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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu npenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (enepalibHOM paboyeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenmer «buomorus» yrayon€aHoro ypoBHsS uszyudenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IpeaIMeTHOW obnactu «EcTecTBEHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusim OI'OC COO mnpoduipHbIe y4deOHBIE NpPEIMETHI, H3y4daeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ITHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopHeHTarnen
0o0y4Jaromuxcsi U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW O0JIaCTH HAy4yHOTO 3HaHWS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHne O LEIH U 3a/1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHHE MO pasfeliaM U TeMaw,
pacrnpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4YeOHOIro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Y4YEHMEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHUA,
Omaromaps uyeMy TMpOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0POBOM 00pa3e KU3HU, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled NHpupogHoil cpene. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPyEeMbIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENHHOM
JESTEIbHOCTH O0Y4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Wzyuenne yuebHOro mpeamera «buonorus» Ha yrayOJIeHHOM YPOBHE OpUEHTHPOBAHO Ha
MOJATOTOBKY OOYYaIOIIMXCSl K IMOCIEAYIOIIEMY IOJMyUYeHUI0 OMOJIOTMYECKOro oOpa3oBaHUs B
By3axX M OpPraHM3alMsaX CPEAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJAEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJYYCHHBIX MPU H3YYCHUH OOYJarOIIUMUCS
COOTBETCTBYIOIIIUX CHCTEMAaTHYECKHX pa3/eJioB OHOIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4aloT pa3BuTUE. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKWU3HH, JOIOJHHUTEIBHO BKJIFOYCHBI OWOJIOTMYECKHE CBEICHHS
MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocienyromero Beidopa npodeccun. Bo3MokHa Takke MHTETpanusi OMOJOTHYECKUX 3HAHUU C



COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOTYYEHHBIMU 00yUYaIOIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpadgun U MaTEMATHKH.

CtpykTtypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3ydeHHIO Oumosioruu. COriiacHO UM, U3Yy4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alluiy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kilacce HM3ydarOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTUU M CHHTETHYCCKON
OMOJIOTUH, AaKTyaJIM3UPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buonorus» mnpu3BaH 00ECIEYUTH OCBOCHHE OOYYarOIIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJEH, MNPUHLMUIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJALWU, OHOLEHO03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
HAy4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX aCHEKTax
Ounoyoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUU
HapsITy CO 3HAYUTEIILHBIM 00bEMOM TEOPETUICCKOTO MaTepraia B COJEPKaHUU MPOTPAMMBI 110
OMOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBICHUS U PAa3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apYOEkKHBIX YUEHBIX B pEHICHUE BaXKHEUIINX
OMOJOTUYECKHUX U KOJIOTHYECKUX MPOOIIEeM.

Llenp m3yueHus: yueOHOTrO mpenMera «buonorus» Ha yriyOaEHHOM ypOBHE — OBJIQJICHUC
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHTa M MPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (OPMHUPOBAHUU MHTEpECa
K omnpeAenéHHoi o0nacTu nmpodecCHOHANbHON NEATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEeN, WIn K
BbIOOPY YUEOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOr0o 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro nmpeamera «buonorus» Ha yriyon€HHOM ypoBHE
oOecrnieunBaeTcs pelIeHueM CIEeAYOMUX 3a1ayu:

OcBOeHHE OOydJalolIMMHUCA CHUCTEMbl OHMONOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUYECKUX CHUCTEM (KJIETKa, OPraHU3M, MOy, BUI,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYaromMxcsi C  METOJAaMHM  TO3HAHHUA  JKUBOH  MPHUPOBIL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJIIpHOM M KJIETOYHON OMOJIOTHH,
SMOPHUONIOTUN ¥ OUOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJOTHH U CHUHTETHUECKOMN
OMOJOTUHM, TAJICOHTOJOTHH, SKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOJIWUTh, aHAIU3UPOBATH WU
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHUYECKUMH U HKOJOTHYECKUMH MpoOJeMaMy YeJIOBEUECTBA; OIEHWBATH IOCIECACTBUS
CBOCH JEATENILHOCTH 10 OTHOIIEHUIO K OKpPYXKAroIIeW MNPHUPOJHON cpene, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0  OKPYXKAIOUIMX JIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodunakTuku HHPEKIIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEIECHUS B MPHUPOJIE U OOecTieueHus
0€30MacHOCTH COOCTBEHHOW JKM3HEACSITCIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOTHH,



pa3BUTHE y 00YYaIOUIMXCS WHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OH1OJ0rn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphI MOBEACHHS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJaAOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3/I0POBbsSI OKPYKAIOMIMX JIOAEH (COONMOAeHUS Mep
npodunaktuku  3abosieBaHUM,  obOecriedyeHre  OE30MACHOCTH  KU3HEACSATENbHOCTH B
YpE3BBIYANHBIX CUTYALUAX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JIaHME YCJOBMM JJII OCO3HAHHOrO BbIOOpa OOYYaAIOUIMMHCS HHIAUBUAYAIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOpUH, CHOCOOCTBYIOUIEH MOcCienymomeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYyAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OOmiee ymuciioO 4acoB, OTBEACHHBIX Ha M3y4Ye€HHUE OHOJOTMU Ha YIiyOJEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEeACTB OO0ydeHuss OuOJIOTHUH
OCYIIECTBJISIETCS ¢ YYETOM CHEUM(PUKU €ro COACp)KaHUS U HalpaBICHHOCTH Ha MPOJOJLKEHUE
Ounonoruueckoro oOpa3oBaHHs B OpraHU3alUSAX CpeIHEro NpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIIOBHEM TMPH OOy4YEHHH OMONIOTHMH Ha yriyOJEHHOM ypOBHE SIBISETCS
MpOBECHUE J1a0OpaTOPHBIX U TMpakTHueckux padoT. Takke yuyacThe oOydalmMXcs B
BBITIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpeeNseTcss Y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COIEPKXAHUE YYEBHOI'O IIPEIMETA

10 KITACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uoJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkast uctopusi pa3BuTHs OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMHU NpoOsieMbl. DyHAaMeHTaIbHBIC, NMPUKIAIAHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuoJorMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHbI
mupa. [Ipodeccun, cBs3anHple ¢ Ouosnorueid. 3HaueHHEe OHMOJOTUM B MPAKTUYECKOH
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HCTBE, INPOMBIIUICHHOCTH, OXpPaHE
IPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. lapsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

TabGmuupl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HaykaMm», «Cucrema OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak IpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb U ILEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUI),
o6unocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoabl Ouonornyeckoil Hayku. HaOmronenue, nsmepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHO. [lnanupoBanue skcnepumenta. IlocraHoBka m npoBepka rumnote3. Hynesas
runore3a. [loHsTue BEIOOPKHU U €€ 10CTOBEpHOCTh. Pazopoc B Ouonornueckux AaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpHUMHBI NCKaXXEHUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKK JKU3HW», «bHOIOrMYecKkue CcucTeMbD,
«CBoiiCcTBa KMBOW MaTepumn», «YpOBHU OpPraHU3allly KUBOM NMPUPOAbD, « CTpOEHNE JKUBOTHON
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHUs KUBOH PUPOJIBD».

O6opynoBanue: 1abopatopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, M3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp3oBaHuE pa3IMYHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-(YHKIMOHANIbHAS €IMHULA KUBOTO. MCTOpUs OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUH.

MeToapl MOJEKYNSApHOW M KJIETOYHOW OWOJIOTHH: MHUKPOCKONUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEHbIX aToMoB, auddepeHunanbHoe  HEHTpUDYTHpOBAHHE,



KyJIbTUBUPOBaHHUE KIETOK. M3yuenue ukcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METOMOB KJIETOYHOH Oumosiorumu (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- ¥ yJIbTPAaMHUKPOdJIeMEHThI. Bona u e€ pois
KaK pAacTBOPUTENA, peareHTa, ydaCcTHE B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIISLHH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOW Mousiekyinbl. IlepBuunas cTpykrypa Oenka, MenTHAHAS
CBs3b. BropuuHas, TpeTnyHas, 4eTBEepTUYHAs CTPYKTYyphl. JleHarypanus. CBolicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

VYraesoasl. MoHocaxapuabl, Aucaxapujbl, OJIMrocaxapuiibl U mnosnucaxapujsl. OOmumi
IUIaH CTPOEHUS M (U3MKO-XMMHUYECKHE CBOMCTBAa YIJIeBOJIOB. buosorndeckne ¢GyHKIUN
YTJIEBOJIOB.

Jlumuael.  TmapodmneHO-THApOGOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmos.
Tpurnunepunsl, pochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6imue
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyIIPOHULIAEMOCTb.

Hyxneunossie kucnorel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonornueckue pynkunn JJHK. Buasr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
byakunn  AT®. BoccTaHoBICHHBIE TEPEHOCUMKH, HX (QYHKIUH B KIETKe. /[pyeue
HyKneozuompugocpamor  (HTD). CeksenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekynl. Modenupoeanue cmpykmypol u  QyHKYut
buomonexyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYN U
UX HenpupoOOHbIX AHALO206.

JleMoHCTpanun

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

Huarpammbl:  «PacnpenesieHMe XUMHYECKUX DJIEMEHTOB B HEXHUBOW MIPUPOIEY,
«Pacnipenenenue XUMHYECKUX JIEMEHTOB B )KMBOW IIPUPOE».

Tabmumpr u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTyphl OETKOBOW MOJIEKYJIB», «CTpOeHHE MOJIEKYJ YIJIeBOIOB», «CTpOeHHE MOJIEKYII
ununoBy», «HykienHoBble KUCIOTH, «CTpoeHre MONIEKYIbl ATD».

O6opynoBaHue: XuMU4ecKas 1ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIUii».

