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IHOACHUTEJIBHAS 3AIIUCKA

[Ipu pa3paboTke MpOTrpaMMBI MO OMOJIOTHH TEOPETUYECCKYIO OCHOBY JIJIS
OTIpE/ICNICHHs] TIOAXO0B K (DOPMHUPOBAHUIO COACPKAHUSA y4eOHOTO MpeaMeTa
«buonorus» cocraBuwiau: KoHuUentyaibHble mnonoxkenus PIOC COO o
B3aMMOOOYCJIOBICHHOCTH IIEJICH, CONCp)KaHUs, pEe3yJbTaroB OOy4YCHHS W
TpeOOBaHMI K YPOBHIO ITOJITOTOBKHU BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIINX MEIISIX
¥ TIPUHITUTIAX, XapPaKTEPHU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpa3oBanusi B Poccuiickorr @Demepannu, a TakKe TMOJIOKECHHUS O
cnenupuke OWoONOTMM, €€ 3HAYCHUH B TIO3HAHUM JKUBOW TPUPOABI H
o0eCreueHn  CyIeCTBOBAHUS YeIoBedecKoro obmiecTra. CornacHO Ha3BaHHBIM
MTOJIOKEHHUSIM, OTPEIeNIeHbl OCHOBHBIC (DYHKIIMH TIPOTPAMMBI TI0O OMOJIOTHH H €€
CTPYKTypaA.

[Iporpamma mo Ouonoruu Aa€T MPEACTABICHHE O IENsIX, 00 oOmei
CTpaTernud OOYyYCHHS, BOCIHTAHHUS W PA3BUTHS OOYYArOIIMXCS CpPEACTBAMHU
ydqeOHOTrO mpeaMmera «buoyorus», ompenaenseT o0s3aTeIbHOe MPEAMETHOE
CONEpKaHWE, €ro CTPYKTYpY, paclpeicliecHne I0 pasfeinaM H  TeMaM,
PEKOMEHIyeMYI0 TIOCJIEIOBATEIbHOCTh HM3yYeHUs YdeOHOTO MaTrepuaia C
y4€TOM  MEXIIPEJAMETHBIX W BHYTPUNPEAMETHBIX  CBSI3€H,  JIOTHKHU
00pa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOITUXCsI.

B mporpamme 1o OHOJIOTMM TaKXe€ YYUTBHIBAIOTCS TPEOOBAHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W TIPEAMETHBIM pe3ylibTaTaM
oOyuenuss B (GOPMHUPOBAHWUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOU
JEeSTENBHOCTH/YUEeOHBIX JCHCTBUN OOydYarOIMXCs N0 OCBOCHUIO CONEPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHUSI.

B mporpamme mno Ouomorumn (10—11 xknaccel, 0a30BbIi  YPOBEHD)
peann30BaH TMPHUHIUIT MPEEMCTBEHHOCTH B W3yYCHHH OHMOJIOTHH, Omaromaps
yeMy B HEH MPOCMATPUBACTCS HANpPABICHHOCTh HA pa3BUTHE 3HAHUH,
CBS3aHHBIX C (OpPMHpPOBAaHMEM €CTCCTBEHHO-HAyYHOTO MHUPOBO33PEHUS,
IICHHOCTHBIX ~ OpPUEHTAIlMd  JIMYHOCTH,  DKOJOTHYCCKOTO  MBIIUICHHMS,
MpEeACTAaBICHUM O 370pOBOM 00pa3e KU3HU U OEpeKHBIM OTHOILICHHEM K
OKpyxaromien npupogHod cpeae. [loatomy Hapsagy ¢ U3ydYEeHHEM
OOIIEONOTIOTUYECKUX TEOPUH, a TaKkKe 3HAHUUW O CTPOCHUHU KUBBIX CHCTEM
pa3HOro paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIOMIMX B HHUX IPOIECCOB B
mporpaMme 1o OWOJIOTHMH YISICHO BHUMAHHE HCITOJIb30BAHUIO TONYYCHHBIX
3HAHWK B IMOBCEIHEBHOMN KU3HU TSI PEIICHUS TIPUKJIAIHBIX 3a7a4, B TOM YHCIIC:
PO UIAKTHKN HAaCJICICTBEHHBIX 3a00J1cBaHMM YeJI0BeKa,
MEIMKO-TeHETHUECKOTO  KOHCYJIBTUPOBAHUS, OOOCHOBAHUS  DKOJIOTHYECKU



IEJIECOO0PA3HOr0 TMOBEJACHUS B OKpY)Karolled NpUpPOJHON cpezae, aHaIu3a
BIIUSIHUS XO35IUCTBEHHOM JESATEILHOCTU YelIOBEKa Ha COCTOSHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHWE BHHMaHUA K  [PUKIAJIHOU
HalpaBJICHHOCTH  y4yeOHoro  mpeamera  «buomorus»  mpoOAMKTOBAaHO
HEOOXOIMMOCTBIO 00ECIIEUeHHsI YCIOBUM ISl PEIICHUs OJHOW U3 aKTyaJlbHbBIX
3a/lad IIKOJIbHOTO OWOJIOTMYECKOro Oo0pa3oBaHUs, KOTOpas Mpeanosiaract
(dbopMupoBaHue y 00y4aroluXxcsi CHOCOOHOCTH adalTHPOBAThCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHE cpemaHero oOmiero o0pa3zoBaHUs 3aHMMAET BaXKHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHUE Y OOYyHAIOMIMXCS MPEACTABICHUNA O
Hay4yHOW KapTUHE MHpA, pacIIUpseT U 0000IIaeT 3HaHUs O KUBOM mpupoje, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3allMM W 3BOJIOLMH, CO3MAET
YCIOBHSI  JJIA: TIO3HAHUS 3aKOHOB JKMBOW  MPUPOABI, (HOPMUPOBAHUS
(YHKIIMOHAIBHOW T'PAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HHU, DKOJOTHMYECKOTO MBIIUICHHS, LEHHOCTHOIO OTHOUIEHUS K IKHUBOU
MIPUPOJIE U YEIOBEKY.

bonpmioe  3HaueHuwe  OWoONIOTHSI  WMEET  TaKXkKe IS PEIICHUS
BOCIIUTATEIbHBIX W Pa3BUBAIOIIMX 3a/Ja4 CPEIHEro oO0miero oOpa3oBaHMS,
copanu3anuu odoyvaronuxcs. Mzyduenure Ononorun ooecrneunBaeT yCiaoBUs s
dhopMupoBaHUs UHTEIUICKTYaJIbHBIX, KOMMYHUKAITMOHHBIX U UHGOPMAIMOHHBIX
HAaBBIKOB, 3CTETUYECKOMN KYJBTYpbI, CIIOCOOCTBYET UHTETPALIUA OMOJIOTMYECKUX
3HAHUU C MPEACTABICHUSIMU U3 JAPYTHX YYEOHBIX MPEIMETOB, B UYACTHOCTH,
¢busuky, xumMuu U reorpaduu. HazpaHHbIe MONOKEHHUS O MPEAHA3HAYCHUU
yueOHOro mnpenMera «buonorus» cocTaBUIM OCHOBY /I  OIpPEACIICHUS
MOJIXO/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COJAEPKAHMUSI, MPEACTABICHHOIO B
nporpamme 1o OMOJIOTHH.

