMH M TOTPEOHOCTIMHU
pervoHa.

OO6miee 4ymuClIO YacoB, OTBEACHHBIX Ha H3ydyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OTb6op oOpraHu3alMOHHBIX  (OpM, METOJOB H CPeACTB OOydeHHS OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpaBIEHHOCTU HA MPOAOKEHHE
Ouoornyeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(PECCHOHATBHOTO U BBICIIETO
oOpa3oBaHusl.



OO0s3aTeNIbHBIM YCIIOBUEM MPU OOYYCHUU OMOJIOTUM Ha YIIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEJCHUE JIA0OPATOPHBIX W MpakTU4Yeckux pador. Takxke ywacTue oOydarommxcs B
BBITIOJTHCHUH  TPOCKTHBIX M y4eOHO-UCCIEOBATEIbCKUX  pabdOT, TeMaTHKa KOTOPBIX
OIpENEeNsIeTCS YYHUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaJdbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccuun, cBsizaHHbie ¢ Owojorueil. 3HadyeHHWe OWOJOTHH B MPAKTUYCCKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. I'apseid, I
Meunnenb, B. W. Bepnanckuii, W. II. IlaBnos, M. WM. Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Onoaoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCTb, CJIOXHOCTh U YIOPSJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, CAaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak hopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *UBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Guonornueckux qaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuiel U cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopatopHoe 000pyIOBaHUE TSl IPOBEACHUS HAOMIOACHUN, N3MEPEHHUIA,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CUCTEMM.

Tema 3. buojorusi KjieTrkun



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

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ, MEUYeHbIX AaToMOB, Au(QepeHnuanbHoe  EeHTPUPYTHpOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydeHWe METOJOB KIIETOYHOH Owonormm (Xxpomartorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPHUTENSl, pPEareHTa, ydacTue B CTPYKTYPUPOBAaHHUH KIIETKH, TEIUIOPETYJISALHH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

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

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

Jlununer.  TuppoduneHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukanus — numnujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK u PHK. Ctpoenne HykinemHOBBIX KUCIOT. HykineoTuasl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

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

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

JleMoOHCTpaL UK

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

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



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

Jla6opaTopnasi pabora «O6HapyxeHHE OETKOB C IMOMOIIBIO KAYeCTBEHHBIX PEAKIIHIL».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

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

CtpoeHne MpOKApUOTHYECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckod wMeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuto3. Dx30muTo3. Kiletounas crteHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIMHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBI)
SHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas (yHkuus annaparta [onpmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(GOTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHune M QyHKIUHM HEMEMOPAHHBIX OpPraHOUOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Knetounsiit nentp. CrTpoeHMe M JABWKEHHME JKTYTMKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBeli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAsT  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

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

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

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «ccienoBanue I1a3Moin3a U JEMIa3MOJIN3a B PACTUTEIbHbIX
KJIETKax.

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

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIK H  TeTepoTpodHBIA. YyacTue KHUCIOpoAa B OOMEHHBIX  IpoIleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHtsl. OTianuus (epMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

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

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

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

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHUE. Pojb MUTOXOHApPHI B IpoLEccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpan U

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

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

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

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



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peajn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cunte3 PHK. [IpuHIMObI TpaHCKpUNIIMK: KOMILJIEMEHTapHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

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

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

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

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

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

JleMoOHCTpaLun

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

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

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKHIT), CUHTETUYECKMH M TMOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MepUO/ bl
uHTEp(PAa3bl.

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

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muTo3a. Kaprnokunes u nutokunes. buongornueckoe 3HaueHre MUTO3a.

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



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

JdemoHcTpauMu

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

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

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

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

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

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

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

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

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

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

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUN: TPONMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

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

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEpPXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl ¥ MJIIEKOMTUTAIOIMUX. Perymsius npixanus. J[prxarenbHbie 00BEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru



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

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

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KHUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3aIIMTA OpTraHU3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM.

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

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

['ymMopasibHast perynsnusi ¥ SHAOKPUHHAs CHCTeMa >KMBOTHBIX MU uernoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

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

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €EMKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MmHoOKeHHe U pa3BUTHE OPraHU3MOB

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

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

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 M ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem amobpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIEKOMUTAIOMIMUX. 3apOJIbIINIEBbIe JUCTKH (TaCTPYJIALINS).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWyeCKUX B3aMMOJECUCTBHI TreHoB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSIMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B IIPHUPOJE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

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

MexaHu3MBbI pEryIsiiuyd OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIIEPMAaTO30UAa»,
«OCHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUW», «KU3HEHHBIH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



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

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

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

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

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTUN, (eHoTHr. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

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

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HaKkoB MPH HETIOJHOM JTOMUHUPOBAHUU.

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

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

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

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

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK ¥ OPraHU3MOB.

JleMoOHCTpan U

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, «[ eHeTrka monay, «Kapuorum yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMU 3aKOHA HE3aBUCHUMOIrO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

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

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

['enotunuueckass W3MeHUYUBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbI MyTammii».

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

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia U BapUAlMOHHOW KPUBOMY.

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

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTonbl M3Y4YCeHUS TEHETUKH YENIOBEKA: MeHEAIOTMYECKUN, OJIM3HEIIOBBINA, [IMTOTCHETUICCKU,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ noMounpio [11P-
anaymza. Hacnencrennbie 3a0051eBaHus YelioBeKa. [ €HHBIE 1 XpPOMOCOMHBIEC OOJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKHX 3a00JICBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCYJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETHYECKOTro Tpy3ay. ITUUECKUE aCTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenbl. ['eHeTuyeckas NPeApacroyioKEHHOCTh
YeJIoBEKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHs] TCHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekius. 3apoXkaAeHUE CeleKIUM U JoMmectukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JlaHMM COPTOB pACTeHUH H TOpoJa IKMBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JAHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepHalia Jijisl CEJICKIINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruionusi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHHS CENeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyeCKUMU pecypcamu cealbCKOX03AUCMEEHHbIX U NPOMBLCIOBbIX
HCUBOMHBIX 8 YeNX YIIYYULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHOL02ULL.

JleMoOHCTpaL UK

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHON H3MEHUYMBOCTW», «METOIbI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUI».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI U CHHTeTHYeCKasi Onoorus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie OMOCUHTETUYECKHE TTYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menununackue ouorexnonoruu. IloctrenoMHuas nudposast meaununa. [1LP-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi A pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMUUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, yctaHoBieHue MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepusn», «I eHHas HHKEHEPUI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

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

11 KUIIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJIOLMOHHBIX NpeACTaBJIeHU B 0M0J10T I
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.



JBwkymme cuibl dBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas HW3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (o K. Jluaner)y», «JlecTHuna >xuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Popmbl 60pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KYJIbTYPHBIX QopM KamycThl», «Ilopoabl JOMamIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHHULA 3BomolMH. COBpEeMEHHbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HaKTOPHI (IBMDKYIIME CHIIBI) ABOJIOMUH. MyTalMOHHBIA IpoIecc.
KombOunaruBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbIUKA.
CHudicenue 2eHemuyecko2o pasHoooOpaszus: npuduHvl u ciredcmeus. Ilposenenue 3¢ppexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHMXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoliuil (nu3pynTuBHbIN). [TomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
M3onsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHMS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIOIMOHHOM OuoNOrMM B  pa3paboOTKE HAYYHBIX METOJOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

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

Tabmuupl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «[lomynsuoHHast CTPYKTypa BUIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBmWKyImme CHIIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoi», «[lomynsaiunoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucroco6IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYEeCKOe BMJI000pa3oBaHHE BHUJOB cHUHUIL, «[lonumnonasl pactenuit», «KamyctHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaboparopHas padora «BrisBieHHE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

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

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBotolMy. [laneonTonornyeckue MeToAbl U3Y4E€HUS SBOIOLHUH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

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

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKME M  MaTeMaTU4YeCKHEe METOJAbl HM3YUEHHUS  HBOJIIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YENIOBEKAa W LIMMIaH3e», «lJ1aBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

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

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitaMu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOi BoroNuK. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monmmepoB u3 MoHoMepoB. KoanepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaemble OpraHM4eCKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss MeTtabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TIPYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

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

OcHOBHBIE 3Talbl SBOJNIONUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMpuOuil M penTHIni.
[TpoucxoxaeHne MIICKOMHUTAIUX W NTUI. [IpuHOMN kioyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue uvepBu»,
«YIeHuCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITuuen,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pey», «Pa3BUTHE >KU3HU B TMAJICO30MCKOM 3pe», «Pa3BuTHEe XU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HWITIOKOYKHUX, CKEJEThl
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

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

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

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTJZIETIOBY.