JladopaTopnasi pa6ora «VcciemoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKIUM KIETKH



Tunsl KIETOK: 3yKapHOTHYecKass U Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHMOHAIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOCHUs TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMmOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccUBHBIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dxk3ounTo3. Kinerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronnazma. Llutozonms. Lurtockener. [IBukenue mutoriazmbl. OpraHOWAb KIIETKH.
OnHomMeMOpaHHBIC OpraHOMBI KJICTKHU: 3HAoIazMarnueckas cetb (DI1C), anmapar [osbmku,
JM30COMBI, WX CTpOeHHE M (QyHKUIUH. B3amMOCBSI3b OJHOMEMOpaHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHyJISpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KiIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
sHAOIIa3MaTH4eckuii petukynym. CekperopHas ¢ynkuus anmnaparta [ompmxu. Moouguxayus
benxos ¢ annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onvoacu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUH, IIACTUIbl. [Ipoucxoorcoenue
mumoxouopuui u niacmuod. Cumdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMM MUTOXOHJApUH © macTuiA. IlepBuuHble, BTOPUYHBIE U CJIOXKHBIE IJIACTH]IBI
(OTOCUHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIIHUX
pacTeHuM.

HememOpanubie opranousl kinetku CtpoeHue u (yHKIMH HEMEMOpPaHHBIX OPraHOHIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MpIIIEUHBbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIemoK.
Muxkpotpy0Oouku. Knetounsii meHtp. CTpoeHHEe U [BUKEHHE JKI'YTUKOB M PECHHUYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE U (DYHKLUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u eemepoxpomamur. benmku XpoMmaTWHa — TUCTOHBI. J{uHamuka s0epHou
o0bonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHUTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKAapUOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIeTKn», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpOoCHHE paCTUTEIHHON KIETKN», «CTpOoeHHE MUTOXOHIpHUI, «Sapoy», «CTpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KIETOK PA3TMIHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JEIIIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMPeBpallieHUe JHEPTHH B KJIEeTKe

AcCUMWISIIIVS U TUCCUMUIISILIMSL — IBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX — Ipoleccax.



DHepreTuyeckoe obOecneyeHre KiIeTku: TnpeBpamenne AT® B 0oOMEHHBIX IMpoIeccax.
DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Mmerabonu3ma. dDepMeHTH, UX CTpOEHHE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3NIUYHbIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OpraHUMYECKHUX BellecTB B KieTke. dortocuHTe3. AHnOoKcucenmwii u
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIMPYIOLIHE
OakTepuH, )Keae300aKTepuu, cepodaKTepun, BOJOPOIHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreTHdeckoro obMmeHa. I[loATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHUe, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
Oouonoruueckoro okucienus. Luknnyeckue peakuuu. OkuciautenbHoe QochopunnpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoi ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «JHEpreTHUecKuil oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pyOBaHKE /Ul IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladbopaTtopnasi padGora «l3yueHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi pabGora «l3yueHue (EepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHE MPOIECCOB OPOKEHUSI U JBIXAHHS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzammsi HacneacTBeHHOM wWH(opMmanuu. ['eHeTWYeckWil KOJ, €ro CBOMCTBA.
Tpanckpuniuss — MatpuuHblii cuaTe3 PHK. [TpuHIMIBI TpaHCKpHUNIIMKA: KOMILJIEMEHTApHOCTH,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnopTtHeix PHK B OnocunTese Genka. YcmoBus
OouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B 6GuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT U
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MpoLeccoB B KieTke. Kierounslit romeoctas.

Bupycer — HekneTounbie GOpMBI KU3HU U 0OJIUTaTHBIC Mapa3uThl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BHMPYCOB, DPETpPOBUpPYCOB, OakrepuodaroB. Kuzuennviii yuxn J{HK-codepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0osieBaHusi 4einoBeka, JKMBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamuxa: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxmyproix
ouonocuueckux oaunvix. Hanomexuwonocuu 6 oOuonocuu u meduyune. Ilpoecpammupyemvie
Gdynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHoBCKui.

Tabmuer u  cxembl:  «buocuHTes Oenka», «l'eHetmdeckuii  kom», «Bupycem,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. Z/Ku3HeHHBIH LUK KICTKH

Krnerounsnii mukii, ero mepwoisl u perymsimus. MaTepdaza u muro3. OcobeHHOCTH
IpoleccoB, nporekatronux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunslii  cunte3 JHK —  permmumkanumsa. [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUICIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBII HA0Op KIETKHM — KApUOTHUIL. J(MIJIOUIHBIA W TalJIOWTHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJAIINE B HUX Ipolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsmuss MutoTnueckoro mukia kieTku. I[IporpamMmmupyemas kierodHas rubenp —
arornTo3.

Knetounoe si1po, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — ouounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmuupbl u cxembl: «KU3HEHHBIM LMK KIETKW», «MuTO3», «CTpoeHHE XpOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenapaTsl: «MHTO3 B KJIETKax KOpeIiKa
JTyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi pa6ora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpellKa Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIAECATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJOPOCIIH, Ipyrue NpoTUCcThl. KornoHnanbHbie
OpraHU3MBlI.

B3anMocBs3p 4acTel MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBarenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHHuecKas. OCOOEHHOCTH CTPOEHUs, (PYHKUUH M pacIooXeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4eJOBeKa. TUNBI JKUBOTHBIX TKaHEW: JIUTEIUAlbHA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas1. OCOOEHHOCTH CTPOEHUs, QPYHKIMHA U PacHoOIOKEHUs
TKaHEW B OopraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHoB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTrbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS
KOCTEH.

JBu>xeHue opraHu3MoB. JIBHKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. JIBW)KEHHE MHOIOKJIETOYHBIX PACTEeHUH: TPONHU3Mbl U HACTHUHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduiekc. CkenerHsie
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenre BOAbI, YIIEKACIOTO ra3a U MUHEPAIBbHBIX BEILECTB
pacteHussMH. [luTaHue >XKMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE MHIIEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IuieBapurenpHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue ®uBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHoe npixaHue. JlpixarenbHas MOBEpXHOCTh. JKabGepHoe U JNEroyHoe
JpIXxaHue. JlpIXxaHue NO3BOHOYHBIX J>XMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHUE
CTPOEHHMs JIETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTeMa uYeloBeKa. MexaHu3m
BEHTWISILIMM JETKUX Y NITUL U MJIEKONUTAIOIUX. Perynsauus npixanus. /{pixarenbHble 00bEMBI.

TpancnopT BelIeCTB Yy OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIleHHs.  OBOJIIOLIMOHHBIE  YCJIOXXKHEHUSI  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beigenenue y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbifeneHus. PuibTpanus, cekpenuss U oOpaTHOE
BCAChIBaHME KaK MEXaHU3MbI pabOThI OPraHoOB BbIAeTICHHU. CBSA3b MMOJIOCTH TEJIa ¢ KPOBEHOCHOM
W BBIICTUTEIBHOM cUCTEMaMU. BplieneHue y MO3BOHOYHBIX KUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u QpyHKIMOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil U
LUCTBI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OpraHu3Ma
or Oonesneidl. MMmyHHas cucrema uenoBeka. KIeTOUHBII W TyMOpalbHBII HWMMYHHTET.
Bpoxnénuelii ¥ npuoOpeTEéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KJIOHaJIbHO-
cenektuBHoro ummynureta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbie 0OTBETHI
opranu3MoB. Posib BpoKJ1EHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocTts W perynsauust y OpraHu3moB. PasznpakumocTb y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs U peryisnus y pacTeHui. PocToBbIE BelecTBa M HUX
3HAYCHHUE.

HepBHast cucrema u peduexktopHas perynisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTIenbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. besycrnoBHbie u
YCIIOBHBIE PE(IEKCHI.

I'ymopasibHast peryisiusi W SHIAOKPHHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKenesbl
OHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JlelCTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHul», «CHUCTEMbl OpPraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOCHME HACEKOMbIX», «TKaHU pacTEeHHI»,
«KopneBbie cuctembr»y, «CtpoeHue ctebnsa», «CTpoeHHE IJHMCTOBOM IUIACTHHKMY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,



«JlpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mplmednas cucremay,
«BpiienurenpHas cucrema», « DHIOKpPUHHAS cucTteMay, «CTpoeHue Mpliel», «MIMMyHUTETY,
«Kumeunononoctueie», «Cxema MUTaHUs pacTeHuil», «KpoBeHOCHBIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusips», «CTpoeHHe IIaHapun», «BHYyTpeHHEEe CTpPOEHHE J107KIEBOTO
yepBs», «HepBHas cucrema ppiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opyoBaHMe: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIraHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KHUBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
KMBOTHBIX, CKEJIEThI 1I03BOHOYHBIX, KOJUIEKIIUN OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyaoOBaHHE I JIEMOHCTpAalMd IIOYBEHHOIO U BO3AYILIHOIO MMTAaHUSA PACTEHUH,
pacuierieHus Kpaxmaina M OenkoB 1ojJ JeiictBueM (epMeHTOB, 0OOpyldoBaHUE Ui
JEMOHCTpPALIMK OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyHbIX KHUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3ydyeHue TKaHEeH )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoOKeHHe M Pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buib
6ecI0J10ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALMS, (parMeHTalusl, KIOHUPOBaHHE.

[TonnoBoe pa3zMHoxkeHue. IlomoBeie kieTku, uiaum ramersl. Meio3. Craguu Meiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a M MOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimieBoe  pasBuTHe. l'ameroreHe3 y JKUBOTHBIX. [loyoBble  Jkene3bl.
OO6pa3oBanre W pa3BUTHE TOJIOBBIX KJeTOK. CriepmaTtorene3 U ooreHe3. CTpOEHHE TOJOBBIX
KJIETOK.