OTt60p comepskanusi yueOHOTO TIpenMeTta «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIUN KyJIbTYpOCOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4YaromIfecs: MOJKHbI OCBOMTH 3HAHUS W YMEHUS, 3HAUUMbIC IS
dbopmupoBaHusi oOIIEH KyJAbTYpbI, ONPEACNSIONIME aJCKBATHOE IIOBEJICHUE
YeJIOBEKa B OKPYXAIOIIeH MpUPOAHON cpefie, BOCTpeOOBaHHbBIC B OBCEAHEBHOM
KU3HU U MPAKTHYECKOUN AesTeabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHMMA
3aHUMAKOT  3JEMEHTBl  COAEp)KaHMs, KOTOpbIE CIy>)Kar  OCHOBOM  JJise
(dhopMupoBaHUs NMPEJCTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE
MHpaA U [IEHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CHOCOOCTBYIOIINX TYMaHU3AINU
OMOJIOTHYECKOTO 00pa30BaAHMUS.

CrpyKkTypupoBaHHU€e COAEpKaHWsA Y4eOHOro marepuaia B MpoOrpaMMe IO
OMOJIOTUM OCYHIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUU 00



OTIIMYUTETBHBIX OCOOEHHOCTSIX KUBOUM MPUPOBI, O €€ YPOBHEBOM OpraHu3aluu
U DJBOJIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType YYEOHOro MpeameTa
«buronorus» BBIIENEHBI CIEAYIOINE COAEpKATENbHbIE TUHUN: «buosorus kak
Hayka. MeToapl HayyHOTO Mo3HaHus», «KieTka kak Ouojoruueckas cuctemay,
«OpranusMm kak Ouonoruueckass cucreMa», «CucrtemMa W MHOrooOpasue
OpraHUYECKOTO0 MHpa», «IBONIOLUA IKUBOW MPUPOABD», «IKOCHUCTEMBI H
IIPUCYIIME UM 3aKOHOMEPHOCTI.

Lenp n3yuyeHus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaZICHHE OOyYaroIIMMUCA 3HAHUSIMH O CTPYKTYPHO-(QYHKIHOHAJIbHON
OpraHu3allid >KUBBIX CHUCTEM pA3HOIO paHra M NPUOOpPETEeHUE YMEHHUM
MCIIOJIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JEHCTBUI B OTHOILIEHUH OOBEKTOB
YKUBOU NPUPOBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTrxeHne wLeau wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha
0a30BOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOPHSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, NpaBUJIaxX, CIy’Kallux
OCHOBOM 111 (POPMUPOBAHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O MeEToJax HAy4YHOr0 TIO3HAHMS, CTPOCHMM, MHOTO00pa3uu MU
OCOOEHHOCTSIX KUBBIX CHUCTEM pPA3HOTO YPOBHS OpraHU3allid, BBIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUIX B OMOJIOTHH;

(bopMmupoBaHue y 0o0yyarolMXCsl MO3HABATENbHbIX, HHTEIIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHalW3a JAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOrMH HAyYHBIX B3MISAJOB, UAECH U MOAXON0OB K M3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOrO YPOBHS OpPTaHU3ALINH;

CTAQHOBJICHHE Y OOyyaromuxcsi oOmenl KyiabTypbl, (QYHKIMOHAIbHON
IPaMOTHOCTH, pa3BUTHE YMEHUW OOBSACHATH M  OLICHUBATh SIBJICHUS
OKpYXarollero MHpa >XUBOM MPUPOABI HA OCHOBAHWM 3HAHMM UM OIBITA,
HOJYYEHHBIX NPU U3yYEHUH OUOJIOTUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS YMEHUN WLUIIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHMM B MPAKTHUYECKOW NEATEIBbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpOOMOTEXHOJIOTUI;

BOCIUTaHHE YOSKIEHHOCTU B BO3MOXKHOCTHU IO3HAHUS YEJIOBEKOM KHBOU
OPUPOJIbI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHUS K HEH, CoOMoneHus
ATUYECKUX HOPM IIPU MPOBEACHUHN OUOJIOTMYECKUX UCCIIETOBAHUM;

OCO3HaHUE LEHHOCTH OMOJOrMYECKUX 3HAHUM ISl MOBBILICHUS YPOBHS
HKOJIOTHYECKOM KYIbTYpPHI, A5l (POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUU B TIOBCEIHEBHOM >KU3HU
IUIsl OLIEHKHU MOCJIEICTBUM CBOEH NIEATEIBHOCTH IO OTHOUIEHUIO K OKPYKArOLIEH



cpene, COOCTBEHHOMY 3[0pOBbIO, OOOCHOBaHHME U  COOJIIOJACHUE MeEp
poUIaKTUKN 3a00JI€BaHUM.

B cucreme cpennero obmero oOpasoBanus «buomorus», mzydaemass Ha
0a30BOM ypOBHE, SBISETCS 00S3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOISIINM B
cocTaB mpenMeTHOM o0nacTu « EcTecTBeHHO-HAyYHbIE TTPEIMETHI.

Jns  wm3ydeHuss Ouosiorud Ha ©0a30BOM YpPOBHE CpeIHEro oOIIero
oOpazoBanust orBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 ximacce — 34 gaca (1 gac B Heneno).

®opmbl yuéTa padoueil mporpaMMbl BOCIMTAHUSA

B padoyeil mporpamme no 0MOJIOTHH.

[loOyxaeHue o0yyaromuxcs cooM0AaTh Ha ypOKe OOIIENPUHSATHIE HOPMbI
MOBEJICHUSI, TIPaBUJIa OOIICHUS CO CTApIIUMU (MIEarorn4eCKuMU paOOTHUKAMM )
U CcBepCTHUKaMU (0OydYarOMIMMHKCS), TMPUHIUIBI y4eOHON JUCIUIUIMHBI |
CaMOOpraHu3alluu.

[IpuBneueHne BHUMaHUS OOYYAONIMXCA K IEHHOCTHOMY AacIEeKTy
M3ydaeMbIX Ha YPOKax MPEAMETOB, SIBICHUN, COOBITUN Yepes:

JE€MOHCTPALIHIO 00yYaroMMcst IPUMEPOB OTBETCTBEHHOTO,
Ipa)/1aHCKOTO MOBEICHUS, POSIBICHUS YETOBEKOIIOOUS U JOOPOCEPAEUHOCTH.

— oOparieHue BHUMaHUSI HA HDABCTBEHHbBIE ACMIEKThI HAYYHBIX OTKPBITHH,
KOTOPBIE HM3y4YaloTCsl B JAHHBIH MOMCHT Ha YPOKE; Ha YYCHBIX, TOJUTHKOB,
CBSI3aHHBIX C W3YYaeMbIMH B JaHHBI MOMEHT TE€MaMH, Ha TOT BKJIaJ, KOTOPBIH
OHM BHECJIM B pa3BUTHE HAIICH CTPAHbI M MHUPA;

— HCHONB30BaHME HA ypokax HHGOpMAaIlUM, 3aTParvBaroOIIe Ba)KHBIC
COILIMAJIbHbIE, HPABCTBEHHBIE, STUYECKHUE BOIIPOCHI.

*cnonb30BaHne BOCIUTATEIBHBIX BO3MOKHOCTEH COlep)KaHUs Y4eOHOTO
npeameTa A GOpMHUPOBAHUS Y OOYYAIOIIMXCS POCCHUICKUX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH depe3 Moa0op
COOTBETCTBYIONTUX MPOOJIEMHBIX CUTYAIMH JIJIs1 OOCYKIEHUS B KJIacce.

enunuupoBanue  OOCYXJCHHM, BBICKa3bIBAHUMW CBOETO  MHEHWUS,
BBIPAOOTKA CBOETO JIMYHOCTHOTO OTHOIICHUS K HW3y4aeMbIM SBJICHUSM U
MTPOUCXOJISIIIIAM COOBITHSIM.