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

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paenbl u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

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

CxonctBo  yenoBeka € KUBOTHBIMHU. (CuHcTEMaTHMYECKOE IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

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

OcHoBHBIE CTaJuU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIBI)
U paHHHE MOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU HroAci. YenoBek yMenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. YenoBek reinensOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenaMu Agpuku. [Taneorenerrka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomymnsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonsrue o pace. bonbime pacel: eBponeouaHas (eBpasuiickast),
aBCTPANIO-HETPOUIHAS (PKBaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
INyTH paccelieHuss 4YesloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCTh, uenoBeKa K  pa3HbIM  YCIOBUSIM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeTolbl B (u3nWdeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTHSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



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

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

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepUalIbHOW KyJIbTYphl MIPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elloBEeKa M Yepena IIMMIAaH3€, MOJENb KUCTH YelIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

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

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSIX OpPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

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

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpuponoid. DOpMHUPOBAaHME 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

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

Tabmune!l 1 cxembl: «Paznensl d3kogorum», «MeToasl 3KoIoruny», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

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

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

Temmeparypa Kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
IToliknitoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

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



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

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOUYHbBIE U TOUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

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

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3aUMOACUCTBUS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

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

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

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus



YUCIIEHHOCTH TMOMYJSLMHA: poib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Hum. llorenuuanbaas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

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

JleMoOHCTpaL U

IToprper: Ixx. . XaT4ynuHCOH.

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

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

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

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

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKlieccuu. IlepBUUHbBIE U BTOPUYHBIE CYKLECCHHM U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, Ny CmbvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackod (ayHel. buomornueckoe ¥  XO3iCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI0SUUECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jieca», «DyHKUMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonoray, «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

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

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

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

IKCKypeusi «IKCKYpCHs B THIWYHBIN OMOTeoIeHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHass o0ojgo04Yka 3eMiH, TJ€ CYHIECTBYET HMJIM CYIIECTBOBAJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcobeHHOCTH OMochepsl Kak TI00ambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEUIaHHbIE U MIMPOKOJINCTBEHHBIE Jieca, CTEIN, CaBaHHBI, IyCThIHU, TPOIMYECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

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

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«IlycThIHSIY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKu.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu K0CUcmem u cnocobos Hopbovl ¢ OUONOBPENCOECHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaduu  OXpaHSIEMBIX pPACTCHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 b 1
HONOTHA Kak fiayka https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBLIE CHCTEMBI H X M3yHCHHC https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorus ketkn 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/7fA1c292
bu6mmoreka [JOK
5 8 2
CTpocHue 1 yHKuHH KICTKH https://m.edso0.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencteennas ungopmanus u bubnuotexa [JOK
7 . 9 0.5
peanu3anus €€ B KIETKE https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
XK i 1
8 VISHCHHBII WHICT FOICTKH 6 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
17 1.
o CTpocHHE i YHKIHH OPraHH3MOB ° https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
10 P 8 1.5
ASMHOICITHE 1 PASBHTHE OPrafusMon https://m.edso0o.ru/7f41¢c292
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 bubnnorexka [JOK



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

U3MEHYMBOCTH OPTaHU3MOB https://m.edso00.ru/7f41c292
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 E;If; ,P,I;f;(;g r0u/1§f41C292
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 ng: ;I;?:;Zg r(a/lif41c292
14 I'eneTnka yemoBeka 3 0.5 ngi;;?:;iggﬁfﬂﬂw
15 Cernekuus OpraHu3MoB 4 1 E::fsj?;;?:(licsaogr(zlffﬂd%
16 buoTtexHonorus u cuHTETHYECKass OMOJIOTUs 4 nggﬁﬁ:&ig 8/1;:41(:292
17 Peseproe Bpems 1 fé‘fﬁfﬁfﬁgﬁﬁmmz

bubmuorexa [JOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13 https://m.edso00.ru/7f41c292



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnnoreka [HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 MuxposBosronus 1 e€ pe3y bTaThl 14 2 https://m.edso0o.ru/7f41c292
bu6mmoreka [IOK
3 MakposBommonus 1 €€ pe3ynbTaTsl 6 1 https://m.edso0.ru/7f41c292
A ITponcX0XKIEHHUE U PA3BUTHE KU3HH HA 15 15 brbmorexa LIOK
3emite - https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
5 [IpoucxoxxaeHue yenoBeka — aHTPOIIOT€HE3 10 1 https://m.eds00.ru/7f41c292
DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSIX bubnmnoreka [JOK
6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41c292
C OKpYKarolleu cpeaou
bu6mmorexa [IOK
7 OpraHusmsl 1 cpesia 0OUTaHus 9 15 https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 OKoJIorys BUJIOB ¥ MOMYJISLIHI 9 0.5 https://m.edsoo.ru/7f41¢c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 bu6mmorexa [IOK

CHUCTEMBI



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

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

bubmuorexa [JOK
10 Bbuocdepa — rmobanbpHas SkocucTemMa 6 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
11 YenoBek U OKpYXKalolias cpeaa 6 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



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

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOSHHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIC.

B cTpyKkType JIUYHOCTHBIX Pe3yJlbTaTOB OCBOEHUS MPOTrPamMMbl MO OMOJOTHH BbLIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUUCKON  Tpa)KIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPECICHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHHoe pa3zeumue BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOUIUXCS PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, MPHUCYIIUMU  CHUCTEME
Ouosoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ DKOJIOTMYECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU JEATEILHOCTH B COOTBETCTBHH C TPAAHIIMOHHBIMU POCCHUHUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHUsI BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TpyJa M CTaplieMy IMOKOJICHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeXHOTr0  OTHOMICHHMS K  KYJbTYPHOMY  HACIE€IUI0 W TPAAUIHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS y4eOHOTo npeamera «bromaorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIUXCsl PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOMIMX TPAJAMIIMOHHBIM IEHHOCTSM POCCHIICKOTO  OOIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTU B MPOLECCE pealu3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaXKEHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUIEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEXKJACHUSIMHU, KYIbTYPHBIMH IEHHOCTSIMH U COLIMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIIENIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIIEHHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COACPIKAHMS,



TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PoIMHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM IPUPOJIBI,
JnocTtuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OHMOJIOTUH, TOHUMAaHKS 3HaY€HUs1 OMOJIOTHHU B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEIIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CIYEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pPOJUTENSM, CO3JAAHMIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJULHUSIMH HapOJ0B
Poccumn;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOIO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

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

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIISTH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

MOHUMaHWE W pealn3alius 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pPOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHSATUN U OTHbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBEBIO;

NOHMMAaHHE UEHHOCTU TPaBUJ MHAMBUIYAbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYalUSX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS ATKOTOIs,
HAapKOTUKOB, KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM JAESTEIHHOCTH TEXHOJIOTMUYECKON U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NeSITeIIbHOCTD;

UHTEpEC K pa3inyHbIM cepam mpodeccnoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HY;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHHE K MPUPOAE KaK UCTOUHUKY KHU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphI: MPHUOOPETEHHE OMbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIONB30BaTh MPUOOpETaeMble NPU U3YYCHUH OMOJIOTHM 3HAHUS U yMEHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJ MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATUE JEHUCTBHM, IPUHOCAIIMX BpPEX OKPYXKAlOLIEH NPUPOJHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHS MpPeIIpPUHUMAEMBbIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBAaTbCS HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO HA JMajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIIUKYIHTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATEJIbCKON KYJIBTYpPbI KaKk CPE/ICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue creuuduku OMONOTMM KaK HayKd, OCO3HaHHs €€ poiau B (POpMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OeCreyeHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 INT00aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecrieueHus epexoia K yCTOHYMBOMY Pa3BUTHIO, pallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHajdu3a U OOBSICHEHUS SBICHUN
OKpYKAIoIIero MHUpa M NPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHUE JejaTb O0OOCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS PELICHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeSTeNIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHONOrus» BKIIOYAIOT:
3HaUUMBIC IS  (POPMHpPOBAHUS MHPOBO33PEHHS  OOYJAIOMIMXCS  MEKIUCHUTLITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTUS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe JecTBHs (TO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PErYISTHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYy4YaroUInXcs;
CIOCOOHOCTh 00yJaronmxcs WCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHUBEpCAJIbHBIC YyUeOHBIC JCUCTBHS B IMO3HABATEIBHOW W
COLIMATILHOM MTPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM HA YpPOBHE CpeaHEro oOiero ooOpazoBaHus Yy
oOygaromerocss OyayT chopMHpOBaHBI TO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01iero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

ORi1ajieHHe YHHUBEPCAJbHBIMU YU4€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHWHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuy, 0000IIeHHUsI), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHIATUSIMH);