Omnog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIIOTHs — HayKa O pa3BUTHUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u moodenu mopgpozenesa. Craguu sMOpUOreHe3a KUBOTHBIX (Ha MpuUMepe JiArymku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunupogantoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU pOOJIEHUsT MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISILIMS).
3akiagka OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JINCTKOB. B3auMHOe BiMsAHME YacTel
pPa3BUBAIONIETOCST  3apojibliia  (3MOpUOHANBHAS HMHAYKIMS). 3akiagka TIUlaHa CTPOCHHUS
JKUBOTHOTO Kak pe3yJbTaT HEpPapXMYeCKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY KAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHansHbIi mepuoi. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ metamopdo3oMm y O€CIO3BOHOYHBIX W TI0O3BOHOYHBIX JKMBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHUS, UX PACHpPOCTPAHEHUE B IPHUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryjsiud pocTa KUBOTHBIX U uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KUBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHe3a 4YeroBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoxxenue u pasButue pacrenuil. ['amerodur u crnopodur. Meio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTEIBHBIX OPraHu3MOB. JIBOMHOE OIJIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIILIMYA OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JleMmoHCTpauMu

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



Tabmuipl 1 cxeMbl: «BereratuBHOE pa3zMHOXKEHHE», « THUIIBI OECIONIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIAMHJIOMOHAAbD», «Pa3MHOXKEeHUE HBIJIEHB, «Pa3MHOXEHHE THUIPBIY,
«Meiiosy, «Xpomocombly, «l'amerorenes», «CTpoeHHe SUIEKIETKA W CIEPMATO30UIay,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MaillCKOro
)Kyka», «Pa3zputue capanumn», «Pa3zButue asarymkun», «JIBoliHOE OMI0JIOTBOPEHHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJIBbHBIX M JIBYJOJBHBIX pAacTeHUN», «KU3HEHHBIM LHKI
MOPCKOM  KamycTbl», <OKWU3HEHHBIH LHMKI MxXa», <«OKW3HEHHBIA LMK ManopOTHUKAY,
«K13HEHHBIN MK COCHBI.

OOGopyaoBaHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl sSIMIEKIETOK U CIIEPMATO30UI0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopnass pabGora «l3yueHHe CTPOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckasi padora «BrpIsiBIIeHHME NPU3HAKOB CXOJCTBA 3apOJAbBIIICH MO3BOHOYHBIX
JKMBOTHBIX).

JlaGoparopnas padora «CTpoeHHUE OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJICHHUS W pPa3BUTHsI T€HETUKH Kak Haykd. Pabotel I'. Menpens, I'. ne
®pusa, T. Moprana. Posnb oredecTBEHHbIX YUYEHBIX B pa3BuUTHM TeHetuku. Paborer H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSATUSI U CUMBOJIbI. | OMOJIOTMYHBIE XPOMOCOMBI, aJljieIbHbIE
TeHbl, aJbTEPHATUBHBIC TPU3HAKH, JIOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TreTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbLI, TeHOTHUI, (eHoTurn. OCHOBHBIE METOABbl TCHETHUKH:
rHOPHIONOTHYECKUH, IUTOJIOTHUECKUI, MOJIEKYIIPHO-TEHETUYECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeTonbl TeHETUKNY, « CXeMBbI CKPEITUBAHUS.

JlaGopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBeiii 3akoH MeHaens — 3aKkoH eAMHOOOpasus
rudpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
pacieruieHus Mpu3HakoB. L{uTonoruueckre OCHOBBI MOHOTHOPUHOTO CKpenuBanus. [ umoresa
YHUCTOTHI TaMeT.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep — HaclI€JOBAHMS.
Pacuienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CuerieHHOe HaclieJ0BaHue
T€HOB, HAPYUIEHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENEHUsS Mosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMocoM. HaciienoBanre Mpu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lnedoTponus — MHOXXECTBEHHOE JCHCTBHE TEHa.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUN KOHTPOJIL PA3BUTHUS pPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MONOrMYecKUX TPOIECCOB, TOBEIEHUS W KOTHUTUBHBIX (yHKumid. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMMOJAEUCTBHUS «XO3SIMH — Mapa3suT» U «XO35IMH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJI U U3MEHEHUS HaclIe[CTBEHHOW MH(opMauu B
IIOKOJICHUSIX KJIETOK U OPTraHU3MOB.



JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpo# 3akoHBI MeHnnens», « Tpetuit 3akoH MeHemns,
«Ananusupymoniee ckpeumBanuey», «Hemonnoe nomunupoBanuey, «CuerieHHOe Hacle0BaHue
MIPU3HAKOB Yy Jipo30¢uibh», «['eHeTnka monay, «Kapuorun yenoseka», «Kapuotun apo3oduiis,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJUIenu3M», « B3auMoaencTBUE TEHOBY.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €AMHO00pa3us THOpUIOB TIEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJENb IS JEMOHCTpPAllMM 3aKOHA HE3aBHCUMOIO
HAaCJICIOBAHUS IPU3HAKOB, MOJICIIb JJIsl ICMOHCTPAllMU CLEIVICHHOTO Hacjie10BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckass padora «l3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKpEIIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «V3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKpEIIUBAHUS Y
TPpO30(HITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHOTHIIAa M Cpeabl mpu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE TpPU3HAKU. Buabl HU3MEHYMBOCTU:
HEHACJICICTBCHHAsI M HACJICACTBEHHAS.

MoaudukanroHHass U3MEHYMBOCTh. Ponb cpeasl B GopMHUpOBAaHUU MOIU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIN psx ¥ BapuanuoHHas Kpubas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHONH N3MEHUHNBOCTH.

I'eHoTunueckas HW3MEeHYMBOCTH. CBONMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTH. Bujbl
FeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHAS.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHUYMBOCTH B CO3JIJaHUN T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IUTOIIA3MATHYECKUE MYTalluu.
Comaruueckne W MOJOBble MyTauuH. [IpUUMHBI BO3HUKHOBEHMS MyTalMil. MyTareHbl U HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHUX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa u 3NUSEHOMUKA, POJIb INULEHEMUYECKUX Gakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «MoAH(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOnHaTHBHAs  HM3MEHYMBOCTDHY, «Meiiosy, «OnnogoTBOPEHUE, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTaImiiy.

OOGopynoBaHue: JKMBBIE W TepOapHBIE SK3EMIUISIPhl KOMHATHBIX PACTEHWUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lcciaemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejlOBEKA

Kapuotun denoBeka. MexayHapoJHas MporpaMma HMCCIEAOBaHUS TE€HOMa YeJIOBEKA.
MeTobl U3y4YeHHS] TEHETUKHU YETIOBEKAa: TeHEallOTUUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYIIpHO-TeHeTHUYeCKuid. COBPEMEHHOE OMpeIeIICHUE
TEHOTHUIIA: TOJHOINEHOMHOE CEKBEHHPOBAHUE, N'EHOTUIIMPOBAHHWE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbIE 3a00JieBaHMS 4YesOBEKa. | €HHbIE W XPOMOCOMHBIC OO0JI€3HU
4eJl0BeKa. bBOoJIe3HM ¢ HACIEACTBEHHON MpeApacloyioKEHHOCThIO. 3HAY€HHE MEAMLIMHCKON



TeHETUKU B MPENOTBPALICHUH W JIEYEHUHM T'€HEeTHYeCKUX 3a0ojieBaHUM YesnoBeka. Menuko-
IFEHETUYECKOE KOHCyNbTUpoBaHHE. CTBOJOBbIE KJIETKU. I[IOHATHE «TEHETUYECKOro TIpy3ay.
DTHUYECKHUE acTIeKThl UCCIIEAOBAHUN B 00JIAaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKarollel cpeabl. ['eHeTnueckas MNpeapacronoKeHHOCTh
YeJIOBEKa K ITaTOJIOTUSM.

JdemMoHCcTpaunu

Tabmuner u cxembl: «Kapuotum denoBeka», «MeToAbl M3yUeHUS TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIeHUE CEeJIeKUMM U JoMecTukauuu. Yuenue H. U.
BasusoBa o LleHTpax mpoucxoxIeHus ¥ MHOrooOpasus KyJbTypHBIX pacTeHuil. Posb cenexuuu
B CO3JaHUM COPTOB pacTeHUd U 1opoa KUBOTHbIX. CopT, mopoda, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacineACTBeHHOM m3meHunBocTh H. M. BaBunosa, ero 3Hauenue ajs
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBEHHBII O0TOOp: MacCOBbI M MHIUBUIYaIbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CENeKIHOHHOW paboTbl. PamuanuoHHbIl U
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MyTallMd y KyJbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp3oBaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mis
IIOJIyYEHUSI UCXOTHOTO MaTepHraa JUlsl CEJICKLNH.

[Tonyuyenune monumionaoB. BuyTpuBugoBas rubpuauzanus. bau3kopoacTBeHHOE
CKpelyBaHue, Wik HHOpuauHT. HepoacTBeHHOE cKpelirBaHue, Wiu ayTOpuauHr. I'etepo3uc u
ero mnpuuuHbl. lMcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas TUOpUAM3ALUAL.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHHS CENEKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAS PeBOIOYUL.

CoxpaHeHHe U HU3Y4YEHHE T'€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHHH M UX JHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M THOPHUIOB CENIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu cenlbCKOX03AUCEEHHbIX U NPOMbLCAOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell u
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanuu

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

Tabnuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTHMYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYMBOCTH», «METOIbI CENEeKIUn»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnas pabdora «/3ydyeHue cOpTOB KyJbTYypHBIX PAaCTE€HMH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydeHne METOJIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHbIE METO/ABI M JIOCTHXKEHHUS CEJEKIMH PAacTeHH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IIEHTPA)».