* BxitoueHue B ypoK UTPOBBIX MPOIIETYP, KOTOPHIE TOMOTAIOT MOACPKATh
MOTHBAIIMIO O0YyYAIOMIMXCS K MOJYUYEHUIO 3HAHUM, HAJAXXUBAHUIO MTO3UTHUBHBIX
MEXKIMYHOCTHBIX ~ OTHONIEHWH B  Kjacce, IMOMOTAIOT  yCTaHOBJICHHIO
n00poXxenareabHo atMoc(epbl BO BpeMsl ypoka.

*[IpumeHeHre HA YPOKE WHTEPAKTUBHBIX (hOPM PabOThI, CTUMYIUPYIOIINX
MO3HABATEIHLHYI0 MOTHUBAIIMIO O0YYaIOIIIUXCS.



*[Ipumenenne rpynmnoBoil paboTel WM pabOThl B mapax, KOTOpbIE
CHOCOOCTBYIOT Pa3BUTHUIO HABBHIKOB KOMaHIHOW pabOTHI W B3aWMOJIEHCTBUIO C
APyTUMU 00yYaIOITMHUCS.

*Bpibop M wucnonb30BaHHWE Ha YpOKax METOJ0B, METOAMK, TEXHOJOTH,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3ACWCTBUE HA JIMYHOCTH BCOOTBETCTBHU C
BOCIUTATEIFHBIM HCAJIOM, LIETBIO U 3a1a9aMH BOCITUTAHUSI.

*HunMMpoBaHWE W TONACPKKA HCCIEIOBATEIbCKON ACSITETbHOCTH
IIKOJIBHUKOB B (JOpME OpraHu3allid TPYNIOBBIX U HMHIUBUIYAJIbHBIX
UCCIIEIOBAaHUNA  (MUHHU-UCCIIEOBAaHUM), BKIIOYEHHE B YPOK PAa3IUYHBIX
MCCIIeIOBATENIbCKUX 33JaHUN M 337a4, YTO JaeT BO3MOXHOCTh OOyYaromIMMCs
nprOOpPECTH HABBIKA CaAMOCTOSITEILHOTO PEIICHUSI TEOPETUYECKON MpPOOIeMBl,
reHepupoBaHUsI U O(GOpMJICHHS COOCTBEHHBIX THUIIOTE3, YBAKUTEIHHOTO
OTHOILIEHUS K YY>KUM HJESM, MyOITMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKU 3PEHMUSL.

*YCTaHOBIIEHHE  yBaKUTENbHBIX, JOBEPUTENBHBIX, HEPOPMaIbHBIX
OTHOIICHUH MEXAy VyYHMTEJIeM U YYCHHKaMH, CO3JaHHE Ha ypOKax
AMOLIMOHAIbHO-KOM(POPTHON CPEIBI.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. bruosnorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMU HayKamu, ¢uiaocodueil, 3TUKOH, ICTETHKOW U
npaBoM. Ponb Ouosnorun B (GOpMUPOBAaHUU COBPEMEHHOM HAyYHOW KapTHHBI
mupa. CucrteMa OMOJOTHYECKHUX HayK.

Metoapl TO3HaHUS JKMBOW TNPUPOABI (HAOTIONEHWE, HSKCIIEPUMEHT,
ONMHCaHWe, HW3MEpeHue, KiacCupuKalus, MOJCITUPOBAHUE, CTATUCTHUYECKAs
00paboTKa JaHHBIX).

JdeMoHcTpaumuu:

IHoprpersr: Y. [apsun, I. Mennens, H. K. Konbnos, /. Yorcon n O.
Kpuk.

Tabnuipl U cxeMbl: «MeTo/Ibl TO3HAHUS YKHUBOU MPUPOIBD».

JlaGoparopHble M MPaKTH4YeCKUE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnoiab30BaHuE PA3NUYHBIX METOJIOB IpPH
W3YYCHUHN OUOJIOTHIECKUX OOBEKTOBY.

Tema 2. ’KuBble cCCTEMbI M X OPTraHU3ALUS.

Kupbie cucteMbl (OMOCHUCTEMBI) KaK MPEIMET HW3y4YeHUs OHOJIOTHH.
OTnuune )XKUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHUCTEM M HX pa3HOOOpasue. YPOBHHM OpraHu3aluu
OmocucTeM: MOJCKYISAPHBIA, KJIETOYHBIA, TKAHEBBIM, OPraHU3MCHHBIMH,
MOIYJISIHUOHHO-BUOBOU, DKOCHUCTEMHBIN (OHOTeoIeHOTHYECKUA),
OonocdepHbIH.

JdeMoHcTpauuu:

Tabmumpr u  cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHU
OpraHU3alMU KUBOU MPUPOIBD».

Oo6opynoBanue: mozaenb Monekynsl JITHK.

Tema 3. XuMH4eCKHUH COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKH. XMMHUYECKUE JIEMEHTHI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BellecTB B KieTke. llogaep:kanue
OCMOTHUYECKOTO OanaHca.

benku. CocraB u crpoeHue 0eIkoB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble W 3aMEHUMBICE AMUHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTAaB.
VYpoBHM CTPYKTYpBI OEITKOBOM MOJIEKYIIBI (IEpBUYHAS, BTOpUYHAS, TPETUYHAS U



YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornueckue
(GyHKUIMU OEJIKOB.

depMeHTHl — Owmonormdeckue Karanmzaropel. CTpoeHume ¢epmeHTa:
aKTUBHBIA WEHTp, cyOcTparHas crnerupuyHocTh. Kodepmentol. ButamuHsbl.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

VYrneBoawl: MoOHOcaxapuabl (IJIOKO3a, pubo3a U JI€30KCHpH003a),
aucaxapubpl (caxapos3a, JaKTo3a) M TMoJuMcaxapuibl (Kpaxman, TDJIHKOTEH,
LEJUTI0103a). buonornveckue GyHKIMU yTIIEBOIOB.

JIunu et TPUIIIULIEPUIBI, dbochonmunumasl, CTEPOUIBI.
I'uapodunbHo-THIPpOPOOHEIE CBOICTBA. buonorndeckue GyHKIUU JUMNAIOB.
CpaBHeHUE yIJI€BOIOB, OCJIKOB U JIMIU0B KaK UCTOUHUKOB SHEPTHUHU.

Hyxnennoseie xucimorel: JIHK u PHK. Hyxmeoruaer — moHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynknuu JIHK. Crpoenune u ¢pynkiuun PHK.
Bunst PHK. AT®: ctpoenne u GpyHKimm.

Huronorus — Hayka o kietke. KierouHas Teopus — IpuUMeEp
B3aUMOJICHCTBUS UAEH U (AKTOB B HAyYHOM IO3HAHUM. MeTonbl H3y4yeHUs
KJIETKH.

Krnerka kak memoctHas skuBasi cucrema. OOIMe NPU3HAKKA KIIETOK:
3aMKHyTasi Hapy>kHas MmeMOpana, monekyibsl JJHK kak renernueckuii anmapar,
cUCTeMa CUHTe3a Oelika.