OTIPECIIATh TEMH JEATSIBbHOCTH, 3a7aBas TapaMeTpbl M KPUTCPUU HUX JIOCTHIKCHUS,
COOTHOCHTB Pe3ybTaThl ACSITEILHOCTH C TIOCTABJICHHBIMH IICIISIMH;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEHUs (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAaCCMATPUBAEMBIX SBJICHUSIX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MPUMEHSTh CXEeMHO-MO/JICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUUM Pa3HOTO pPoOJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;



pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspelnieHus npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIb30BaTh PA3UYHBIC BUJBI ACATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHHSA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYyalMsX, B TOM YHCIE MpU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BJIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa3OBaTEIbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ peleHus, HaXOAWTh AapryMEHThl JUIS JOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UpPOBaTh IIOJyYCHHbIE B XOJ€ pELICHHUA 3aJauyd pe3yiabTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBHS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh IEPEeHOCUTh 3HAaHMA B  I[IO3HABATENBbHYI0 M  IPAaKTHYECKYl0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUTaTh HOBBIE WJEM, NpEeJlaraTb OpPUTMHAIbHBIE MOJXOJbl U PELICHUS, CTaBUTh
npoOJIeMbl U 3aJjauu, OMyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TEKCcTe yueOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTMUECKUX CIOBapsAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pa3IMYHBIX BUAOB U (GopM
NPEJICTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUNYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMYy MpEACTaBIECHUS OHOJOTHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ OMOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYecCKre W MaTeMaTUYeCKHe 3HAKH W CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMAIMK, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCHU TI0 CYLIECTBY 0OCYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh



CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4HUTbIBATH HWHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, IMOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIllUi, YMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMU OOIICHHS M B3aMMOJCHCTBHS, MOHUMATh HaMEpPEHUS
JOPYTuX JIOACH, TPOSIBIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECeHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIAMBUAYAIbHON pabOThl MpU
pelieHnr OMOJIOrHYecKor MpobieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUU C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OpPraHU30BBIBAaTh M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, pPaCIpElesATh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaHbI B OOLIUIl pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh HHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 11€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPUPOJE, CBOEMY 3JI0POBBIO U 30POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7a4ll B OOpa30BATEIHHOM JESITEIBHOCTH U
’KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITENIFHO COCTABJIATH IJIAH PELIeHUs MPOOJIEMBI C YUETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO MIMPOKOHN 3PYIUIIMU B pa3HBIX 001aCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JEeWCTBUN
U MBICJIUTENBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHHM, HCIIOJIB30BATH MPUEMBI pEIICKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHHUS COJAEp)KaHMs yueOHoro mpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yYeHHsT 00y4YaroOIUuXCs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKue sl OHOJOTMM HAy4HbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPIpPETAlMUd U IpeoOpa3oBaHMIO 3HAHUM, BUIbI
JeSTEeIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUM M HX NPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3ynpTaTsl IPEACTABICHBI 110 T0J1aM
U3YYEHHUS.

[IpenmerHbie pe3ynabTaThl OCBOCHUs ydeOHoro mpenmera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOIMU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB IPHUPOABI U
pelieHny mpobieM paloHaIbHOIO IPUPOIONOIB30BaHUS, O BKIIAJE POCCUMCKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIOYAeT: OCHOBOINOJArarolue
OMOJOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
CaMOperyJsilysl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouyHas Tteopus T. IIBannma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTEHHi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIENJICHHs, YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMYECKHUX pSAOOB B HacleACTBEHHOW wu3MeHunBoctu H. WM. Basunosa), npuHIUIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJAaMH HAY4YHOI'O MO3HAHUS, HCIOJIb3YEMbIX B OMOJIOrMYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHIA,
’KUBOTHBIX U 4Y€JIOBEKA, CTPOCHHSI OPraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATENbHOCTH, NPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAIICHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M TeTepoTpo(HOro TUIIOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHOHAIBHOIO PA3BUTHS, Pa3MHOKEHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KJIETKH U UX (DYHKUIHUIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanaMd OOMEHa BEIIeCTB, dTalamMH KJIETOYHOTO IHKJIA U >KM3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pemaTh OWOJNOTHYECKUE 3a/add, BBIABIATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXy HCCIEIyeMbIMH OHOJOTHYECKUMH TIPOIleCCaMU U SIBICHUSMHU, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHME BBIIOJIHATH JJAOOPATOpHbIE U IpPAaKTHUECKHWEe padoThl, coOII0AaTh MpaBuia Mpu
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YyUEOHO-HMCCIEIOBATENBCKONH paboTe Mo OWONOTHH, SKOJIOTUU U
MeIUIHEe, MPOBOANMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOMIECTB, W IMYOJHMYHO TPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OMOJOrUM M MEOUIMHBI (KJIOHUPOBAaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpPaBICHHOE
M3MEHEHHE T€HOMAa U CO3JjaHie TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETBCKOI0 X031 CTBa, MUIIEBOM
MPOMBIIIIEHHOCTH, YIIyOJlsTh IO3HABATEIbHBI HHTEPEC, HANpaBICHHbIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJODKEHHE OHOJOTMYECKOro O00pa3oBaHUS B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTH 3HAHUM O MECTE U PO OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUH BOMPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMHUPOBAHHM LIEHHOCTHOTO OTHOILIEHUS K
npupojie, OoOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUUCKUX M 3apyOekKHBIX YYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OMpPENeNeHHUs U
MOHMMAHHE CYIIHOCTH OCHOBOIOJAralouX OHWOJIOTMYECKUX TEPMHUHOB U TOHATHH (BHZ,
sKocucTteMa, Owuocdepa), Oumosormdeckue Tteopuu (dBomtonMOHHAs Teopus Y. J[lapBuHa,
CHUHTETHYecKasi Teopusi sBoionuu), yueHus (A. H. CeBepuoBa — 0 MmyTsSX M HampaBIEHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. Baiin6epra, 3aponsimeBoro cxonctsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHeE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIE€HHBIX W3MEHEHWH B
IPUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMXKYILEIO U Ppa3pbIBAIOLIErO0 €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIFOLIUU
Ha TeHO(OH]| MOIYJISALUH, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeoBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aWMOCBSI3M MEXKIY IPOLECCaMU HBOJIOLUM, JBUXKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMM Pa3JInYHbIX AKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISIBJIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOJICHHOCTh BUIOB
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IUHCTBA YEIIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OHOJOTMYECKUE 3a7aud, BBIABIATH MPUYUHHO-CIICIACTBEHHbBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIOJIHATH JJAOOpaTOpHbIE U MpPAaKTHYECKHE padoThl, COOMI0AaTh MpaBuUiia IPHU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

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

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEAOBATEIILCKON paboTe Mo OMOJOTHUU, DKOJIOTHH U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAay4HbBIX OOIIECTB, U MyOJIMYHO MPEICTaBIAThH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb THUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKa U
YeJIOBEYECKUX pac, O IMPUYMHAX, MOCIHEACTBHUSIX U CIOco0ax MpeAoTBpAllleHUs TI100albHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, TPHPOJIONONB30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AWCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.

BocnurareqbHasi cocTaBisiioas y4eOHOro npeamera, Kypca

BocnurarennbHbIM MMOTCHIIMAI y‘-IC6H01"O npeamMeTa «buomorus» PCAIU3YyCTCA YCPE3
HCIIOJIB30BaHUEC BUJI0B 1 q)OpM JACATCIIBHOCTH, OITMCAHHBIX B Paboueii mporpaMmMe BOCIIUTAHHA.

Peanuzanus nemarorndeckMMu pabOTHUKAMK BOCITMTATENILHOTO MOTEHIMAA YPOKa
MpeJIoJiaraeT CieIyroIIee:



YCTaHOBJICHHE JIOBEPUTENBHBIX OTHOUICHUH MEXIY MEAarorn4ecKuM pabOTHUKOM 1
00y4aromuMucsi, CHocOOCTBYIONINX NO3UTUBHOMY BOCHPHUATHIO 00YJaIOUTMMHUCS TPEOOBAaHUH 1
npoch0 Mearorndeckoro paboTHUKA, MPUBJICUCHUIO UX BHUMAHUS K 00CyKJaeMOil Ha ypoke
uH(pOpMaINy, aKTUBU3ALUH [T03HABATEIBHON AEATEIHHOCTH;

noOyxIeHue 00yJaronuxcs coOII0aaTh Ha YPOKE OOMICTIPUHSATHIC HOPMBI ITOBEACHHUS, TTPABUIIA
OOIIeHMS CO CTapIIMMHK (TIEAArOTHICCKUMH pa0OTHUKAMH) U CBEPCTHUKAMU (00YUArOIIIMHUCS ),
MPUHLIMITBI Y4eOHOM TUCHUIUIMHBI U CaMOOPTaHU3allHH;