Tema 16. BuOTeXHOJIOTUsI M CHHTeTHYeCKasi 0M010THs

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpaauiuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,



NOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpodnonorndyeckuii cuare3. OOBEKTHI
MUKpOOHosIornueckux Textoaoruil. [IponsBoacTso Oenka, aMUHOKHMCIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABIECHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO IOJy4YEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIHUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM M KMBOTHBIX.
Kpunobanku. ComaTtnueckass rudpuausanus U comatudeckuid smOpuoreHes. Vcmnosb3oBaHue
ralIOuoB B CEINCKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KJIETOK. Texnonocuu 0300po6neHus, KyIbMueUpOBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTEEHHBIX KYTbMYP.

XpOMOCOMHasl M T'€HHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHHE
pexomOunanteix JAHK. Cosoanue mpanceennvix opeanuzmos. JIOCTURKEHHUS U TEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOJIeMbl T'€HHOU
WHKEHEPUH.

Menununckue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTabonOMHBI  aHaM3, TEHOLEGHTPUYECKUH aHajdu3 TPOTeOMa YeJOBEeKa Ui OLEHKHU
COCTOSIHUSL €ro 3]10poBbs. Mcmonb30BaHue CTBOJOBBIX KJIE€TOK. TapreTHas Tepanus paka. 3D-
OuommxeHepusi s pa3paboTku  (QyHAaMEHTAIbHBIX OCHOB MEIWIUHCKUX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMH TPEXMEpPHOro OMONpPUHTHHIA U
ckaddonarHTa U PeIIeHNU 33a]a49 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECleYeHHss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJICKYJISAPHBIX MeXaHu3MOB (yHKimonuposanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubl u  cxembl: «Mcnonb30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTouHast nHkeHepus», «l eHHas HHKEHEepUsD».

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKcKypeusi «bHOTEXHOOTHS — BayKHEWIIasi MPOU3BOJAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIEeHUA B OHOJIOTHHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3HB
Y Hay4Has aearenbHocTh Y. JlapBuHa.

JBuwxymme cuiael dBoironuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHUS OpraHU3MOB, HAacleJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonun (CTI). HeittpanbHast TeOpust HBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kroswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonzaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIx
cyuiectB (mo Jlamapky)», «MexaHusm (opMupoBaHus NPUCHIOCOOTICHUNH y pacTeHUuil u
*KUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra mytemectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®opmbl 60pbObl 3a cymectBoBanue», «lloponsl romy6eit», «Muoroodpasue



KyJbTYpHBIX (opM KamycTeD», «[lopoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYILIUX CHUJ 3BOJOLUN», «OCHOBHBIE
MOJIOKEHUS CHHTETUUECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 e€é pe3yJbTaTbl

[Tomymnsimust kak sieMeHTapHas eAuHula 3Bomonuu. CoBpeMEHHbIE METOIbl OLEHKU
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYPHI MONyJsiuii. MI3mMenenne reHooH1a MONMyJISIUN KakK
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro pasHoBecust J[x. Xapmau, B.
Baitabepra.

OnemeHTapHble (aKTOphl (IBWXKYIIME CHJbI) HBOJMIOUMH. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHAIpPaBICHHBIE W3MEHEHHUS
4acTOT ajuiesie B momyssinusx. DPQGeKT ocHoBarels. Ipgexm OYymMbLIOUHO20 2OPabIUUKAL.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossnenue 3¢gpgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Mwurpanuu. M3omsmus  momyssiui:
reorpagduyeckast (IpOCTpaHCTBEHHAs ), OMOJIOrHYecKas (PEIpoayKTHBHAS).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOTO
oTtOopa: JIBMXKYLIUHN, CTAOMIM3UPYIOLIMH, pa3peiBatolivi (qu3pyntuBHbIif). [lonoBoit or6op.
Bo3HUKHOBEHUE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLUUU. BO3HHMKHOBEHUE
MPUCTIOCOOICHU y OpraHu3MoB. ApoMopdo3sl U uanoaaanrtanuu. [Ipumepsl npucnocobaeHuit
y Opranm3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHe, OWOXMMHUYECKUE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT MHKPOAIBOIIOIHH.
Wzomsiust — kimoueBoil  pakTop BuAooOpazoBanus. Ilyt u cmocoObl BuaooOpa3zoBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUUECKOE (DPKOJIOTUYECKOE), «MTHOBEHHOE)»
(monummonau3anus, rudpuauzanus). JJTuTeIbHOCTh SBONIOIMOHHBIX MTPOILIECCOB.

Mexanu3msbl GopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BONIONMOHHON OHoONOrMM B  pa3paboTKE HAyYHBIX METOJIOB COXPAaHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIIOLMS MapasuTOB U HMX XO035€B. MexaHHU3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoOHCTpanuu

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

Tabmuue! u cxembl: «MyTaloHHasi U3MEHYUBOCTHY, «[lomynsuuonHas cTpykTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBHXKyle CHIBI  SBOJIIOLUN,
«OKonoruyeckas M30JSIIMS MOMYJISALMM ceBaHCKOM Qopenn», «l'eorpapuueckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHULBI Jaypckoiy, «llomynainnonHble BOJHBI YHCIEHHOCTH
XUITHUKOB H JXKepTB», «(CxemMa JeWCTBHS €CTeCTBEHHOro oT0opa», «®Popmbl OOpbOBI 3a
CYLLIECTBOBaHHEY, «MHIycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexparomas oOkpacka MKUBOTHBIXY,
«®Duznonoruyeckue agantanun», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «CrnocoObl
BupooOpasoBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKoNoruueckoe BHUI000pa3oBaHKEe BUAOB cuHUL», «llomummounsl pacrenuit», «KamyctHo-
pelleuHblil THOpUI.

OGopynoBanue: TepOapul pacTeHHM, KOJJIEKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpei C
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, yyyena NTHUI ¥ 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3IUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsBIEeHIE N3MEHUUBOCTH Yy 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocobreHuss OpraHM3MOB W WX OTHOCHUTEIbHAs
EIeCO00Pa3HOCThY.

JladopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl



Metoas! n3ydeHust MaKpodBOOLHH. [laneoHTONOrNYecKre METOIbI U3YYECHHUS SBOJIIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus osBomouuu. CpaBHeHue ¢uioppl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYeckre METOJbl M3YyUEHHs HBOJIOLMH.
['eHeTHYeCKME MEXAHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBIECHHS SBOJIIOLIMOHHBIX HOBILIECTB.
I'omostornyHble ¥ aHAIOrM4YHbIE OpraHbl. PyquMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIJIIPHO
TreHEeTHYECKHe, OHOXMMUYECKHEe ¢  MaTeMaTHYeCKUe METOJbl HM3YYCHHS  HBOIIOILUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3akOoHOMEpPHOCTH  (MpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUI.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB HBOJIIOLINH.

JdemoHcTpaunu

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

Tabmuupl u cxembl: «PUIOreHETUYECKUM Psil JIOIAAN», «APXEONTEPUKC», «3Bepo3yOble
suiepe», «Crerouedansy, «Punnodurer», «CemeHHbIe ManopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid xoHTUHEHTOB», «PenukThl», «HaudanbHble cTaguu 3MOPHOHAIBLHOTIO
pa3BUTHUSL  TO3BOHOYHBIX  JKUBOTHBIX», «[ OMOJOrMYHbIE ¥  aHAJIOTMYHBIE  OpraHbl»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W LIMMIaH3e», «[maBHBIE
HaIpaBJICHUS 3BOTIONHNY, «OO0IINe 3aKOHOMEPHOCTH SBOJIIOIINANY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJAMMEHTAapHBIX OPraHOB M AaTaBU3MOB, KOJIJICKLUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KU3HM Ha 3emie. AOuOreHe3 M NaHCIEPMUS.
JloHay4Hble TpPEICTaBICHUSI O 3apOXKAECHUU JXKU3HU (KpealuoHWU3M). ['Mmore3a MmOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnamnanuany, JI. Iacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBomtonuy. [InanerapHas (reosoruyeckas) BOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OyinboHa JIk. XomnieiHa, reHeTHuyecKas
runote3a I'. Mémnepa. PuGosumbr (T. Yek) m rumoresa «vmpa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lIckomaeMbple OpPraHMUYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHass M aOCOJNIOTHAasE TEOXPOHOJIOTHS.
['eoxpoHOIOrMUECcKast IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosiBieHne u 3BOMIONMS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3sKocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KakK aHajor mepBbix Ha 3emiie coobmectB. Crpomartonutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Tpoucxoxaenrue sykapuoT (cuMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamlbl SBOJIIOLMU BHICIIUX pacTeHuid. OCHOBHBIE apoMOp(ho3bl pacTEHHUH.
Beixon pacrenuit Ha cymry. llosiBaeHuMe CHOpPOBBIX pPACTEHMII M 3aBOEBAHWE HMMH CYIIN.
CemeHnHble pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIONMS MTO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOuii 1 penTuiIui.



[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3Hu Ha 3emiie 10 ApaM U MEPUOJIaM: apXei, IPOTEPO30i, Maaeo30M, ME30301,
KaifHo30M. OOmias XapakTepHCTHKa KIUMaTra W TeOoJOrMYecKux ImporeccoB. llosBienue u
pacuBeT XapaKTepHbIX OPraHU3MOB. YTieoOpa30BaHHE: €ro YCJIOBUS U BIMSHHME Ha Ia30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HCHI Ipouuioro. ITpuumHel u cnencreus
MacCOBBIX BbIMUpaHUil. COBpeMEHHBIN 3KOJOTHYECKHI KpU3HC, ero ocobenHoctu. [Ipobnema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHHYecKoro Mupa. [IpuHIUIBI KIaccu(UKaUN OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «CxeMa onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yudeHuto
camo3apoxxJieHus: xu3zHu», «Cxema omnbita C. Musnepa, I'. FOpu», «3OTansl HeopraHMueckoi
sBosoLIMM», «I'eoxpoHosornyeckas mkaina», «HadanpHble 3Tanbl OpraHUYECKOW 3BOIIOLUNY,
«Cxema o00pa3oBaHUsI DJyKapHOT MyTéM cUMOHOTreHe3a», «CucremMa >KMBOW MTPUPOIBD),
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «Punuoputs», «ORHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHBIE BOOpOCHW», «Mxm», «llamoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHS KUBOTHOI'O MHpPay,
«ApomMopho3sl  KUBOTHBIX», «[Ipocteiimme», «KumeuHomonoctHsiey, «llmockue dYepBu»,
«HieHncToHOIHEY, «PbI10BY, «3eMHOBOJHBIEY, «IIpecMmbikaromuecs», «IItnupm,
«Munexkonuraromuey», «Pa3Butue KM3HM B apXeWckou adpey», «Pa3BuTue IKHM3HH B
IIPOTEPO30MCKON 3pe», «Pa3sBuTue >KU3HM B MAJCO30HMCKOM 3pe», «Pa3Buthe Ku3HH B
Me3030MCKOil 3pe», «Pa3Burue XKU3HUM B KaiiHO30iickoil 3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOr0 MUPA».