Tunbl KIETOK: 3yKapuoTHUEcKass M Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHUS MpPOKapUuoTUUYecKkor kieTku. Knetounas crenka Oakrepuii. CtpoeHue
AYKApPUOTHUYECKOM KIIETKH. OCHOBHBIE OTJIMYHMS PACTUTEIBHOM, >KUBOTHOU M
IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ysakuuu. Ilnasmarnyeckas memOpana, €€ cBoiicTBa u pyHkuuu. Lluronnazma u
e€ opranounsl. OpgHomemOpanHbie opraHouabl kietku: OIIC, ammapar
Tonbaxu, nuzocoMsbl. [lomyaBTOHOMHBIE OpPraHOWIbBI KIIETKHA: MUTOXOHAPHH,
mnactuael. IIponcxokaeHne MUTOXOHApPUA M IUIACTUA. Bunel miactumi.
HememOpanHbie  opraHoujbpl  KIETKH: pPUOOCOMBI, KJIETOYHBIM  IIEHTP,
LHEHTPUOIH, PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUJIOB KJIETKU. BKitoueHus.

Snpo — perynaropHsii 1eHTp KiaeTku. CTpoeHue sapa: saepHas 000I04Ka,
KapuoIUIa3Ma, XpOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeHIECTB B KJIETKE.

JlemoHcTpanuu:

IToprpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.



Huarpammel:  «PacnpeneneHne XUMUYECKUX DIIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenre XMuMUYECKUX IEMEHTOB B )KUBOU MTPUPOIEY.

Tabnumpr u cxembl: «lleproandeckas TabIHUIIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MONEKyNnbl BOAbI», «buocuHTe3 Oenka», «CTPOCHHE MOJEKYIbI
oenka», «Crpoenue dhepmentan, «Hykmnennosbsie kucnorel. JJTHK», «Ctpoenue
Mosekynbl  AT®», «CTpoeHne ->SyKapHUOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOM  KIIETKM», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON  KJIETKH», «CTpoeHue siapa KIETKu», «YIIEBOIbI»,
«JIummmaeny.

OO6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyAOBaHHUE MJi IPOBEICHUS
HaONIONCHUH, U3MEPEHHM, SKCIEPUMEHTOB, MHUKpOMpenaparbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U MpaKkTHYEeCKHe PAdOTHI:

Jlaboparopnast padora Ne 1. «/3ydeHue KaTadUTHYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MPUMEPE aMUJIA3bl WIIH KaTalla3bl).

JlaGoparopnas pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK PaCTCHUH,
KUBOTHBIX M OaKkTepuil MO/l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenaparax u ux
OMHUCAHUE.

Tema 4. ) Ku3HeaessTeJILHOCTH KJIETKH.

OOmeH BelecTB, WK METa0O0INU3M. ACCUMMIAIMS (IIJIACTUYECKUI OOMEH)
U JUCCUMMWISIUS (SHEPTreTUYECKU 00OMEH) — JIBe CTOPOHBI €IMHOTO Ipoiiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB U HHEPTHMM B MOHUMAHUU
MeTabou3ma.

Tuner oOmeHa BemiecTB: aBTOTpOodHBIH ©  reTeporpodHbd. Poib
(bepMeHTOB B OOMEHE BEUIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas U TeMHOBasg (¢a3bl (QorocuHTe3a. Peaknuu
dotocunTe3a. DddexkTuBHOCTS, (GoTOCHHTE3a. 3HaueHHWEe (OTOCHHTE3a JIA
KU3HU Ha 3emiie. BnusiHue ycnoBud cpenbl Ha (DOTOCHMHTE3 U CIOCOOBI
HNOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMmocHuHTe3. XEeMOCHHTE3UpYIolre OakTepuu. 3HaYE€HUE XEMOCHHTE3a
JUTSL )KA3HU Ha 3eMJIe.

DHepreTuueckuii oOMEeH B KJIETKe. PaciienieHue BeIecTB, BbIICICHUE U
aKKyMYJMpPOBaHHE OJHEPrUM B KJIETKE. OTamnbl HSHEPreTUYECKOro oOMeHa.
I'muxonus. bpoxkenue u ero Buabl. KuciaopogHoe okuciieHHE, WIH KIETOUYHOE
JbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTh
HHEPTEeTUIECKOTO OOMEHA.

Peaknium marpuyHoro cuHre3a. lenermdeckas wuHpopmarus u JIHK.
Peanuzanus renernueckod nH@opmanuu B KieTke. [eHEeTMUEeCKUN KOA M €ro



cBoicTBa. Tpanckpurnus — Marpuunbiii cuate3 PHK. Tpancnsamus — Ouocunres
oenka. Ortanbl TpaHciusiuu. KoaupoBanue amuHokuciaor. Pomb pubocom B
ounocuHTe3e Oernka.

Hexknerounsie ¢hopmbl xu3HU — BUPYCHl. MicTopus oTkpbiTUs BUPYCcOB (/1.
N. NBanosckuit). OCOOEHHOCTH CTPOCHMSI M >KHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bone3nu pacTeHU, >KMUBOTHBIX U YEJIIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc nmmyHozaepuuura yenoseka (BIY) — Bo3oyaurens CIIM/la.
OOparHass  TpaHCKpHIIIIHS, peBepraza ©  HWHTerpaza. IIpodmmakTuka
pacnpoCTpaHEeHUs BUPYCHBIX 3a00JICBaHHIM.

JdeMoHcTpanuu:

[Toprpetsr: H. K. Konbuos, [{. . UBanosckuit, K. A. Tumupsses.

Tabnuubl u cxembl: « Tumbl nutanusy, «Metadbonuzmy, « MUTOXOHIPUSY,
«DHepreTudeckuii 0omMeny», «Xmnoporiacty, «Potocunres», «Crpoenue [JHK»,
«Ctpoenne u (QyHKIHMOHHpOBaHUE TreHay, «CuHTe3 Oenkay, «l eHeThuuecKui
kom», «Bupyce», «baktepuodarn», «CTpoeHHe W KU3HEHHBIM LUK BUpYycCa
CII1a, 6akrepuodarar, «Pemmukanus JJTHK».

ObopynoBanue: mogenu-anmiukanuu «Yasoeane JJHK u Tpanckpuniusy,
«buocunTe3 6enKa», «CTpoeHUE KIIETKW», MoJeab cTpyKTyphl JIHK.

Tema 5. PasMHOKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslif 1k, Wik *KU3HEHHBIM MK KiIeTku. MHTepdaza u MuUTO3.
[Ipoueccel, nporekatomue B uHTEpPaze. Perummkanus — peakuus MaTpU4HOTO
cunte3a JHK. Crpoenne xpomocoM. XpOMOCOMHBII HaObOp — KapUOTHII.
JIMTUTOWHBIA UM TAlUIOMJIHBIM ~ XPOMOCOMHBIE  HAa0Opbl.  XPOMaTHJIBI.
[{uTtonornyeckue OCHOBBI PAa3MHOXEHUA W WHAWBUAYAIBHOTO PAa3BUTHS
OpPraHu3MOB.

Jenenune knetkn — muto3. Craauu mutosa. [Ipoueccel, npoucxoasume Ha
Pa3HbIX CTAIUSIX MUTO3a. bHOJOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemas rudesnb KJIETKH — arornTo3.

@opMbl  pa3MHOXKEHMsSI OpraHu3moB: Oecronoe u TnojoBoe. Bumabl
0ecroyioro  pa3MHOXXEHHMS:  JIeJIeHWe HaJBOe, [OYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BETE€TaTUBHOE Pa3MHOXEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOKEHUE, €r0 OTIINYHUS OT OECIIONIOTO.