MIPHUBJICYCHIEC BHUMAHUS 00YYAIOIINXCS K IICHHOCTHOMY acCIleKTy U3yd4aeMbIX Ha YPOKax
SIBIICHUH, OpraHu3anus uX paboThI C TOTy4aeMOl Ha YPOKE COIMAIEHO 3HAYUMOUN HHpOpMAaITHe
— WHULUUPOBaHUE €€ 00CYXICHHUS, BEICKA3bIBAHUS 00yUJAIONTUMUCS CBOCTO MHEHUS 110 STOMY
MOBO/TY, BEIPAOOTKH CBOETO K HEH OTHOIIICHUS;

UCII0JIb30BaHUE BOCIIUTATENIbHBIX BOZMOXKHOCTEHN CoZiepKaHUs y4eOHOro MpeaMeTa 4epes
JEMOHCTpALMIO 00yYarOUIMMHUCS IPUMEPOB OTBETCTBEHHOT'0, IPAYKJAHCKOTO ITOBECHMS,
MPOSIBIICHUS YEJIOBEKOIIO0US U 100pOCEepACUHOCTH, Yepe3 M0I00p COOTBETCTBYIONIUX TEKCTOB
JUTSL 9YT€HUS, 3a]1a49 JJIs1 PeIICHUs], TPOOJIEMHBIX CUTYAIMH 11 0OCYKJIEHHS B KJIACCE;

NpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOTHI C 00YJAIOMIMMHCS: CTUMYIUPYIOIINX
II03HABATEJIbHYIO MOTHBALIMIO 00yYarOIUXCs; TUCKYCCHM, KOTOPbIE Jat0T 00y4aroIMMes
BO3MOXKHOCTb IPHOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOIO JMAJIOra; IPYNIOBONH pabOThl MK
paboTHI B apax, KOTOpbIE y4aT KOMaHJHOW paboTe U B3aUMOJECHCTBUIO C IPYTUMH JETHMHU.



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 buosiorus kak KOMILUIEKCHas: HayKa U 1 bubanorexa [JOK
KaK 4acTh COBPEMEHHOI0 00111eCTBa https://m.edso0o.ru/7f41c292
bubmuoreka [IOK
2 JKuBble cHUCTEMBI U X CBOMCTBA 1 https://m.eds00.ru/7f41c292
3 VpoBHEBas OpraHU3aIys KUBbIX L Bubmoreka [IOK
CHCTEM https://m.edsoo.ru/7f41¢c292
A HcTOopHst OTKPBITUS ¥ U3yYEHUS i bubmiorexa [IOK
knetki. Kierounas reopus https://m.edsoo.ru/7f41c292
Metoasl MOJNEKYJIIPHON U KJIETOYHON bubmmnoreka HOK
6uonorun. [Ipaktuyeckas pabora https://m.edsoo.ru/7f41c292
5 «3yueHne MeTog0B KJIETOUYHOU 1 05
ouonoruu (xpomartorpadus, '
anekTpodopes, AuddepeHnnaibLHoe
neHtpudyruposanue, [1L[P)»
but6mmorekxa [IOK
6 XUMUYECKHH COCTAB KIETKH 1 https://m.edso0.ru/7f41c292
. MuHepaibHbIE BENIECTBA KIETKH, UX L Bubsmorexa LIOK

Ouosoruyeckas poib

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



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

Opranndeckue BemecTBa KIeTKH —
oenku. JlaboparopHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/7f41c292

8 0.5
«O0bHapyxeHue 6€JIKOB ¢ IOMOIIIBIO
KaueCTBEHHBIX peaKLUii»
CaolicTBa, KiIaccupuKauus U GpyHKIHHI Bubmmorexa LIOK
9 6CIKOB https://m.edsoo.ru/7f41c292
OpraHuyecKye BEleCTBa KIETKH — Bubmmorexa LHOK
10 VTIEBOTBI https://m.edsoo.ru/7f41c292
1 OpraHuyecKye BEleCTBa KIETKH — Bubsmorexa LIOK
JIUTTA B https://m.eds00.ru/7f41¢c292
Hyxnennossie kucnotsl. JIHK nu PHK. bubmuoreka [IOK
12 JlaGopaTtopHas pabora «McciaenoBanue 05 https://m.edso00.ru/7f41c292
HYKJIGMHOBBIX KUCJIOT, BBIJICIICHHBIX U3 '
KJIETOK Pa3JIMIHBIX OPTaHU3MOB)
Crpoenue u pynkuun ATD. [Ipyrue brbmorexa [IOK
13 nykneosuarpudochars: (HTD) https://m.eds00.ru/7f41c292
CexsenupoBanue JJHK. Mertonbt bubmmnoreka HOK
14 TE€HOMUKH, TPAHCKPUIITOMHKH, https://m.eds00.ru/7f41c292
MPOTEOMUKHU
but6mmorekxa [IOK
15 Mertozs! cTpykTypHOit GHONOr MK https://m.eds00.ru/7f41¢292
Tuns! knetok. [IpokapuoTHueckas brbmotexa LIOK
16 KITeTKa https://m.edso00.ru/7f41c292
17 CrpoeHune 3yKapuOTUYECKON KIIETKH. 05 bubnmnorexa [JOK

[IpakTuyeckas padora «M3yuenue



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

CBOWCTB KJIETOUYHOW MEMOpaHbI»

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

bubnunorexa LIOK
18 TToBepXHOCTHBIH anmapar KIeTKH https://m.eds00.ru/741c292
OnHOMEMOpaHHBIC OPTaHOMIbI bub6nmoreka [IOK
19 kietku. [IpakTuueckas padora 05 https://m.edsoo.ru/7f41c292
«M3yueHne NBHKEHUS IIUTOILIa3MbI B
PACTUTEIBLHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOUBI KJIETKU: bubnuoreka [IOK
MUTOXOHJIPUH, TIJIACTH/IBI. https://m.edsoo.ru/7f41c292
20 JlaboparopHas pabota «lccienoanne 0.5
MJIa3MOJIN3a U JETUIa3MOoIn3a B
PACTHTEIBLHBIX KIETKAX)
bubmuoreka [{OK
21 HemeMOpanHbIe OpraHOUIBI KIIETKH https://m.edso0.ru/7f41c292
bubnmorexa [IOK
22 Crpoenue u GyHKIHMH s1pa https://m.eds00.ru/7f41c292
CpaBHHTENIbHAS] XapaKTEPUCTUKA bubmuoreka [IOK
93 KJIETOK 3yKapuoT. JlaboparopHas 0.5 https://m.eds00.ru/7f41c292
pabota «3ydyeHue CTpoeHHs KIETOK
pa3IMYHBIX OPTAHU3MOB)
AcCCUMWIISILIUS M TUCCUMMJIISALIUS — bubmuoreka [JOK
JIBE CTOPOHBI MeTabom3Ma. THITbI https://m.edsoo.ru/7f41c292
24 oOMeHa BemiectB. JlabopaTopHas

pabora «/M3ydyeHue KaTaauTHIeCKOH
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMHJIa3bl WM KaTanasbl)»



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

DepMEHTaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTaboI13Ma.
JlaGopaTtopHnas pabora «3yueHue

bubnunorexa LIOK
https://m.edsoo.ru/7f41c292

25 0.5
(epPMEHTATUBHOTO PACIICTIIICHHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTEIBHBIX
U )KUBOTHBIX KJIETKAX)»
26 BeNKu-akTUBAaTOPhl M OEKHU- Bubnuoreka [IOK
HHIHGHTOPBI https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
21 ABTOTPOQHBIIT THIT 0OMCHA BELIECTB https://m.eds00.ru/7f41¢292
bubnunoreka LIOK
28 dorocHHTE3 https://m.eds00.ru/7f41c292
Xemocunres. Jlaboparopnas pabota bubnmorexa LIOK
29 «CpaBHenue npoueccoB poTocuHTE3A 0.5 https://m.edso00.ru/7f41c292
1 XEMOCHHTE3aY
AHaspoOHbIe OpraHu3Mbl. Buibl bubmuoteka [IOK
30 6poxxenus. JlaboparopHas paboTa https://m.eds00.ru/7f41c292
«CpaBHEHHUE TIPOIIECCOB OPOXKCHUS U
JIGIX AHH S
31 AdpOOHBIE OPraHU3MBL. JTambl bubmuorexa TIOK
SHEpIeTHIECKOro OOMeHa https://m.edsoo.ru/7f41¢292
OHeprus MeMOpPaHHOTO rpaiueHTa bubmuoreka [JOK
32 npoToHoB. Cunte3 AT®: pabota https://m.eds00.ru/7f41¢c292
npoToHHON AT®-cuHTa3bI
but6mmoreka [IOK
33 Peakmui MaTpraHOTO CHHTE3a