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTJEIOB, KOJIJIEKIIMM HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Uydeja MTHUIl U 3BEpPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIEe3HBIX
MCKOIIAEMBIX, MYJISKA OPIraHUUYECKUX OCTATKOB OPTaHNU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
U3yYEHHUIO Aa0MOT€HHOI0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepey.

JladbopaTtopnasi padora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «3yueHne OCOOEHHOCTEH CTPOEHUS pPAaCTEHUM pas3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONOJAOTrUM. MeTOo Il aHTPOIOJIOTHUH.

CraHOBJIEHME TIPEACTABICHUI O NPOMCXOKICHUM YEIOBEKa. PelnrmnosHsie BO33pEHMSL.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo  uenoBeka ¢ KMBOTHBIMHM. (CHCTEMAaTHUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YeJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpHoNornyeckue, (HU3NOIOro-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIUYHMs YeloBeKa OT
KUBOTHBIX. [IpsAMOX0KI€HNE U KOMIUIEKC CBA3aHHBIX C HUM MpPHU3HAKOB. Pa3BHUTHE TrOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyumme  cuiabl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COI[MAJIbHBIE.
CooTHolleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHUe denmoBekooOpa3Hbie 00e3bsHbI (TIPOKOHCYIIHI)
U paHHHE TIOHTHIBI — OOIIMe MPEIKH YeJI0BEKOOOPa3HBIX 00€3bsIH U JTIOACH. ABCTPATIOMUTEKH —



JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelnbld, MepBble U3TOTOBJICHHUS Opyauil Tpyna. Yemosek
PSIMOXOJISIINI M TIEPBBIN BBIXOJ JItojel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
o0Imui NpeoK HeaHIepTaJIbCKOT0 YeJIOBEKa U YesloBeKa pa3yMHOro. YenoBek HeaHJepTalbCKui
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHoOMuKa.

OBOJIOLMS COBPEMEHHOI'O uelOBeKa. EcTecTBEHHBI OTOOpP B MOIYJALHUAX YEJIOBEKA.
MyTanuonHsli npouecc u nonuMop¢usM. IlonynsuroHHbIe BOJIHEBL, Apel] reHoB, MUrpanus u
«a(h ekt ocHOBaTENSH» B MOMYJIIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBAaTOpHAJIbHAs), MOHIOJION/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IIyTH pacCeJIeHUusl 4YeJloBeKa 1o IuiaHere. ExuHCTBO  4enmoBedeckux pac.  Hayunas
HECOCTOSITENILHOCTh ~ pacu3ma.  [IpHCIOCOONEHHOCTh  4YeJIOBEeKa K  Pa3sHBIM  yCIOBUSAM
OKpy>karoulel cpensl. BiausHue reorpaduueckoil cpeasl U apelda reHoB Ha MOP(HOJIOTUI0 U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruinHapaele  MeTolpl B (pu3nueckoi (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIIOJIOTUS U TAJCOAHTPOIOJIOTHUSl  YEJIOBEUYECKUX  MOMYJIALHUM.
bruocounansHple  MCCaeAOBaHMA ~ IPUPOABI  4YenoBeKa.  [ccinemoBaHume — KO3BOJIHOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

IToptpetsr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronsl aHTponosiorun», «['0lMOBHOW MO3r uyeloBekay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenbiii», «HeaoBek NpAMOXOIAIINN», «JIeHUCOBCKUI YEI0BEK»
«Heanpepransup», «KpoMmanboHub», «lIpenkn denoBeka», «OTanbl JBONIOLNUM YEJIOBEKAY,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MPeIMETOB MaTepHabHONW KYJIBbTYphl MPEIKOB
4yeoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpadmu HaX0JA0K MCKOMAeMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnass paGora «lI3ydyeHue ocoOEHHOCTEH CTpOEHHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOTMYECKUX afanTalui YeTOBEKaY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CUCTEM C OKPY KaloLIel cpeaoi

3apoxaeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaum skonorun. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. I[loneBbie HaOMOIEHNSA. DKCIIEPUMEHTBI B 3KOJIOTUU: TPUPOJIHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karolleil Cpeibl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIsl 4YEJIOBEKA. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeYeCcTBa € MNpupoaod. POpMHUpPOBAHME SKOJOTUYECKOW KYJIbTYpPBl H
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

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

Tabmuubl u cxembl: «Paznensl skonorun», «Metoabl 3kojaorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabDy».

JlabopaTopHasi padora «/3yueHrne METOA0B 3KOJIOTMUECKUX UCCIEIOBAaHUN.



Tema 7. Opranusmbl 4 cpeia 00MTAHUSA

Okonoruyeckne (akTopel M 3aKOHOMEpPHOCTH ux jeictBus. Knaccudukanums
9KOJIOTHYECKUX  (pakTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJIoruueckux ¢akropos. Ilpasuno munnmyma (K. [lnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

Abuotnueckue akropbl. CBET Kak SKOJIOTHYECKUN (akTop. JefcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOTO CIHEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUl U >KUBOTHBIX IIO
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skonorudeckuil ¢akrop. [eiictBue TemmepaTypsl Ha OpPraHHU3MBL
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTts kak skonoruueckuil ¢akrop. IIpucrocobneHus pacteHuil K MOAJIEPKaHUIO
BonHOro Oamanca. Kiaccudukanms pacTeHMid 1O OTHOIIEHHIO K Boze. llpucmocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYINHAs, MOYBEHHAs, TIIyOMHHAs
MOJMOYBEHHAs, BHYTpHOpPraHusMeHHas. Du3nko-xuMH4eckrue OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHUSAM YCIIOBUH KU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuznenusie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHHUKH, KYyCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOHOHTHI, a’poOHOHTHL. (cobeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUI:  KOHKYPEHLHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparys, MyTyaJin3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckne  B3amMoJeHCTBHUS  (TONMHYECKHE,
dopuueckue, (adpuyeckue). 3HaueHHE OUOTHYECKUX B3aWMOJCHCTBUM JIA CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpanuu

TabGnuupl 1 cxembl: «JKosnorndeckue (Gpaxkropbl», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « T€IIIOKPOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HONIOTHYECKHE aJanTallui XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KusHeHHsle (GopMbl pacTeHU», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO JIECa», «DKOCHUCTEMA XBOMHOro Jiecay, «llenm nuraHusy,
«Xumnngectsoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

Ob6opynoBanue: repbapuu pacTeHUH W IKHUBOTHBIX, MPHUCIIOCOOJEHHBIX K BIUSHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX W
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuM M KOJUIEKIHUH TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX
pacTeHHi, uyuena MNTUI U 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuUTam,
kcepouram, Me3oduTaM, KOMHATHBIE pACTEHHS JaHHBIX TPYMI, KOJUIEKIUH IKUBOTHBIX,
OoOHUTAIOIMX B pasHbIX Cpeaax, repOapuu U KOJUIEKLUH PACTEHUHM M KMBOTHBIX, 00JaJa0LINX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUH JKHU3HM, repbapuu u
KOJJIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlaGopaTopnas pa6ora «BpisiBieHHe MTPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlabopaTtopnasi paGora «BwisiBIeHHE TPUCTIOCOOJICHUN OPraHU3MOB K  BIUSHHIO
TEMIIEPATYPBI».

JladbopaTopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MeECT
OoOUTaHU.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU



DKOJIOTUYECKHE XapaKTePUCTUKH Momyssiiuu. [lomynsuus kak 6uoioruyeckas cHUCTeMa.
Posp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTMH BUAOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsAIHil. OCHOBHBIE TOKA3aTEIH MMOMYJISIUH:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAs U IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nomyssiiud. OneHKa YMCICHHOCTH momyisuuu. JuHamuka
MONYJIALMY U €€ perysiusa. bBuoTnyeckuil moTeHunan nonyssiquu. MoaenaupoBaHue TUHAMUKA
nonynsauuu. Kpussle poctra uyucinenHoctu mnonyisiuud. Kpusesie BbbDKuBaHus. Perysius
YHUCIIEHHOCTU TMOIMYJISIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHas Mojeib
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl s3kosiornyeckoil Humu. [loreHunanbHas u
peann30BaHHAas HUILN.

Bun kak cucrema momymnsuuid. Apeaibl BUAOB. Buabl M MX KU3HEHHBIE CTpPATETHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTPAMA >KUBOTHBIX. buojgornueckue WHBAa3UU
Yy>KE€POJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMBbI: «DKOJIOTHYECKUE XapaKTePUCTHKU MOMyYJsuny, «IIpocTpancTBeHHas
CTpPyKTypa mnonyisinun», «Bo3pactHble mnupamuabel nomyisiuun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHuzMamu», «Mopenb skomornueckor wumm k. U.
XaT4YMHCOHAY.

O6opynoBanue: repObapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi padora «IIpucrnocoOieHust ceMsH pacTeHU K pacCceIeHUIO).