Meiio3. Craguu menosa. [Iponecchl, TpoOuCXOoaslue Ha CTaauaX Menosa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonornueckuii cmbicin U
3HaYECHHUE MEN03a.

['ameTorene3 — mpoiiecC 0Opa30BaHMS TMOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbIe kene3bl: CEeMEHHUKH U SMYHUKH. OOpa3oBaHue U pa3BUTHE MOJTOBBIX



KJIETOK — ramer (crmepMaTo30ul, SHUIEKIeTKa) — CIEepPMAaTOreHe3 U OBOTEHE3.
Oco0OeHHOCTH CTPOEHUS SULEKIETOK M CHepMaro3ouaoB. OIUIOA0TBOpEHHE.
ITapTeHnorenes.

NunuBunyanbHoe pas3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pPAa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATILHOTO PA3BUTHSI Yy MMO3BOHOUYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opradorenes3. [loctamOpronanbHOe pa3BUTHE. THIIBI
MOCTAMOPUOHAIILHOTO PA3BUTHS: MpsIMOE, HeNpsiMoe (JIMYMHOYHOE). Bnusinue
CpeIlbl Ha pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pazButue pacreHuil. OHTOT€HE3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJ1u Pa3BUTHSI.

JleMoHCcTpaUu:

Tabmumpr w1 cxeMbl: «@DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «JIBoHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE
pacteHui», «J/lenenue kierku Oakrepuil», «CTpoeHUE MOJOBBIX KIIETOKY,
«Crpoenue xpoMocombby, «Kierounsiii ukin», «Pemnmukanus [JHKY, «Mutos»,
«Menos», «IIpsmoe u HeEnpsiMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIIUTAIOIINX
1 4yenoBeka», «OCHOBHBIE CTAJIUH OHTOTCHE3A.

O6opynoBaHue:  MUKpPOCKON,  Mukponpemnapatbl  «CriepMaro3ousl
MJICKOTIMTAIOIIETO», «SUIEKIIETKa MIIEKOTTUTAIONIEr0», «KaprnoKknHe3 B KJIIETKax
KOpeIllKa JyKa», MarHUTHasi MOJeJib-aniuiukanus «JleneHue KieTku», MOJACIb
JIHK, Mmomens MmeTada3HOM XPOMOCOMBL.

JlaGopaTopHble U MpaKkTHYEeCKHE PAdOTHI:

Jlaboparopnas pabora Ne 3. «HabGmiomenne MuTo3a B KJIETKaX KOHUMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKPOIIperaparaxy.

JlaGoparopnas pabota Ne 4. «M3yueHue CTpOEHHUSI MOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenaparaxj.

Tema 6. HacieacTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTukd. VcTopus pa3BUTHS TEHETHUKH. Poib
IUTOJIOTUN U AMOPHUOJIOTHH B CTAHOBJICHUM T€HETUKH. BKiag poCCHUUCKUX U
3apyOCKHBIX  YUY€HBIX B  pa3BUTHE TEHETUKU. MeTonbl  T'€HETUKH
(TUOpPUIONOTUYECKUM,  IUTOTCHETHUYECKUH,  MOJICKYISIPHO-TEHETUYECKHH).
OCHOBHbBIE TEHETUYECKHUE MOHATHUS. | €eHETUUECKasi CUMBOJIMKA, UCTIOJIb3yEMasi B
CXEMaxX CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HACJICIOBAHUSI  MPU3HAKOB, YCTAHOBJIEHHbIE [.
MenneneM. MOHOrMOpPUAHOE CKpEUIMBAHHUE. 3aKOH €IUHO00pa3usi ruOpUaOB
MepBOro  mokoieHus. I[lpaBuwiio JAOMHUHMpPOBAHMWS. 3aKOH pacUICIIEHUs
npu3HAKoOB. ['unore3a ynctorsl raMet. [[oJHOE M HEMOIHOE TOMUHUPOBAHHUE.



JuruOpuaHoe CcKpeliuBaHWe. 3aKOH HE3aBHUCHUMOTO  HaCJeIOBaHUs
npu3HakoB. [[uToreHeTMYeCKHME OCHOBBI  AUTHOPUIIHOTO  CKPEIIMBaHMUS.
Ananusupytouiee CKpEILBAHUE. Hcnonp3oBanue AHAJIM3UPYIOILETO
CKpEIIMBaHUS I OMPEIeTICHUsI TEHOTUIIa OCOOU.

CuerienHoe HacnenoBanue npusHakoB. PabGora T. Moprana mo
CLUCIUICHHOMY HAcCJEJOBaHUI0 TeHOB. Hapylienue cuemieHuss TEeHOB B
pe3yabpTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTHU. | eHETUUECKNE KapTHI.

I'enerrka nona. XpoMOCOMHOE OMNpEAeieHUE Noja. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. [OMoramMeTHble M rereporameTHbie opranu3Mbl. HacnemoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3MeHUnBOCTSD. Buger  u3MeHUMBOCTH: HCHACJEACTBEHHAas U
HacJIeACTBEHHas. Poiib  cpenpl B HEHACIHEACTBEHHOW  HM3MEHYMBOCTH.
XapakrepucTuka MOAU(GUKAIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIN psig u
BapuaunoHHas KpuBas. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
Ka4eCTBEHHbIC MPU3HAKU M MX HOopMa peakiuu. CBoWCTBa MOIUPUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnencrBenHasi, uim reHOTUNIUYECKass, U3MEHUYMBOCTh. KoMOnHaTHBHAS
W3MEHYMBOCTh. Melo3 W T0JIOBOM TIpPOoIlecC — OCHOBAa KOMOMHATHUBHOMU
W3MEHYMBOCTH. MyTalMoHHass W3MEHUYMBOCTh. Kiaccudukamuss MyTanuin:
TE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NOPUYMHBI MYTAIUU.
MyTtarennbsie (pakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEACTBEHHOU
n3meHunBoctu H. Y. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka udenoBeka. Kapuorun uenoBexka. OCHOBHBIE METO/AbI T€HETHUKHU
YeJI0BEKa: reHeaJIOTuYeCKHUM, OM3HEIIOBEIH, LIMTOr€HETUYECCKU,
OMOXVMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYecKkuil. COBpEMEHHOE Ompe/eIcHUe
TrE€HOTHIA: MIOJJHOT€HOMHOE CEKBEHHPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomouipio [IP-ananuza. HacneacTBennbsie 3a0o0sieBaHMs 4eIOBEKa: T€HHBIE
0oJe3Hu, 0OJIE3HU C HACJIEICTBEHHOMN MPEeapacnoioKeHHOCThIO, XPOMOCOMHBIE
O0onesnn. ComMaTudeckne W TeHepaTuBHBbIC MyTamud. CTBOJIOBBIC KIICTKH.
[TpuHIIUTIBEI 30pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPUITAKTUKU U JICUCHUS
reHeTHYeCKUX Oose3Hel. MeanKo-reHeTUUeCKoe KOHCYJIBTUPOBaHUE. 3HAYCHUE
MEIMIIMHCKOM TE€HETUKHW B TMPEIOTBPAICHUA U JICHCHUM TIE€HETUYECKUX
3a00JIEBaHUI YEIOBEKA.

JlemoHcTpalUu:

[Toptpetst: I. Mengens, T. Mopras, I. ne @pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.