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Tpa"CcKkpunuus — MaTpUYHBIA CHHTE3

bubnunorexa LIOK

34 PHK https://m.eds00.ru/7f41¢292
bubnunorexa LIOK
35 Tpancnsuus u e€ sTansl https://m.edsoo.ru/7f41c292
Komuposanue aMMHOKUCIOT. Postb Bubmiorexa LIOK
36 puGOCOM B GHOCHHTE3E Gerka https://m.edsoo.ru/7f41c292
Opranusanys reHoMa y IpoKapHoT U bubsmorexa LIOK
37 syKapHor https://m.eds00.ru/7f41c292
MonekynasipHbIe MEXaHU3MbI bubsmorexa LIOK
38 SKCTIPECCHI TEHOB Y 5YKApHOT https://m.eds00.ru/7f41c292
Bupycsr — BHeKsIeTOUHBIE (POPMEI Bbu6moteka [JOK
39 KHU3HHU U OOJIUTaTHbIE apa3UThI. 0.5 https://m.eds00.ru/7f41c292
[Mpaktuyeckas padora «Co3nanue '
MOJIEITH BUPYCa»
BupycHble 3200/1eBaHus YelI0OBEKa, brbmorexa LIOK
40 KHBOTHBIX, PACTEHHUii https://m.eds00.ru/7f41c292
HaHOTeXHOJIOrHY B GHOJIOTUH bubnmorexa LHOK
41 METHITHHE https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
42 JKM3HEHHBIN LUK KICTKH https://m.edso0o0.ru/7f41c292
bubnunorexa LIOK
43 Marpuunbiii cunres JJHK https://m.eds00.ru/7f41c292
44 Xpomocomsl. JlabopaTtopHas pabota 0.5 bubmuotexa [IOK
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«M3y4eHune XxpoMOCOM Ha FOTOBBIX

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

MUKpOIpenaparax»
bubnunoreka LIOK
45 Jlenenue KIeTKH — MHTO3 https://m.edso0.ru/7f41c292
Tunsl knetok. Kapuokunes u bubmuorexa [IOK
nuTokuHe3. JlaboparopHas pabota https://m.edsoo.ru/7f41¢c292
46 «Habmoneane MuUTO3a B KIIETKAaX 0.5
KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
bubnuoreka [{OK
47 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK https://m.eds00.ru/7f41c292
bubnuoreka [{OK
48 Opranu3sMm Kak eHHOE Le]I0e https://m.edso00.ru/7f41c292
49 Txanu pacrenuii. JlabopaTopHas 05 BH6J?HOTeKa LOK
pabota «/3ydyeHue TkaHel pacTeHU» ' https://m.eds00.ru/7741¢292
TkaHW )KUBOTHBIX U YEJIOBEKA. bubmmoteka IIOK
50 JlaboparopHas padota «3yuenue 0.5 https://m.edsoo.ru/7f41c292
TKaHeW KUBOTHBIX)»
Opranbsl. CHCTEMBI OpPTaHOB. bubnuotexa [JOK
51 JlaboparopHas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41c292
OpraHOB IIBETKOBOTO PACTEHHSI»
bubnunorexa LIOK
52 Ormopa Tena OpraHiu3MoB https://m.eds00.ru/7f41c292
bu6nunorexa LIOK
53 JIBuKeHNE OpraHu3MOB

https://m.edsoo.ru/7f41c292
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bubnunorexa LIOK

54 ITnranue opraHu3mMoB https://m.eds00.ru/7f41c292
e5 IMuTaHue O3BOHOYHBIX HKUBOTHBIX. Bubnmoreka [IOK

[IumeBapurenpHas cuctema 4eloBeEKa https://m.eds00.ru/7741¢292
bubnunorexa LIOK

56 JlpIxaHne OpraHu3MoB https://m.edsoo.ru/7f41c292
JIpIXaHHEe MO3BOHOYHBIX KUBOTHBIX U bubnmoreka IOK

57 qeroBeKa https://m.eds00.ru/7f41c292
bubnuoreka [{OK

58 TpancnopT BelecTB y OpraHu3sMoB https://m.eds00.ru/7f41c292
KpoBeHocHast cucTeMa 1mo3BOHOYHBIX Bubimorexa LIOK

59 KUBOTHBIX 1 YeTOBEKA https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK

60 Beisenenne y opranusmMos https://m.edso0.ru/7f41¢c292
bubmmoteka IIOK

61 3amura y OpraHu3MoB https://m.edsoo.ru/7f41c292
bubnunorexa LIOK

62 VIMmyHHas cucTema denoBexa https://m.edso00.ru/7f41c292
63 PazapaxuMocCTh U perynsmus y Bubmmorexa LIOK

OPraHI3MOB https://m.edsoo.ru/7f41¢292
I'ymopanbHas peryisauus u bubmuotexa [IOK

64 OHJIOKPUHHAsS CUCTEMA )KUBOTHBIX U https://m.edso0.ru/7f41c292

YCIIOBCKa
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bubnunorexa LIOK

65 DopMBbI Pa3MHOXKCHHUS OPraHU3MOB https://m.eds00.ru/7f41¢c292
bubnunorexa LIOK
66 Honosoe pa3sMHOKEHNUE https://m.edsoo.ru/7f41c292
bubnunorexa LIOK

67 Meiios https://m.edso0.ru/7f41c292
["amerorenes. O6pazoBanue u bubnnorexa [JOK
pa3BUTHE MOJIOBBIX KIJIETOK. https://m.edso00.ru/7f41c292

68 JlaboparopHas pabota «3ydenue 0.5
CTPOCHHUS TIOJIOBBIX KJIIETOK HA
TOTOBBIX MUKpPOIIpEnapaTax»

69 WHIuBUIyalbHOE Pa3BUTHE Bubsmorexa [IOK
OpTaHWU3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41¢c292

20 3akJajika OpraHoB ¥ TKaHe# u3 Bubsmorexa [IOK
3apOIBILICBEIX JTHCTKOB https://m.eds00.ru/7f41c292
Poct u pazBuTHE KUBOTHBIX. bubnmnorexa [JOK

71 JlaGopartopHas pabota «BrisBieHHe 0.5 https://m.eds00.ru/7f41c292
MIPU3HAKOB CXOJCTBA 3apObIIIeH '
MO3BOHOYHBIX KHBOTHBIX)
Pa3smHoeHue u pa3BuTHE pacTeHUH. bu6muoreka [JOK

79 JlaboparopHas pabota «CtpoeHue 05 https://m.edso00.ru/7f41¢c292
OpPTraHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHun»

73 VcTopHst CTAaHOBJIEHUS U Pa3BUTHS bubmiorexa OK

TCHCTUKHN KaK HAYKH

https://m.edsoo.ru/7f41c292
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OCHOBHBIC TIOHATHS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/7f41c292

74 0.5
«/Ipo3oduna kak 00BEKT
TCHETUYECKUX HCCIICTOBAHMIT
3aKOHOMEPHOCTH HACIEAOBAHUS bubnmoreka [JOK
npu3HaKoB. MoHOrHOpUIHOE https://m.edso0.ru/7f41c292

75 ckpemuBanue. [Ipaktudeckas padora 05
"N3yueHune pe3ynbTaToB '

MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

-6 L{uTonOrnuecKue OCHOBBI Bubmoreka [IOK
MOHOTHGPHHOTO CKPEITMBAHHS https://m.edsoo.ru/7f41¢c292

- AHanusupyolee CKpeluBaHue. Bubimorexa LIOK
Herosmoe T0OMUHIpOBAHTE https://m.edsoo.ru/7f41c292
JlurubpuiHoe ckpenBaHue. bubmmnoreka HOK

78 [IpakTuueckas pabora «M3yuenue 05 https://m.edsoo.ru/7f41c292
Pe3yIbTaTOB TUTHOPHIHOTO '

CKpEIIUBAaHUS Y APO30(PHIIBI»

29 LIMTONOrHYECKHE OCHOBBI bubmmorexa LIOK
JTUrHGPHIHOTO CKPEITHBAHIS https://m.edso0o.ru/7f41c292
CueruieHHOe HacJeI0BaHNe Bubmorexa LIOK

80 MpPH3HAKOB https://m.eds00.ru/7f41c292
XpoMocoMHast TeopHst brbmorera [IOK

81 HACHE[CTBEHHOCTH https://m.edsoo.ru/7f41c292

82 I'enernka momna but6mmoreka [IOK
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bubnunorexa LIOK

83 I'enoTum kak 1enocTHas cUCTeMa https://m.eds00.ru/7f41c292

84 [eHeTHYECKUIT KOHTPOJIb PA3BUTHUS bubnmorexa LHOK
DPACTEHHA, KHBOTHBIX 1 HeOBEKA https://m.edsoo.ru/7f41c292