Tema 9. Jkos0rus cooduecTB. IKOJOrHYeCKUe CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3u MeXIy OpraHu3MamMH B
OuoleHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIkx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpTraHW3MOB B JKOCHCTEME: IMPOAYLEHTH, KOHCYMEHTHI, PEeAyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 010K dKocucTeM. [ToUBBI U MBI B 9KOCHUCTEMaX.
KpyroBoport BeliecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOJIOTHYECKUE MUPAMUIbI
yucesl, OMomMaccsl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBieHHbIe
3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — CyKieccuu. [lepBUuHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBHS Ha Cykieccud. KiumakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHbIE 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKOCUCeMbl MOpell U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  IKOCUCTEMBI. Arposkocuctema. ArpouneHo3. Pazmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAaMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO34HCTBEHHOE 3HAuY€HUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS ~ OCHOBHBIX  B3aUMOJCHCTBHUA  OpPraHU3MOB B
sKocucTeMax. Ponb kackaonozo sghghexkma u 6udo08-30upuxamopos (Kuouesvix 6ud0s) &
@yHxkyuonuposanuu  sxocucmem. llepeHoCc dHEPruM W  BEUIECTB MEXIY CMEKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TNOMYJSLUMA M SKOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/1ECHCTBUM.



Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, —NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl HKOJOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdemMoHCcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOHHOrO Jeca», «DyHKIHOHAIBHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3kocucteMe», «llemu muTaHus (macTOuIHAs, JETPUTHAs)»,
«JKoJoThYecKasi MUpaMKuIa YUuce, « IKOJIOTruYecKas nupaMua OMoMacchb», « IKOJIOrHIecKas
nupamuja sHeprum», «OOpasoBanue Oororay, «llepBuunas cykueccusi», «BocctanoBnenue
Jeca Iociie moxapa», «IKOCUCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BeLIECTB M IOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

OO6opynoBanue: repOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHI[ U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKekypeusi «IKCKypcHsi B TUITUYHBINA OuoreorieHo3 (B ayOpaBy, Oepe3HSK, €lbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WIIH B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmennanerapHas 00ojgoyka 3eMiM, Tlie CYIIECTBYET WM CYIIECTBOBAala
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepranckoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocdepsl. OcodeHHocTn Ouochepsl Kak rio0ambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Ouocdepe. KpyroBopoTel BemectB U
OroreoXxMMHYECKHe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTD BJIeHUH B Onocdepe.

3onanbHOCTh Ouochepsl. [lonsaTre 0 Gnome. OcHOBHBIE GMOMBI CYIIU: TYH/pa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIMYECKHUE JIEca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpykrypa W QYHKOHS OJKHBBIX CHCTEM, OIIEHKAa HX PECypCHOTO IOTEHIHAla |
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

[Toptpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmune! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot azora B mpupoae», «Kpyrosopor
yriaepoja B mpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopot Bozsl B IPUPOIE»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdeckue mosica 3emum», «TyHmpay, «Taiiray,
«Cwmemannbiii  necy, «lllupokomuctBenHslii necy, «Ctenb», «CaBaHHay, «IlycThIHY,
«Tponmuecknii nec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKoJIOrHYeckre KpHU3UChl M MX TNpuuMHBL. Bo3zgelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJIHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinuMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIA M JKUBOTHBIA wmup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). botanudeckue caapl U 300JI0THYECKHE
HapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbI. ParronanbHOe
IOPUPOJIONONB30BAHUE M COXpaHeHHe OumoJormueckoro pasHooOpaszus 3emnu. OOmue



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Kca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPUHIA Ppa3BUTHUSI OINACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
anepeemuxke. buonozuueckoe paznoobpasue u ouopecypcuvl. Hayuonanvrvle ungopmayuonmsvie
cucmemyl, obecneuusarouue OOCMyn K UHDOPMAyUU No COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0cucmem u cnocooos 6opbobl ¢ OHUONOBPENCOCHUAMLU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JemMoHcTpauuu

Tabmuubl W cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpszHenne mouBbl», «llapaukoBeiii  3ddekr», «Ocobo oxpaHsemble MPUPOAHBIE
TEPPUTOPUNY, «MOJIeNN YIIPaBIIEMOr0 MUPay.

Ob6opynoBanue: Qororpaguu OXpaHseMbIX pacTeHUN U JKUBOTHBIX KpacHoil kHurH
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YYEBHOTI'O IPEIMETA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYyYarOUTUMUCS
MIPOrpaMM CPETHETO O0IIEero 00pa3oBaHusl: TUIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JNUYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpamMmbl MO OHOJIOrUU
BBIJICTICHBl  CIICAYIOIIME COCTaBISIONIME: OCO3HAHWE OOYYaIOUIMMUCS  POCCHICKOU
FPAKIAHCKOW MJIEHTHYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSTEIIBHOCTU U
CaMOOTIPENICNICHUI0, Haauuue momuéayuu K OOYYCHHIO OWOJIOTHH, YeleHanpagieHHoe
passumue BHYTPEHHUX YyOEXJCHUH JMYHOCTM Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIUN pa3BUTHs OUOIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb
00y4Jaromuxcsi PYKOBOJCTBOBATbCSI B CBOEH JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMH
YCTAaHOBKAMH,  TPHCYIIMMH  CUCTEME  OHOJOTHYEeCKOro  oOpa3oBaHUS,  Haluuue
NPABOCO3HAHUSA DKOJOTUYECKOU KYIBTYPBI, CHOCOOHOCMU Ccmasumb eI U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIm4HOCTHBIE pE3yNbTaThl OCBOCHHSI NPOrpaMMbl MO OHOJIOTUU JOCTUTAIOTCS B
€IMHCTBE y4eOHON M BOCIHUTATEIIBHOW JESATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHUICKMUMH  COLMOKYJIbTYPHBIMH,  HUCTOPHUYECKMMH U  JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSITHIMUA B OOIIECTBE MPABWJIAMHU U HOPMaMU MOBEICHHS U CIIOCOOCTBYIOT
MpollecCaM CaMOINO3HAHUs, CaMOBOCIMTAaHUS M CaMOpPa3BUTHUA, Pa3BUTUS BHYTPEHHEH
MO3ULIMU JTMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY M MPABOIOPSIKY, YEJIOBEKY Tpyda
U CTaplIeMy MOKOJEHHIO, B3aUMHOTO YBa)XCHHsI, OEpeKHOr0 OTHOUICHHS] K KYJIbTypHOMY
HACJIEAWIO U TPAAMIIMAM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickoit dexepanuu, npupojie
U OKpY’Karolleu cpene.

JlugHOCTHBIE PpE3yNbTAaThl OCBOCHUsI y4eOHOro mnpeamera «buomorus» TOMKHBI
OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH 00yUaIOIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOU
BHYTPEHHEH TNO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPHUEHTALHMM, IMO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o01ecTBa, pacHIMPEHUE >KU3HEHHOTO OIbITa W OMNbITa JCATEIBHOCTH B TpOIEcce
peanu3alnuy OCHOBHBIX HAIllpaBJICHUN BOCIUTATEIbHOU I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpasaIaHCKOro BOCUTAHUS

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU OO0ydYaromierocs Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0SI3aHHOCTEW, yBaXKCHHE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW MEATENbHOCTH TPU CO3JAaHUH Y4EOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX WM TTO3HABATENIbHBIX 3a/1a4, BBIMOJHEHWHU OMOJOTHUYECKHX
HKCIIEPUMEHTOB;

CITOCOOHOCTh ~ OTIPENENATh COOCTBEHHYIO TIO3MIIMI0 TI0O OTHOIICHHWIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE YYUTBIBAaTh B  CBOMX  JEHCTBHSIX HEOOXOIWMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUSI YYEOHBIX,
MO3HABATENIPHBIX M HCCJIENIOBATEILCKUX 3aJlad, YBAXKWUTEIHLHOTO OTHOIICHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CONCPIKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOU IEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUUCKON TPAKTAHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTH 3a CBOW Kpail, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACJIEIUI0 M TaMATHUKAM MPUPOJIBI,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAaHOBJIEHUE U Ppa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYEeHUsl OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJAMUTENSIM, CO3/IaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPDQKEHHIO B Pa3HBbIX BHJIAX HMCKYCCTBA, CTPEMJICHHUE MPOSIBIAThH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usnueckoro BoCNUTAHUA, (POPMHPOBAHUS  KYJIbTYPHl  310POBbA U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMAaHWE U peajn3alus 3J0pOBOTO U 0€30MacHOro o0pasza *KU3HU (37I0POBOE MHUTAHHE,
COOJIOZICHHE TUTUEHHUYECKUX MPaBWJI M HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHHWE LIEHHOCTH TpaBWJ MHAMWBHUIYAbHOTO M KOJUJIEKTUBHOTO O€30MacHOTO
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAHUE TMOCJIEACTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIMOTPEOJIEHUS aJIKOTOJIs,
HapKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIHHOCTH TEXHOJIOTHYECKOM U COIMANbHON HaNpaBIeHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

WHTEpEC K pa3IuYHbIM cdepaM TpodhecCHOHATBHOW AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSKEHUM BCEi
KH3HU;

7) 3KOJI0TrN4YeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKHU 1ieTecoo0pa3Hoe OTHOILIEHHE K MPUPOJE KaK MCTOYHUKY KHU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHS HKOJIOTHYECKON KyJIbTYphI: MPUOOPETCHHE OIbITa TUIAHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHUE T1100aJIbHOr0 XapaKTepa dKOJOTHYECKUX MPOo0ieM U IMyTel UX peleHus;



CITOCOOHOCTH HCIIOIh30BaTh MPUOOpETaeMble MPU W3YyUYEeHUH OWMOJIOTHH 3HAHHS U YMEHUS
IPHU PEIICHUU TPOOJIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HETIPUATHE ACHCTBUN, MPHUHOCAIIUX BPEI OKpYXaloleld NpUPOAHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpPbl, OIbITA
JEATETLHOCTH  JKOJOTUYECKOHW  HANpaBJIICHHOCTH, YMEHHsS PYKOBOJCTBOBAThCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPaKTUYECKOU JEATEILHOCTH SKOJIOTHUECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICUCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

MOHWMAaHUE CIEeMU(PUKH OUOJIOTUM KaK HAyKH, OCO3HAHUS €€ poiau B (HOPMHUPOBAHHU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MUpE Kak O €eIUHCTBE MNPHUPOABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrun Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW IUBWJIM3AIMK: OOCCIICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOoOJieM B 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJNyUYEHUU OMOJOTHYECKHX 3HAHWN B IIENIAX MOBBIIICHUS OOIIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOW YacTU (PYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJB3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSCHEHUS SBICHUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOIANIUX B HEM HM3MEHEHHUM, yMEHHE JenaTh OOOCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCS MAHHBIX C IENbI0 TOJYy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelleHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEITbHOCTH, TOTOBHOCTb OCYILIECTBIATH MPOEKTHYIO U
HCCJIEI0OBATENBCKYIO CSITEIPHOCTh HHIMBUIYATIBHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJIOTHHM B COOTBETCTBHHM C KU3HCHHBIMHU
NOTPeOHOCTAMH.

METANPEJIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «BHOJOTHS) BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeIMeTHBIC) O0ICHAYIHBIC TTOHITHS, OTPAXKAFOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUS, UCTIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeJIOBaHMUEe, HAOMIOJEHNE, U3MEpPEHUE, SKCIEPUMEHT WM JPYTHe); YHUBEpCaIbHbIC
y4yeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
dbopMupoBaHre (PYHKIMOHAIBHON TPaMOTHOCTH U COIMAIBHOW KOMIIETEHIIMU OOYYaroIIuXCs;



CIOCOOHOCTh 00yJaromuxcs WCIIOJIh30BaTh OCBOCHHBIC MEXTUCIUILTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE Yy4yeOHbIE ACHCTBUS B IO3HABATEIBHOW H
COLMAIbHOM MPAKTHKE.

B pesynpraTe wu3ydeHuss OHOIOTMM Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHHS Y
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC NEHCTBHS,
KOMMYHHUKATHBHbIC YHUBEpCAJbHBIC Yy4ueOHble JEHCTBHS, pETYJISTHBHbIE YHHBEpCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS JICATEILHOCTb.

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI CpeIHEro oOIIero odpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJjiajleHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSTEIILHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA (aHaJII/I3a,
CHHTE3a, CpaBHCHHS, KIACCU(PHUKAIMKU, OOOOIIEHUS), pPaCKPbIBaTh CMBICI OHOJOTHUYECKUX
HNOHSTUN (BBIIEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABIINBATH CBA3H C JPYTMMHU ITOHATHIMM);

ONpEeNeNaTh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUIKCHUS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE MOHSITUS JJIs OOBbsACHCHHS (AKTOB W SIBICHHH KHBON
HpUPOABL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JCIyKTHBHBIC, IO aAHAJIOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPUBACMBbBIX ABJICHUAX, q)OpMy.]II/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,

MMPUMCHATE CXCMHO-MOJCIIbHBIC CPEACTBA I IMPECACTABICHHUA CYHICCTBCHHBIX CBsI3el U
OTHOILECHWIA B M3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHI Pa3HOrO Poja,
BBIABJICHHBIX B Pa3JIMYHbIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIAH PEIICHUsS MPOOJIEMBI ¢ YUETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSTEIBHOCTh, OICHMBATH COOTBETCTBUE PE3YJIBTATOB IIEJISIM,
OLCHUBATb PUCKHU HOCHCI[CTBHI;'I JCATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHITE PAa0OTy B YCJIOBUSAX PEaTbHOTO, BHUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BJIJICTh HABBIKAMHU yYEOHO-HCCIIECIOBATEIBCKON U MPOEKTHOW JIEATEILHOCTH, HaBBIKAMU
paspernieHus mpobiieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY IMOMCKY METOJIOB
pelIeHHs TPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METO/IOB TIO3HAHUS;

HCIIOJIB30BAaTh Pa3jJIWYHBIC BUIAbI ACATCIBHOCTH I10 IIOJIYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIpETAINU, MPEOOPA30BAHUI0O U MPUMEHCHHIO B YYEOHBIX CHUTYAlMsX, B TOM YHUCIE TPU
CO3JaHun y‘-Ie6HI)IX " COOMATIBHBIX ITPOCKTOB,

(GbopMHpOBATh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUCBBIMU
IHOHATHUAMU U METOJaMH,

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 337aud B 00Opa30BaTECIBLHOU NEATCILHOCTH U
KN3HCHHBIX CUTyallHsiIX;

BBISIBIISAT IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3HpPOBAaTh 3ajady, BBIIBUTATh
TUIIOTE3y €€ PEIICHMs, HaXOAUThb apryMEHTHl JUIsl JOKAa3aTelIbCTBA CBOMX YTBEPKICHMIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIIM3UPOBATE IIOJYUCHHBIEC B XOJAC€ PCIICHUA 3adadyu pEe3YJIbTAaThbl, KPHTHYCCKU
OLICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLICHHBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK NEPEHOCcAa CPEINCTB U CHOCOOOB JeHcTBUSA B
po(heCcCHOHATLHYIO CPEeay;

yMETh NEPEHOCUTh 3HAHHWA B  IIO3HABATENBHYID M  IPAKTHYECKyl0  00JacTu
KU3HEJEATEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKalOIINe allbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMalUM (TEKCTe yd4eOHOro mocoodus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CHPABOYHUKAX, KOMIBIOTEPHBIX
06a3ax [JaHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(POPMALUIO pa3IUYHBIX BHUIOB U (HopM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(GopMyIMpOBaTh 3alpOChl M INPUMEHATh Pa3IUYHbIE METOAbl IPU IIOMCKE M OTOOpe
Oouosnornyeckoit nHpGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY HpPEACTaBICHUS OHOJIOTHYECKOMN
uHpopManuu (CXeMbl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauyecTBE CpeACTBa IMpH pabore ¢ OHOIOrMYecKOn
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUYE€CKHE 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oOBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABaHUS M 3alMThl UHGpOpMaUMK, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OgiaeHHe YHHBEPCAJILHBIMH KOMMYHHKATHBHBIMH NeHCTBUAMM:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO Bcex cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCHM IO CYLIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINIOJHEHUS MIpeaIaraeMoil 3aJaud, YYUTbIBaTb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYyTUX JIOAEH, NPOSIBIATh YBAXKUTEIHHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHJAHON W MHIUBUIYaJbHOW pabOThI Ipu
peleHn OMONIOTHYEeCKON MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEMCTBUSI TP pELIEHUH yueOHOU 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ ITOCTHUXKEHHIO: COCTAaBJIAThH IUIAH JEWCTBUM, pacnpeieisiTh POJd C YYETOM
MHEHHUH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro y4aCTHHKAa KOMaHbl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C NMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYLIECTBIIAITh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOIMYECKHE 3HAaHUS [UId BBIABICHMS NpoOJIeM M HX pELIeHHUs B
KU3HEHHBIX M YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUAX M IMOCTYIKaxX II0 OTHOIIEHUIO K >KMBOW INPHUPOJAE, CBOEMY 370POBBIO U 3I0POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBbHYIO JESITEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAaH PELIeHUs MPoOIeMbl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYAULIUH B PA3HBIX 00JACTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIOIB30BaTh MPUEMBI pedieKCuu
JUISL OLICHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 X CHU)KEHUIO;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npunsiTHE ceOsl M APYIHX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB ACSATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOjep)kKaHMs ydeOHoro mpenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha o0ecrieueHre NpopuIbHOTO 00yUeHUs 00yJarOIINXCS
O6uonornu. OHM BKIIOYAIOT: crenupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHHM, BHJbI
NEeSITebHOCTH MO TOJIyYeHHIO HOBBIX 3HAHMNH M MX NMPHUMEHEHHIO B pa3jIMYHBIX Y4eOHBIX, a
TaKk)Ke B peaJIbHbIX )KM3HEHHBIX cUTyanusx. [IpeameTHble pe3ybTaThl IPEICTaBICHbI 110 rojlaM
U3YYECHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YyuyeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCThH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB TMPHPOIBI U
pelieHny npobiieM pallMoOHAIIBHOTO IPUPOIOTIOIb30BaHMS, O BKIIAI€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OHOJIOTUH;

BJIQJICHE CHCTEMOI OMOJIOTMYECKHX 3HAHUM, KOTOopas BKJIIOYAeT: OCHOBOIIOJIArarolline
OuoNornyeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OpraHu3M, MeTaboyn3M, rOMeocTas,
CaMOpEryJIsILMs, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHUE),
Oomonoruueckne Tteopun (kinerounas teopus T. IlIBamma, M. Ilneiinena, P. Bupxosa,



XpoMocOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOT000pa3usi U MPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOro MOKOJICHHUS, paCIICTJICHHUS, YUCTOTHI FraMeT, He3aBUCUMOro HacyieqoBanus I'. Menzens,
TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOW u3MmeHunBoctu H. W. BaBwioa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMU HAYYHOTO IO3HAHHS, UCIOJIb3yEMBIX B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPTaHOB U CUCTEM OPraHOB PaCTEHUM, )KHBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPALICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (GOTOCHUHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, FraMeTOreHe3a, IMOpUOreHe3a, MoCTIMOPHOHATIBHOTO PA3BUTHS, PA3MHOXKEHUS,
WHAWBUAYAIBHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJCWUCTBUS T€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXAYy OPraHOMAAMU KIETKH M HUX (PYHKIHSIMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX M 4YelOBeKa M HMX (PYHKIHUSIMH, MEXKIy CHCTEeMaMHU OPraHoB U HX
GYHKIUSAMU, MEXIY STanaMu OOMEHa BEIIECTB, dTalaMHM KJIETOYHOTO LMKIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd SMOPUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITh OTIUYMUTEIbHBbIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE PACTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE peliatb OWOIOTWYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJIOTMYECKMMH TpPOIECCaMU U SBJICHUSMH, JeJlaTh BBIBOJABI U
MPOTHO3bI HA OCHOBAHUH TOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U MpPAaKTHUYECKHE padoThl, COOMIOIaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys L1e’b UCCIeI0BaHuUs, aHATTU3UPOBAThH MOJYYCHHBIE PE3YIbTAThI U JeNIaTh BHIBOIBI;