Tabmust u  cxembl:  «MOHOTMOpHIHOE  CKpElIMBaHWE U €ro
IUTOTEHETUYECKAss OCHOBa», «3aKOH PACIICIUIEHUS M €ro LUUTOr€HETHYeCKas
OCHOBa», «3aKOH UHUCTOTHI TameT», «JluruOpujgHoe  CKpellrBaHUE,
«lluTonornyeckue OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus», «Meios3y,
«B3auMopneiicTBUE aJIeNbHBIX TE€HOBY», «leHeTHYecKkue KapThl PaCTEHHI,
KUBOTHBIX U YeJlOBEKa», «leHeTnka nona», «3aKOHOMEPHOCTH HACIENOBaHUsA,
CUEIUICHHOTO ¢ ToniomM», «KapuoTumbl YenoBeka W KUBOTHBIX», «Buabl
U3MEHUMBOCTH», «MonudukanmonHas wu3MeHUHBOCTHY, «HacnemoBanue
pesyc-dakropay, «['eHeTuka rpynmn KpoBu», « MyTallMoHHAas U3MEHUYUBOCTD.

O6opynoBanue: Moaelu-anminKkanun «MOHOTUOPUAHOE CKpEIIMBAHUEY,
«Henonnoe nomuHMpoBaHuey», «JluruOpuaHoe ckpeumBaHuey», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jlpozoduna» (Hopma, myTanuu
(hOpMBI KPBUTEEB U OKPACKH Tefa), repOapuit «I' opox moceBHOW.

JlaGopaTopHble U MpaKTHYEeCKHE PadOTHI:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3ynbraTroB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparoprast pabora Ne 6. «M3ydenme  momuduUKaAITMOHHON
M3MEHUYHMBOCTH, IOCTPOCHHUE BAPUALMOHHOIO PAIA U BApUALTMOHHOW KPUBOW.

Jlaboparopnas padora Ne 7. «AHanu3 MyTauuid y Apo30(uiIbl Ha TOTOBBIX
MHKpOIpENnapaTax».

[Ipaktuueckast padora Ne 2. «CocraBjieHHWE W aHaAIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpOLECC. 3apOKICHUE CEIEKIUU U JOMECTUKAIUS.
VYyenne H. M. BaBunoBa 0 uUEHTpax NPOUCXOXKIECHUS M MHOTrooOpasus
KYJIBTYPHBIX pacTeHUU. L[EeHTpbI MPOUCXOKACHHS TOMAIIHUX KUBOTHBIX. COPT,
[OpO/IA, IITAMM.

CoBpeMeHHbIE METObI CeNIeKITMU. MacCcoBBIN U MHIUBUIYAJIBHBIH OTOOPHI
B CEJIEKI[MM PACTEHUM W KUBOTHBIX. OLEHKa ’KcTepbepa. bim3kopoacTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucras nauHug. CKpellMBaHUE YUCTBHIX JIMHUM.
I'eTeposuc, win rubpuanas cuia. HepoacTBeHHOE CKpENIMBaHUE — Ay TOPUIUHT.
Otnanénnas rubpunmsanuss u e€ ycmexu. VcKycCTBEeHHBIN MyTareHe3 u
NOJIyYEHUE TOIUIIONAOB. JlOCTMKEHUSI CEJIEKUUH pPACTECHUM, XUBOTHBIX WU
MHKPOOPTaHU3MOB.

buotexHosorus kak orpaciib NPOU3BOJACTBA. | €HHAsT MHXKEHEpPHUs. JTarlbl
co3nanusa pekomMOuHantHo JIHK um TpaHcrenHbix opranu3moB. KietouHas
nHxeHepusa. Kierounele  KynapTypbl. MHUKPOKIOHAIBHOE  Pa3sMHOXKEHUE
pactennii. KiOHHMpOBaHME BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX



OpraHu3MOB. DKOJIOTMYECKHE W 3THYecKkue npodiembl. MO — reHeTndecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBL.

JlemoHCTpauuu:

[Toprpers: H. 1. Basunos, . B. Muuypumn, I. /. Kapneuenko, M. @.
WBaHoB.

Tabmutbr 1 cxeMbl: kKapta «LleHTpbl MPOUCXOXKICHUS W MHOTrO00pa3us
KYJIBTYpHBIX  pacteHui», «llopoasl  gomamHuUX  KUBOTHBIX», «Copta
KYJIBTYPHBIX pacTeHuit», «Otnanénnas rubpuanzanus», «PaboTel akamemuka
M. @. Usanosay, «Iloaumiongus», «O0beKTBl OHMOTEXHOIOTHIY, «KIIeTOUHBIC
KyJbTYpbl M  KJIOHUpOBaHuEe», «KoHCTpyupoBaHME W TEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBaHue: MYJISDKM IUIOIOB M KOPHEIUIOAOB JHUKUX (opM U
KYJBTYPHBIX COPTOB pacTeHUid, repoapuii « CelbCKOX03IiCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYEeCKHE PadOTHI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHXKEHHUSI CEJIEKIMU PACTEHHUU H
KUBOTHBIX  (Ha  CEJIEKIIMOHHYIO CTaHIHIO, IeMeHHylo  (epmy,
COPTOUCIIBITATEIBHBI yY4acTOK, B TEIUIMYHOE XO3AMCTBO, J1a0OPATOPUIO
arpOyHHBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBorOMOHHAA OMOJIOTHSI.

[Ipennoceuiky BO3HMKHOBEHHUS SBOJIIOLIHUOHHON TEOPHH. DBOIOLMOHHAA
Teopusi U €€ MeCTO B OMOJIOTHHU. BiusiHuEe SBOTIOIMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U IPYTUX HAyK.

CBugnerennbcTBa 3BOMIONUM. [laneoHTONOrHYECKHE: MOCIEN0BATENbHOCTh
MOSIBJICHUSI BUJOB B TMAJCOHTOJOTMUYECKOM JIETOMUCH, TEPEXOJHbIe (POPMEI.
buoreorpaduueckue: cxoacTBO W paznuyue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M Pa3IUuuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTUYHEIE,
PYAUMEHTApHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUUYECKUE: CXOACTBO
MEXaHU3MOB HACIJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTEH y BCEX
OpraHu3MOB.

OpomonroHHas Teopusi Y. JlapBuHa. Ilpeanochuiki BO3HUKHOBEHUS
JapBUHMU3MA. JIBIKYIIME CHJIBI 3BOJIOIUU BUAOB 10 JlapBUHY (M30BITOUYHOE
Pa3MHOXKEHHE npu OTPAaHUYCHHOCTH pecypcos, HEOIpeIeIEHHAS
M3MEHUYMBOCTh, 0Opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopus sBoonnu (CTD) u € 0OCHOBHBIE MMOJIOKEHUSI.

MuxkposBomntonus. [lomynauus kak equHUIa BUa U 3BOITIOLHUU.

JIBrokyire cuiibl ((hakTOphl) SBOMIOIMH BHIOB B pupoze. MyTallmOHHbBIH
npouecc W KOMOMHATUBHAS M3MEHUYMUBOCTH. [lOmymsiiMOHHBIE BOJIHBI U Jpeild
reHoB. M3omsauus 1 Murpanus.

EcrtecTtBeHHblii 0TOOp — Hamnpabisoomuii (aktop 3Bomouud. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[TprcnocoOaeHHOCT, OPraHU3MOB KaK pe3yapTarT 3Bodronuu. [Ipumepst
MPUCTIOCOOJICHHUI Yy OpraHu3MOB. ApoMOpP(03bl U UIN0ATATITAIIHH.

Bun wu BugooOpasoBanue. Kpurtepun Buzma. OcHOBHBIE  (OpPMBI
BHJ1000pa30BaHus: TeorpaduuecKoe, SIKOJIOTHIECKOe.