85 M3MeHUMBOCTD IPU3HAKOB. Busl Bubmorexa [HOK
3MEHUMBOCTH https://m.edso0o.ru/7f41c292

bubmuoreka [IOK

86 MozudukanuoHHas H3MEHINBOCTD https://m.eds00.ru/7f41c292
Bapuannonnsliii psig 1 BapuanoHHas bubmmoreka [JOK
KpuBas. JlabopaTopHas paborta https://m.edsoo.ru/7f41c292

87 «MccnenoBanne 3aKOHOMEpHOCTEN 05
MOIU(PUKAITIOHHON U3MEHUYUBOCTH. '

[TocTpoeHre BapHallMOHHOTO psiAa U
BAapUALMOHHON KPUBOII»

88 [eHOTHITMYECKAs M3MEHYUBOCTD. bubmiorexa IIOK
KoMOHHATHBHAS H3MEHIMBOCTE https://m.eds00.ru/7f41c292
MyTanmoHHas U3MEHYUBOCTbD. bubmuoreka [JOK

89 [TpakTuyeckas pabora «Myranuu y 05 https://m.edsoo.ru/7f41¢292
Ipo30¢uiIbl (Ha TOTOBBIX '

MUKpOTIpenaparax )»
3aKOHOMEPHOCTH MYTAITHOHHOTO bubnuotexa [JOK

90 nporecca. DIUreHeTHKa U https://m.eds00.ru/7f41¢c292
SMUTCHOMUKA

91 I'eneruka uenoseka. [IpakTuueckas 0.5
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pabora «CocTraBiieHrEe U aHATU3
POAOCIIOBHOM

92

93

MeToasl METUITMHCKON T€HETUKHT

3HayeHNe MEIUIINHCKON T€HETUKHU B
MPEAOTBPAIEHUH U JICUCHUH
reHeTHYECKUX 3a00JI€BaHUI YEJIOBEKA

94

OCHOBHBIC TIOHATHUS CEJICKITHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTCHHUH U
MIOPO/T IOMAITHHUX JKAUBOTHBIX)

0.5

95

MeToap! ceIeKIIMOHHON paboTHI.
JlaGopaTtopHast pabora «3yuenue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

96

97

98

99

JlocTr>KEeHMS CeJIEKIMU PACTEHUN U
#KUBOTHBIX. [IpakTiueckas pabora
«IIpuBuBKa pacTeHHI»

COXpaHeHI/IC, HU3YUCHUC U
HCIIOJB30BaAHUEC I'CHECTUYCCKUX

pecypcos

buortexHonoTMs KaK HayKa U OTpacib
npousBojacTBa. [IpakTryeckas padora
«M3yuenue o6beKTOB
OMOTEXHOJIOTHM»

OcHOBHBIC HaIlpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH

0.5

100
101

XpOMOCOMHaSI 1 T'CHHAaA WHXCHEPHUA

MeauuuHCcKe OMOTEXHOJIOTUU

102

PesepBHblii ypok. [ToBTOpeHume,




0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 0 135




[Ipunoxenue k paboueit mporpamme no npeamety «buomorus»

PaccMoTpeno Ha MeTogU4YECKOM 00BEAMHEHUH [Ipunsaro Ha negarorndyeckom cosere OY Yr1BepxkaeHa

ITporoxon Ne 1ot 30.08.2023 [Iporokos Ne 1 ot 30.08.2023 [Ipuka3z Ne 525-0 ot «30» 08.2023r.

TEMATUYECKOE IIVIAHUPOBAHMUE na 2023-2024 y4yeOHblIii 1oj

buosorusa
Vyuutens: boiiko CC
Kimacc: 11

OO611ee KOJIMYECTBO YacOB Ha MpeaMeT 1o yueoHnomy ruiany 102 gaca

N3 Hux Ha:

1 monyroaue — 48 yacos

Il monyroaue — 54 vaca

[To 3 yaca B Hegento. Beero yueOnbix Henens 34

Ha jabopaTopHbie paboThI 7,5 4acoB

Ha npakTuyeckue pabotsl 0 yac

KOHTPOJIbHBIE paboTHI 2 Yaca

[IpenycmoTpeno YaCOB CAMOCTOSATEILHON PabOThI yHaIIUXCsl, U3 HUX
Ha 3aHATUAX 4acoB

CocTaBieHo B COOTBETCTBHHU C MPOrpaMMoit 00111eo0pa3oBaTesIbHBIX YupexieHuit: denepanbHoit pabodeil mporpaMMbl OCHOBHOT'O OOIIIEr0
oOpa3zoBanus no 6uonoruu s 10-11 kinaccoB (YriryOneHHBINH yPOBEHD)

VYuebnuk: buosnorus, 11 knacc/ [Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u apyrue; nox penakuueii [Taceunuka B.B., Akimonepnoe
obmectBo «M3natenscTBO «IIpocsemienuey, 2023r.



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Konrpoabnsie IIpakruyeckue A PakTuecKas bp
n/n Bceero H3YYeHHs jara oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypesI
1 DBOJIIOLIMOHHAS TEOPUS 1 01.09 bubnmnoreka HOK
Y. JapBuHa ' https://m.edso0.ru/863eac2c
Jlpmiyimpe CHEL bubnuorexa [IOK
2 3BOJIIOIUU BUAOB 110 Y. 1 02.09
H A https://m.edso0.ru/863eac2c
Hapsuny
bopnba 3a
3 CYILIECTBOBAHHUE, 1 00.09 bubmmoreka [JOK
€CTECTBEHHBIN U ' https://m.edso00.ru/863eac2c
HCKYCCTBEHHBIN 0TOOP
dopmupoBaHue
PMHP . bu6nmorexa LIOK
4 CUHTETUYECKON TEOpUU 1 08.09 https://m.eds00.ru/8636ac2e
SBOTIOIHH T '
DTarbl YBOFOIMOHHOTO
5 npoiiecca: 1 09.09 bubnmnorexa [JOK
MHKPO3BOIIOLHNS U ' https://m.edsoo.ru/863eac2c
MaKpOIBOTIOIUS
[onyauus —
y bubnunorexa LIOK
6 SJCMCEHTApHAT CAMIIHA L 09.09 https://m.edsoo.ru/863eac2c
SBOJTIOIHH T '
3aK0H T€HETHYECKOTO Bu6 110K
nOIMoTEKA
7 paBHoBecus [x. Xapau, 1 0.5 15.09 https://m.edsoo.ru/863eac2c
B. BaiinGepra. T '
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Jlaboparopnas pabota
«Brp1siBICHUE
W3MEHYHUBOCTH y 0co0Oei
OJTHOTO BUIA»

MIPUCTIOCOOICHUH Y

8 DneMeHTapHbIe 16.06 bubmmoreka [JOK
(aKTOPHI HBOJIOLMH ' https://m.eds00.ru/863eac2c
Dddekt ocHoBaTes. By 10K

noInoTeKa

9 2 0 16.09

bdexr OyreLIouHOrO https://m.edsoo.ru/863eac2c
TOPJIBIIIIKA
Murpanuu. N3onsuumn
MO YJISALIMNA: bubnuoreka [IOK

10 22.09
reorpaduyeckas, https://m.edsoo.ru/863eac2c
OuoJiornueckas
EctectBennslit oT60p — Bu6 110K

NOJIMOTEeKA

11 5 23.09
HANpABIONHIE GaKTOp https://m.edsoo.ru/863eac2c
HBOJTIOIINH

bu6mmoteka IIOK
12 II i 0TO 23.09
OTOBOM OTOOP https://m.edsoo.ru/863eac2c
ITpucnoco0iaeHHOCTH
OpPraHU3MOB KakK
pe3ynbTat
MUKPOIBOJIOIUH. Bu6 110K
nOIMoTeKa
1 . 29.09
3 Jlabopatopuas pabota 05 https://m.edso0.ru/863eac2c
«3yuenne
apoMop$030B U
WIHOAIaN AUl y
pPaCTeHMIA U KUBOTHBIX)»
IT
14 puMepbI 05 30.09 bubmuorexa [IOK

https://m.edsoo.ru/863eac2c
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OpPTraHU3MOB:
MOP(OJIOTHYECKHE,
(hU3MO0IOTHYECKHE,
OMOXHMMUYECKUE,
MOBEJICHUECKUE.
Jlaboparopnas pabota
«[Ipucnocobnenus
OpPTaHHU3MOB H UX
OTHOCHTEIIbHAS
11e1eco00pa3HOCThY

Bupn, ero kpurepuu n

CTPYKTYypa.
Jlaboparopras pabora

bubnunoreka LIOK

15 0.5 30.09
«CpaBHEHHE BHJIOB T10 https://m.edso0.ru/863eac2c
Mopdonoruueckomy
KPUTEPUIO»

bubmmoreka IIOK
16 C 06.10
TPyKTYpa Bria https://m.edsoo.ru/863eac2c
BunoobpazoBanue xak

17 eavIETAT 07.10 bu6mmoteka IIOK
pesy ' https://m.eds00.ru/863eac2c
MHUKPOIBOJIOIUU
CBs13b MUKPO3BOJTIOIIHI bubmuorexa [IOK

18 07.10
M DIUJEMHOJIOT N https://m.edso0.ru/863eac2c
MakposBonronus.