YMEHHE Y4YaCTBOBaTh B YU€OHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTaBIATh
MOJTy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEHUUSAX;

YMEHHE OILIEHUBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIeOBaHUI B 001acTH
OMOJOTUM M METUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiIeHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

yYMEHHE OCYIIECTBIISATh OCO3HAHHBINA BHIOOP Oy IyIIel mpodecCuoHaIbHOM ACSITEIIPHOCTH B
o0acTi OHOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X03sHCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu W MPOAODKEHHE OHOJIOTHYECKOro 0oOpa3oBaHUS B
OpraHMU3aIMsaX CpeHero NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenmerHble pe3yabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOpMHUPOBAHUN COBPEMEHHOHN €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHUECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paloOHaIbHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K



npupose, oOLIeCTBY, YENIOBEKY, O BKJIaJ€ POCCUHUCKHX U 3apyOexHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
[NOHMMAHHUE CYIIHOCTH OCHOBOIOJArarolMX OWOJIOTMYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTtema, Owocdepa), Ouonormdyeckue Teopuu (dBomtornonHas Teopus Y. JlapBuHa,
CUHTEeTHUEecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX M HalpaBICHMSIX
sBosonnu, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKOro paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoncrtsa K. M. bapa), npaBuna (Muaumyma 1O. JIubuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (runote3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W D3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKU aHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYILIECTBEHHbIE NPU3HAKU: BUIOB, OHOrE€OLIEHO30B, JKOCUCTEM U
ouocteppl, CTaOMIM3UPYIOUIET0, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOOpa,
JIONATPUIECKOTO U CUMIIATPHUECKOTO BHI000PA30BAHMS, BIMSHUS ABMKYIIHX CHJI dBOJIOIHA
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHus, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTa BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXAY IPOIECCAMU SBOJIOLUHU, JIBUKYIIUMHU
CHJIaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM M NPUCHOCOOJIEHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU J)KUBBIX CUCTEM, IPUCIIOCOOJIEHHOCTh BUIOB
K cpene obOurtaHusi, aOMOTHUECKUX M OMOTHMYECKHUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOLIECTBAaX, AHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY ISl JIOKa3aTelIbCTBA pOJICTBA OPTraHMW3MOB pa3HBIX CHCTEMAaTUYECKUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IUHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHsS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHMS MPUPOIBI U
4eJI0BEYECTBA;

yMEHHE pemiatb OWOJIOTMYECKUE 3aJauyd, BBISABISATH MNPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH TA0OpPaTOpHbIE U MpaKTHUeCKue paboThl, coOMIOaaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTAaTh THUIIOTE3bl, MPOBEPATH HX OSKCHEPUMEHTAIbHBIMH CpEACTBAMHU,
bopMynupys Ledb UCCIEI0BaHNUs, aHAIM3UPOBATh [TOJIyYEHHbIE Pe3yJbTAThl U JIEJIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

yMEHHE OIIEHMBaTh TUIOTE3bl U TEOPUM O TMPOUCXOXKIACHUM IKU3HU, YeEJIOBEeKa W
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPeNOoTBpAIIEHUS TII0OATBHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynymieil npodeccruoHanbHOM AeITeIbHOCTH B
o0nmactu  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAHUCTBA, MUIIEBOW MPOMBINLIEHHOCTH, YIIIyOISTh
MO3HABATENIbHBIII MHTEpEC, HAaNpaBlIE€HHbI Ha OCO3HAaHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CPEIHEro

poeCCHOHAIBHOTO U BBICIIIETO 00pa30oBaHMs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanmue KosunuecTBo JJeKTpOHHBIE (HU(PPOBBIE)
n/n pa3aesioB U TeM 4acoB o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmbl
Poccuiickas aneKkTpoHHas mKoJia
1 Brogorms. Kak Havka 1 https://resh.edu.ru
Y bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas aneKkTpoHHas mKoJia
5 JKuBEIE cuCTEMBI U BX 5 https://resh.edu.ru buommoreka [IOK
H3y4YeHUE https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas a5ekTpoHHas 1IKoIa
3 BHOLOIHS KIETKH 5 https://resh.edu.ru
bubmuoteka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
4 XuMudeckast 10 https://resh.edu.ru
opraHu3anus KJIeTKU bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
5 Ctpoenue u GyHKIHH 3 https://resh.edu.ru
KJICTKH bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
O6MeH BelLeCTs 1 Pocc.pmcxas[ 3JIEKTPOHHAS IIKOJIa
6 N — 9 https://resh.edu.ru
IETK bu6mmoTteka I1OK https://lesson.academy-
CTKC content.myschool.edu.ru/catalog
HacitecTBeHHas Pocc.pmcxas[ 3JIEKTPOHHAS IIKOJIa
v O ——— 9 https://resh.edu.ru
.. bubmuoteka I{OK https://lesson.academy-
pealnsallii C€ B KICTKE content.myschool.edu.ru/catalog
Poccuiickas 35ekTpoHHas mIkoia
8 JKM3HEeHHBIN [TUKIT 6 https://resh.edu.ru
KJIETKH bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
Crtpoenue u QyHKIIUN https://resh.edu.ru
9 17
OpraHUu3MOB bubnuoreka LIOK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
PazmBoxenue u https://resh.edu.ru
10 8
pa3BUTHE OPTraHU3MOB bubnuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
[ eHETHKA — HAVKA O Poccwuiickas 57€KTpOHHAs IKOJIA
11 Y 2 https://resh.edu.ru

HaCJICACTBCHHOCTH U

bu6mmoreka [IOK https://lesson.academy-
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H3MEHUYHMBOCTHU content.myschool.edu.ru/catalog
OpraHU3MOB
Poccuiickas aneKkTpoHHas mKoJia
12 3aKOHOMEPHOCTH 10 https://resh.edu.ru
HACJIEICTBEHHOCTH bubnmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas aneKkTpoHHas mIKoJja
13 3aKOHOMEPHOCTHU 6 https://resh.edu.ru
W3MEHUYHUBOCTH bu6nmmoteka LIOK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
14 I'eneTnka uenoBeka 3 https://resh.edu.r
bu6mmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas 1mKoia
15 Cenexius OpraHu3MoB 4 https://resh.edu.ru
H p bubmuoteka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas 1mKoia
16 buorexnonorus u 4 https://resh.edu.ru
CUHTCTHYECKasT OMOJIOTHS bubnmoreka L{OK https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas a5ekTpoHHas 1IKoIa
17 PesenBHOE BhOMSL 1 https://resh.edu.ru
p P bubmuoreka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog
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11 KUIIACC

Ne HaumenoBanme pa3jaesioB dueKkTpoHHbIE (LM pPOBbLIE)
KoandecTBoO
n/n U TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
JacoB
Poccuiickas anexkTpoHHas mkona
3apoxICHUE U pa3BUTHE https://resh.edu.ru
1 SBOJIIOIMOHHBIX 4 bu6nuoreka [IOK
MPEJICTaBICHU B OMOJIOTUI https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anekTpoHHas 1mKoia
MHKPOIBOMIOLIS 1 &8 https://resh.edu.ru
2 C3VILTATLL 14 bu6nmoreka [IOK
pesy https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
MaKpOIBOMIOIHS H 68 https://resh.edu.ru
3 C3VILTATEL 6 bubnuorexa [JOK
pesy. https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas sainekTpoHHas 1MKojIa
TIPOHCXOXKICHHE K https://resh.edu.ru
4 pa3BUTHE KU3HU Ha 3emiie 15 bubmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anekTpoHHas mKoia
IIpoucxoxaeHue yeaoBeka https://resh.edu.ru
5 10 bubmuorexa [JOK
— aHTpOLIOTeHEs https://lesson.academy-
content.myschool.edu.ru/catalog
OKoorust — Hayka o Pocculickas 351€eKTpOHHAs IIKOJIa
B3aMMOOTHOIIIEHHUIX https://resh.edu.ru
6 OpPraHU3MOB U 3 bubnmnorexka HOK
HaJIOPraHU3MEHHBIX CUCTEM https://lesson.academy-
C OKpYKarolel cpeaoit content.myschool.edu.ru/catalog
Poccuiickas 3eKTpOHHas IKOJIa
OpraHu3MEL ¥ cpera https://resh.edu.ru
7 S 9 bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas anexkTpoHHas mKoia
DKONOFUs BULOB 1 https://resh.edu.ru
8 S 9 bubmmoreka [JOK
Y https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 3eKTpOHHas 1IKOJa
DKONOTHS COOBIIECTS. https://resh.edu.ru
9 12 bubmuorexa [JOK

DKOJIOTUYECKUE CUCTEMBI

https://lesson.academy-
content.myschool.edu.ru/catalog
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10

buocdepa — rmobanbHas
IKOCUCTEMA

Pocculickas 3J1eKTpOHHAs KO
https://resh.edu.ru

bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/catalog

11

12

YenoBek U OKpy:Karomast
cpena

PesepBHOE Bpems

Poccuiickas anekTpoHHas 1mKoIa
https://resh.edu.ru

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/catalog

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
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