MakposBomonus. Dopmbl  3BomOIMU:  (UIETUYECKAsA, JUBEPreHTHAs,
KOHBEpIeHTHas, mapaienbHas. HeoOparuMocTs 3BOMIOIUH.

IIpoucxoxnenue oT HECIEeLIMAIU3UPOBAHHbBIX IIPEIKOB.
[Iporpeccupyromas cnennann3annsi. ATanTUBHAS paIAALMS.
JdeMoHcTpauuu:

[Moptpetst: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, ®. Mromiep, A. H. CeBepiios.

Tabmumst u cxembl: «Pa3Butue opraHudyeckoro mupa Ha 3emiiey,
«3apoJbIlv MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukce», «@opMbl 60pLOBI 3a
cyluecTBoBaHue», «EcrecTBeHHBINH 0TOOPY», «MHOroo0Opasue COpToB pacTEHUIN»,
«MHuoroobpazue  moponm  KUBOTHBIX»,  «llomymsmum», «MyTanuoHHas
M3MEHUYUBOCTHY, «ApomMopdossy, «Mauoanantamuny, «O0Imas aereHeparus,
«/IBmKymme cuiabl 3Boionum», «Kapra-cxema Mmapupyra mnyremectBus Y.
Hapsuna», «boprs0a 3a cymiectBoBanue», «IIpucrnoco0ieHHOCT, OPraHu3MOBY,
«I'eorpauueckoe BU000pazoBaHUEY, « IKOJIOTMUECKOE BUI000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIMSI HACEKOMBIX C PAa3IMYHBIMU THUIIAMHU OKPACKH,
Ha0Op TUIOAOB M CeMsiH, KoJuleKuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIpaBJICHUS SBOIIOIUNY», 00BEMHAS MOJENb
«CTpoeHHe roJI0BHOTO MO3Ta O3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Komiekuus «DopMbl COXpaHHOCTHU
HCKOIMAeMbIX KUBOTHBIX M pacTeHui», Monenb anmmkanus «llepekpéct
XpOMOCOM», BIIaKHble mnpenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYLIKW», MUKporipenapar «/po3oduna» (Hopma, MyTanuu popMbl KPbUILEB U
OKPACKH TeNa).

JlaGopaTopHble U MpaKTHYEeCKHE PAOOTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.



Jlaboparopnas padorta Ne 2. «Onucanue npucrnocooJeHHOCTH OpraHu3ma
1 €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHUE ¥ Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHbIe TPEACTABICHUSA O 3apOXKIACHHUM XKU3HHW. HaydHble rumoressl
BO3HUKHOBEHHSI KU3HU Ha 3emiie: aOMOreHe3 W MaHchepMusa. XUMUYECKas
ABOMTIONIMS. AOMOTEHHBIM CHUHTE3 OPraHMYECKHX BEIICCTB M3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE TOATBEPKICHUE XUMHUYECKOW »3Bosouuu. HauambHbie
sTanbl Ouonoruueckoi sBomtouuu. ['munoreza PHK-mupa. ®dopmuponanue
MEMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKH U UX
sBontonust. DopMUpoOBaHKE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emiie no spaM u nepuoaam. Karapxein. Apxerckas u
nporepo3oiickass dpel. l[laneo3oiickas 3pa u e€ mnepuoabl: KeMOPUNCKUH,
OPJIOBUKCKHU, CUITYPUNCKUH, NIEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o030¥icKast 3pa U €€ NMepUOoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ TmepuoJbl: MaJICOTCHOBBIN, HEOIE€HOBBIM,
AHTPOIIOT'€HOBBIM.

XapakTepucTUKa KiIMMara v reoJIorH4ecKux mpoieccoB. OCHOBHBIE TAIbl
HBOJIIOIIMN PACTUTEIHLHOTO M >KUBOTHOTO MHpa. ApoMOpQo3bl Yy pacTeHUN |
#KUBOTHBIX. [losIBIIEHNE, pacIBET M BBIMUPAHKUE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHpa KaK OTpakeHHue 3BOMOUMHU. OCHOBHBIC
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBonrouusi  yenoBeka.  AHTpomoioruss — Kak — Hayka.  PasBurtune
MPEACTABIECHUM O  IMPOUCXOXKICHUM  YelloBeKa.  MeTonpl  U3ydeHus
anTponiorene3a. (CxoncrBa W pa3iMuds  YEIOBEKA M JKUBOTHBIX.
CucremMarn4ecKoe MoJIOKEHUE YEITOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
W3MEHUMBOCTh W €CTECTBEHHBI o0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
U3TFOTOBIICHUE OPYAUI TPyZla, MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaAMM W BETBU OHBOJIOLMHM YEJIOBEKA: aBCTPAJIONHUTEKH,
YenmoBexk ymenbid, YemoBek mnpsaMoxomsuinii, YenoBeK HEaHAEPTAIbCKUU,
UYenosek pazymublid. Haxonkn MCKOMaeMbIX OCTATKOB, BPEMSI CyLIECTBOBAHMS,
o01acTh pacrpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

Yenoeueckue packl. OcHOBHBIE OOJNIBIIME pachl:  €BPOIEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpaJioujHas (dPKBaTOpUaJibHAs), MOHTOJIOW THAS
(a3marcko-aMepukaHckas). UepTsl NIPHUCHOCOOJIEHHOCTH — NpeJICTaBUTENEH
YEJIOBEYECKHUX PAC K YCIOBHUSAM CyUIECTBOBaHMSA. EIMHCTBO YEIOBEYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:



IToptpersr: ®@. Penu, JI. ITactep, A. N. Onapun, C. Mumnnep, I. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxeMbl: «Bo3HukHoBeHMe COJHEUHOM CHCTEMED», «Pa3BuTune
opranuueckoro wmupa», «PactutenpHas kietka», <«KuBOTHas KieTkay,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPAY,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHMS YEJIOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOIOK IPEAKOB
COBPEMEHHOIO 4YeJIOBEKAY, «/lpeBHenmme moan», «Jpesaue moan», «llepsbie
COBpPEMEHHBIE JIOAN», «UeIoBeuecKrue pach.

O6opynoBanue:  Mymspku — «[lpoucxoknenne — denoBeka»  (OHOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HEaHAepTalblla, KPOMAaHbOHIA), CIACHKUA WU
M300paKEHUS KAMEHHBIX OpYAHIl MEpBOOBITHOIO YenoBeKa (KaMHHU-YOIIIEpPHI,
pybuna, ckpebia), reoxpoHoJOrudeckas Tabnuia, KouieKus «DopMbl
COXPaHHOCTH MCKOIIAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTropHble M NPaKTH4YeCKUE PA0OThI:

[Ipaktuueckast pabora Ne 1. «/3ydueHne MCKOMAaeMbIX OCTaTKOB PACTEHHIA
Y dKUBOTHBIX B KOJUICKIIUSIX).

OKcKkypcusi  «OBOJIIOIMSA ~ OpraHudeckoro Mupa Ha 3emue» (B
€CTECTBEHHO-HAYUYHBIN WU KpaeBeTUeCKUM My3el).

Tema 3. Opranusmbl U OKpPY:KaKwINas cpeaa.

OKOJIOTUSI Kak HayKa. 3aJadyd M pa3deibl  dKOJoruu. Meroasl
HKOJIOTMYECKUX HCCIEAOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BEeKa.