19 ITanconToOMOrNUECKHE 13.10 bubnunorexa LIOK
METOABI U3YyUECHUS ' https://m.edsoo.ru/863eac2c
SBOJIIOLIAH

20 buoreorpapuyeckue 14.10 bu6muoreka [IOK

MCTOBI U3YyUYCHUA

https://m.edsoo.ru/863eac2c
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9BOJJIOINH

DOMOpHOIOrHYecKHe U

CpaBHI/ITeJIBHO' B 6 I_IOK
noImoTeKa
21 Mop¢hOJIOTHUECKHE 14.10
pd https://m.edsoo.ru/863eac2c
METOAbI I/ISY‘-IGHI/ISI
3BOJIIOLIUHA
MonekynsapHo-
T'€HECTUYCCKUC,
99 OMOXHMMHYCCKHEC H 20.10 bubmuoreka [IOK
MaTreMaTU4ecKue ' https://m.edsoo.ru/863eac2c
METOAbI I/I3yT~IeHI/I$I
3BOJIOLUHU
Oo6mue
23 3aKOHOMEPHOCTHU 21.10 Bubmrorexa IIOK
P ' https://m.edsoo.ru/863eac2c
JBOJIIOLUA
AjanTuBHAsA paguanus.
24 Hepasaome IfOCTL 21.10 Bubmorexa LIOK
P P ' https://m.edsoo.ru/863eac2c
TEMIIOB 5BOJIFOITUA
HayuHbie TUIIOTESBI
25 o gljcxox( €HUA KU3HU 10.11 bubmiorexa LIOK
p A ' https://m.edsoo.ru/863eac2c
Ha 3emiie
OHAa HBIC
26 f € ZFZ.BJICHI/IH 0 11.11 Brbmrorexa [IOK
pedl ' https://m.edsoo.ru/863eac2c
3apOXKICHUH KU3HU
OCHOBHBIC 3TaITbI Eubs 110K
nOJIMOTEKA
27 HEOPTaHUYECKOH 11.11
p https://m.edsoo.ru/863eac2c
JBOJTIOLUA
Bubmnoreka IHJOK
28 ['unotessr 3apoxaeHUs 17.11 1

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

KHU3HU

Ucrtopus 3emnu u
METO/IbI €€ U3yUCHMUS.
Jlaboparopuas pabota

bu6nmoreka [IOK

29 «3ydenue u onucaHue 05 181l https://m.edso0.ru/863eac2c
HCKOITAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB)

HavanbHbie 3Tansl
30 OpTaHUYECKOM 18.11 bubmmorexa [JOK
https://m.edso0.ru/863eac2c
SBOJIIOLIUH
bubmuoreka [{OK

31 DBOJTIOLHS DYKAPUOT 24.11 https://m.edsoo.ru/863eac2c
OCHOBHBIC 3TaITbI
SBOJIIOLIUH
PaCTHTEIHLHOTO MHPA.

39 [IpakTrueckas padbota 05 5511 bubmuoreka [IOK
«3yueHue https://m.edsoo.ru/863eac2c
0COOEHHOCTEH CTpOeHUS
pacTeHul pa3HbIX
OTJICTIOBY
OCHOBHBIE ITaITbI Bu6morexa LIOK

33 IBOOTHIH PKUBOTHOTO 25.11 https://m.edsoo.ru/863eac2c
MUpa
OBOJIIOIHS KUBOTHEIX.

[IpakTnueckas pabora
34 «3ydenne 05 0112 bubnuoteka [JOK

0CcOOEHHOCTEH CTpOeHUS
MIO03BOHOYHBIX
KUBOTHBIX»

https://m.edsoo.ru/863eac2c
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PazButHe xu3Hu Ha

bubnunoreka LIOK
35 3emuie 1o 3paM u 02.12
p https://m.edsoo.ru/863eac2c
eproIam
MaccoBble BBIMUPAHUS
36 — 3KOJIOTHYECKUE 02.12 Bubmuorexa HOK
' https://m.edsoo.ru/863eac2c
KPHU3HCHI MPOIILIOTO
CoBpemMeHHbIN
37 HKOJIOTMUYECKUNA KPUZUC 08.12 Bubmrorexa IIOK
P ’ ' https://m.edsoo.ru/863eac2c
€ro 0co0EHHOCTH
CoBpeMeHHasl cucTemMa
38 OpPraHUuYeCcKoro 09.12 Bubmrorexa IIOK
p ' https://m.edsoo.ru/863eac2c
MPOIILIOT0
OCHOBHEBIE
39 CUCTEMATHUYECKUE 09.12 Bubmiorexa HOK
' https://m.edsoo.ru/863eac2c
TPYMIBl OPTaHU3MOB
40 AHTpOIOJIOTUs — HayKa bubmmnoreka HOK
0 4eJIOBEKE https://m.edsoo.ru/863eac2c
PazButue
41 MpeACTaBICHUN O bu6nmorexa LIOK
MIPOUCXOXKACHUN https://m.edsoo.ru/863eac2c
YyeJIoBeKa
Mecto ueaoBeKka B
CUCTEME OpTraHUYeCKOTo
mupa. JlaboparopHas
42 pabora «3yuenue 05 bubnmnoreka [JOK

0COOEHHOCTEH CTpOeHUS
CKeJleTa YelIOBEKa,
CBSI3aHHBIX C
MPSIMOX0XKICHUEM

https://m.edsoo.ru/863eac2c
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JIBHoKyIIME CHIIBI

bubnunoreka LIOK

43
aHTPONOTeHE3a https://m.edso0.ru/863eac2c
CooTHolIeHue
44 OMOJIOTHYCCKHUX U bubmuorexa [IOK
COLIMATILHBIX (PaKTOPOB https://m.edsoo.ru/863eac2c
B aHTPOTIOTEHE3E
OcHOBHBIC CTaINHU bubmuorexa [IOK
45
AHTPOIOTeHE3a https://m.edsoo.ru/863eac2c
46 ITaneoreneruka u bubnunoreka LIOK
IMaJIcOreHOMHKA https://m.edsoo.ru/863eac2c
47 OBOJIIOIHS bubnunoreka LIOK
COBPEMEHHOTO YEJIOBEKA https://m.edso0.ru/863eac2c
UYenoBeueckue pachl.
[IpakTuueckas padbora
48 «M3yuenue 0.5 bubmorexa HOK
e ' https://m.edso0.ru/863eac2c
9KOJOTUYECKHUX
ajJlanTaluil 4eJI0BeKay
49 MexaucuuninHapHbie bu6nmorexa LIOK
METO/BI aHTPOIIOJIOTUH https://m.edsoo.ru/863eac2c
50 3apoxACHUE U pa3BUTHE bubmuoreka [IOK
JKOJIOTUHU https://m.edsoo.ru/863eac2c
MeTobI KOJIOTHH.
JlabopartopHnast pabota
51 «/I3ydyeHne METOIOB 05 bubmorexa I[JOK
yd a ' https://m.edsoo.ru/863eac2c
IKOJOTUYECKHUX
HUCCIIEOBAHUI
59 3HaueHne but6mmoreka [IOK

JKOJIOTUYECKUX 3HAHUI

https://m.edsoo.ru/863eac2c
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JJIs1 4CJIOBCKA

53

54

DKOJIOTHYECKHE
(baxTopsl
AolOuoTnueckue
(dakTopsl. CBeT Kak

9KOJIOTHUECKU (HaKTop.

JlaGopaTopHas paboTta
«Bp1siBIICHUE
MIPUCIIOCOOICHHIA
OpPTraHU3MOB K BIIHSIHHIO
CBETa»

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6nmoreka [IOK
https://m.edsoo.ru/863eac2c

55

AOGuoTHYecKue
daxropsl. TemnepaTypa
KaK 3KOJIOTUYECKUI
(dakTop. JlaboparopHas
pabota «BrIsiBIeHHE
MPUCTIOCOOTICHMIA
OpPraHU3MOB K BIHSIHUIO
TEeMIIEPaTyphI»

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/863eac2c

56

S7

AOuoTnueckue
(daxTopsl. Braxxnocts
KaK 9KOJIOTUYECKUI
¢axrop. JlabopaTopHas
pabora
«AHaTOMHUYECKHUE
0COOEHHOCTH pacTeHHI
U3 Pa3HBIX MECT
oOuTaHU»

Cpenpl oOuTaHus

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863eac2c

bubnunoreka LIOK
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OpraHu3MoOB https://m.edso0.ru/863eac2c
bub6nmoreka [IOK
58 b
HONOTHACCIHE PHIMH https://m.edso0.ru/863eac2c
Kuznennsie popmbl bubnuoreka [JOK
59
OpraHu3MOB https://m.edsoo.ru/863eac2c
bu6nmoreka [IOK
60 b
HOTHHECKNE GaKTOpEI https://m.edsoo.ru/863eac2c
3HaueHne OMOTUYECKUX
B3aUMOJCUCTBHUHI IS
61 CYILIECTBOBAHUSA Bubmnorexa HOK
ym https://m.edsoo.ru/863eac2c
OpraHU3MOB B CpeJie
obOuTanus
DKOJIOTUYECKHE
62 XapaKTEPUCTUKHU Bubmorexa HOK
P p https://m.edsoo.ru/863eac2c
TIOMYJISAIINH
OCHOBHBIE TTOKa3aTeIN
MOITYJISILIAH
63 LII/ICJ?IICHII:IIOCTB Bubmrorexa HOK
’ https://m.edsoo.ru/863eac2c
MJIOTHOCTh, BO3pACTHAsS
Y TIOJIOBAsi CTPYKTYpa
OCHOBHBIE TTOKa3aTeIN
MOITYJISILIAN
64 o>1<y aeII;I/IOCTB IIPUPOCT Bubmorexa HOK
POXA > TPHPOCT, https://m.edso0.ru/863eac2c
TEMIT pOCTa,
CMEPTHOCTh, MUTPAITUU
65 DKoJyioruueckas bubnuoteka [JOK
CTPYKTYypa HOMYJIALUN https://m.edsoo.ru/863eac2c
b K
66 JluHaMHKa TOMYJSIIUN 1 nomorexa O

https://m.edsoo.ru/863eac2c
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€€ peryJsauus

Kpussie pocta

YUCJIEHHOCTH bubmuorexa [JOK
67
nonyisauuu. Kpuseie https://m.edsoo.ru/863eac2c
BBIDKMBAHUA
DKoJloruyeckas HuIa
Buja. JlaboparopHas
68 pabora 05 bubmuoreka [{OK
«[Ipucnocobnenus ' https://m.edsoo.ru/863eac2c
CEMSIH PaCTeHUH K
pacceIeHuIo»
Bun xak cucrema bubmuoreka [IOK
69 .
MOIYJISIANA https://m.edsoo.ru/863eac2c
3aKOHOMEPHOCTH
70 IIOBEJICHUS ¥ MUT AN bubmorexa [TOK
g patt https://m.edso0.ru/863eac2c
YKUBOTHBIX
Coo0r1ecTBo
71 OPTAHIAMOB — bubmuorexa [IOK
p https://m.edsoo.ru/863eac2c
OMOIICHO3
79 DKocHcTeMa Kak bubnuoreka [{OK
OTKpBITask CUCTEMA https://m.edsoo.ru/863eac2c
Kpyrosopor BeriectB u
73 H(F))Ty;c 3le: mnf bubmorexa HOK
P https://m.edsoo.ru/863eac2c
9KOCHUCTEME
74 OcHOBHBIE MOKa3aTENN bubmuoreka [JOK
3KOCHUCTEMBI https://m.edsoo.ru/863eac2c
75 DKOJIOTHYeCKue but6mmoreka [IOK

ImrupaMHu bl

https://m.edsoo.ru/863eac2c
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3MmeHnenus cooOuiecTs

bubnunoreka LIOK

76 — CYKIIECCUU https://m.edso0.ru/863eac2c
IIpuponHsie
9KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. bubmorexa OK

. https://m.edsoo.ru/863eac2c
DKocucTemMbl MOpel 1
OKEaHOB
[IpuponHbie

78 9KOCHCTEMBI. bubmuoreka [IOK
DKOCHUCTEMBI TYHJIP, https://m.edsoo.ru/863eac2c
JIECOB, CTEIEM, IIyCThIHb

79 AHTpPOIOreHHbIE bubnnoreka [JOK
9KOCHCTEMBI https://m.edsoo.ru/863eac2c
YpOosKkocuCTEMBI.

80 ITpakTryeckas pabora 05 bubmuoreka [IOK
«M3ydyeHue u onucanue https://m.edsoo.ru/863eac2c
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
¢dbopmupoBaHus

81 OCHOBHBIX bubnuoreka [{OK
B3aMOJeCTBUI https://m.edsoo.ru/863eac2c
OpraHU3MOB B
9KOCUCTEMAX
MexaHu3msl
BO3JICUCTBUSA

82 3arpsi3HEHUN pa3HbIX bubnmnoreka [JOK

THUIIOB Ha
cyOOpraHM3MEeHHOM,
OpPTaHU3MEHHOM,

https://m.edsoo.ru/863eac2c
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MOMyJIAIMUOHHOM 1
OKOCHUCTEMHOM YPOBHAX

buocdepa —
83 oOmIerIaHeTapHas bubmmorexa [JOK
B p https://m.edso0.ru/863eac2c
00o10uka 3emiaun
VYuenue B. U. BuG 110K
nonMoTeKa
84 Bepnazckoro o https://m.edsoo.ru/863eac2c
ounocdepe
3aKOHOMEPHOCTH
85 c eCTBOBpaHI/I;I bubmorexa [IOK
ym https://m.edsoo.ru/863eac2c
ouocdepsl
KpyroBopoTsl BeliecTs
86 I/I%}II/IFOFGOI:(I/IMI/I‘IGLI:(I/IG bubsmorexa [IOK
https://m.edso0.ru/863eac2c
IUKJTBI
30HAIBLHOCTH OHMOCHEPHI. bubnnorexa [JOK
87
OcHOBHBIE OMOMBI CYIITH https://m.edsoo.ru/863eac2c
88 VY cTOWYHUBOCTh bubmuoreka [{OK
o6uochepsl https://m.edso0.ru/863eac2c
DKOJIOTHYECKHUe bu6mmoteka IIOK
89
KPU3UCHI U UX IIPUYMHBI https://m.edsoo.ru/863eac2c
90 BosneiicTBue geoBeka bubnunorexa LIOK
Ha 6uocdepy https://m.edsoo.ru/863eac2c
AHTpOIIOreHHOE
01 BO3J€elicTBUE HA bubnunorexa LIOK
pacTUTENBHBIN U https://m.edsoo.ru/863eac2c
YKUBOTHBIN MU
92 OxpaHa mpupoIBI bubmorexa [JOK

https://m.edsoo.ru/863eac2c
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OCHOBHBIE IPUHLHUIIBI
YCTOWYHMBOTO Pa3BUTHS

bubnunoreka LIOK

93
JeJI0BeUEeCTBa U https://m.edsoo.ru/863eac2c
MIPUPOJIBI
Pammonansaoe
IIPUPOIOIIOIBE30BAHNE U
94 ch paHeHHe bubnunorexa LIOK
p https://m.edsoo.ru/863eac2c
OHOJIOTUYECKOTO
paszHooOpa3us 3eMiin
O000111eHE IO TEME
95 «MHUKPOIBOIIOLINS U €6 buGnuorexa [IOK
p https://m.edsoo.ru/863eac2c
pe3yabTaThI»
O000111eH1E IO TEME
96 «MaxposBoironus u eé bubmorexa LIOK
P 1 https://m.edsoo.ru/863eac2c
PE3YIIbTATHI»
O00011IeHIE IO TEME
97 «[Ipoucxoxaenue u bubmuoteka [IOK
pa3BUTHE )KU3HH HA https://m.edsoo.ru/863eac2c
3emiie»
O00011IeHIE IO TEME
08 «IIpoucxoxaenune bubmuoteka [IOK
qeJIoBeKa — https://m.edsoo.ru/863eac2c
aAHTPOTIOTCHE3)
O00011IeHE TIO TEME
99 «OKOJIOTHS — HAyKa O bubmuorexa [IOK
B3aMOOTHOIIICHUSX https://m.edsoo.ru/863eac2c
OpPTaHHU3MOB»
100 O60061IeHne o Teme bu6mmoreka [JOK

«Opranusmsl U cpena

https://m.edsoo.ru/863eac2c
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oouTaHus»

O000111eHIE IO TEME
101 «IJKOJIOTUSA BUIOB U
MIOIYJIALIMI»

O06001IeHE 10 TEME

102 «buocdepa —
riio0agpHas
IKOCUCTEMAY

OBILIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME

102

7.5

bu6nmoreka [IOK
https://m.edsoo.ru/863eac2c

bub6nmoreka [IOK
https://m.edsoo.ru/863eac2c
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue; moj

penakuueii [Taceunuka B.B., Akimonepnoe odmectBo «M3natenbctBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