Cpenpl oOUTaHUsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIIIHAsI, TOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropbl. Knaccupukanus >5KOIOTHUECKUX (PAKTOPOB:
abnoTuyeckne, OMOTUYECKHE W aHTPOMOTeHHBbIC. JeMCTBHE AKOIOTHYECKHUX
(haKTOpOB Ha OPTraHU3MBI.

AbuoTtuueckue (bakTopsbl: CBET, TeMIeparypa, BJIQYKHOCTb.
®dortonepuoausM. IIpucnocobneHus opraHu3MOB K JIEUCTBUIO aOMOTUUYECKUX
(dakropoB. buonornyeckue puTMBI.

buornyeckne  daktopel. Buasl  OMOTHMYECKHMX  B3aMMOJCHCTBUIA:
KOHKYPEHIIMs, XUIIHUYEeCTBO, CuUMOMO3 u ero Qopmel. [lapaszurtuswm,
KooIepanus, MyTyalau3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHe OUOTUYECKUX B3aUMOJEHUCTBUHN st
CYILIECTBOBaHUS OPTraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.



DKOJIOTHUECKUE XapAKTePUCTUKHU momyasiuud. OCHOBHBIE IOKa3aTelu
MOMYJISIIUU: YUCIEHHOCTh, IUIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMmuka 4yucaIeHHOCTH MOMYJISIIIUU U €€ PErYIsIIus.

JleMoHcTpanuu:

[Toptpetsi: A. I'ym6onsat, K. ®@. Pynbe, O. ['ekkens.

Tabnuipsl 1 cxembl: kapta «IIpupoansie 30861 3emiiny, «Cpeabl 0OuTaHus
opranusmoBy», «®oronepuoguzm», «llonmynsaunm», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTH MOMYJIAIUU HHPY30pun-Tyhenbkmy, «llumessie memm.

JlaGopaTopHble U MpaKTHYEeCKHE PAdOTHI:

JlaGoparopnas pabora Ne 3. «Mopdonoruyeckrue 0COOEHHOCTH PacTEeHUM
U3 Pa3HbIX MECT OOUTAHUSY.

JlaGoparopnast padora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHUE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora Ne 2. «Iloacu€r MmuOTHOCTH MOMYISAIUN Pa3HbBIX
BUJIOB PACTEHUIN».

Tema 4. Cool1uecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUA0OBAS,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-nomuHanTel. CBs3U B
OHOIIEHO3E.

DKOJIOTUYECKHE CHUCTeMbl (9KocucTeMbl). [loHsiTue 00 »3KOCHCTEME U
ouoreonenoze. MOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemIECTB W MOTOK SHEPrUUd B
skocucreMe. Tpopuueckue (MHUILIEBbIE) YPOBHHU SKOocUcTeMBI. [IuieBbie nenu u
cetu. OCHOBHBbIE TOKa3aTelM HKOCUCTEMBI: OuoMacca,  MIPOMYKIIHS.
DKOJIOTMYECKUE MHUPAMUJIbI: TPOAYKIMHU, YUCIEHHOCTH, Onomacchl. CBOKCTBA
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYIISIIMS, pa3BuTue. CyKkueccus.

[TpupoaHbIe SKOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIH IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHBIE AKOCUCTEMBIL. ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe 1 X035UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroumBocTH 3KocucTeM. CoxpaHeHUe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisl, cocraB U CTPyKTypa
ouocdeprl. Kuoe BemiectBo U ero gpyHkiuu. OcobeHHocTH Ouochepsl Kak
100agpHOM 3KOcHcTeMbl. JlMHAMU4eckoe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTrsl Bemiects M OHOTEOXMMHUYECKHE IUKIBI  3JIEMEHTOB
(yrmepona, azora). 3oHanbHOCTh Onocdepnl. OCHOBHBIC OMOMBI CYIIIH.



YenoseuectBO B Ouocepe 3eMiau. AHTPONOTEHHbIE HW3MEHEHHS B
ouocdepe. [mobdanbHbIE SKOIOTUYECKUE TPOOTIEMBI.

CocyuiecTBoBaHuE MIPUPOJIBI u YeJI0BEUECTRA. Coxpanenue
OmopazHooOpa3usi Kak OCHOBa  ycrolumBocTH  Owmocdepsl. OcHoBa
PallMOHAIIBHOTO YIIPABJIEHUSI NPHUPOAHBIMU PECYpCaMU M UX HCIIOIb30BAHUE.
JlocTuxeHrs OUOJIOTUU U OXpaHa MPUPOJIBI.

JleMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmuipt u cxemsl: «I[luieBsie nenm», «bUOLIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nmuTaHus», «IKOIOrHUECcKas MUPAMUTIAN,
«buochepa wu  yenoBek», «IKOCHCTEMa UIMPOKOJUCTBEHHOTO  Jiecay,
«JKocucTemMa XBOMHOTO Jeca», «bHOLIEHO3 BOIOEMA», «ATPOLIEHO3Y,
«IIpumepHBIE aHTPOIIOTEHHBIE BO3ACHUCTBUS HAa NOPUPOAY», «BakHeuiue
MCTOYHUKHU 3arps3HEHUs] BO3JlyXa W TPYHTOBBIX BOI», «llouBa — BaxkHewias
cocTapistomas ouochepbl», «Pakropbl nerpanauuud mousy, «llapHUKOBBIN
ahdexr», «DakTopbl PagUOAKTUBHOTO 3arpsi3HeHus Ouocdepn», «OOmmas
cTpykTypa 6mochepsr», «Pacnpocrpanenue xu3nu B 6uochepe», «O30HOBBII
skpan ouocdepo», «KpyroBopor yrepoaa B 6uochepe», «KpyroBopor azora B
IPUPOLIEY.

OOGopynoBaHue: Mojeb-anInKanus « TunuuHbie OUOLIEHO3BDY, Tepoapuit
«PacturenbHble  cooOiiecTBa», Kojuiekuuu  «buouenody», «Bpeautenu
BOXHEUIITNX CEIbCKOXO3SMCTBEHHBIX KYIBTYp», TepOapuu ¥  KOJUICKIIHH
pPacTEHHMI W KMBOTHBIX, MPUHAJICKAIINE K Pa3HBIM HKOJOTMYECKUM TpYyIIIaM
onmHoro Buma, Kpacnas xkuura Poccuiickoini ®enepanuu, wu300paxeHUs
OXpaHsEMbIX BUJIOB PACTCHUU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI  T1IO
BNUOJIOITMM1 HA BA30BOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHMS K pe3yiIbraTaM
OCBOCHHS OOYyYalONIMMKCS TPOTpaMM CpEIHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATbBI

B cTpykType NTMYHOCTHBIX pE3yJIBTATOB OCBOCHUS mpeamera «bHomorus»
BBIJICJICHBI  CJIEYIONIME  COCTAaBJSIONIME:  OCO3HaHHE  OOyYaroIUMHUCS
POCCHUNMCKOW TPakAAHCKOM HIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITETLHOCTH U CaMOOIPE/ICICHUI0, HAIMYUe MOTHUBAIMU K OOYyYECHHIO
OuoJIoTHH, IIeTICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUIHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAJAULUNA PA3BUTHUSA
OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOyYarolmuxcs
PYKOBOJACTBOBATbCSI B CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMHU
YCTaHOBKaMHM, MPUCYIIUMU CHUCTEME OUOJIOTUYECKOro OOpa3oBaHUs, HAIMYUE
HKOJIOTUYECKOTO TIPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IETH U CTPOUTH
YKA3HCHHBIE IIJIAHBL.

JInyHOCTHBIE PE3yNabTaThl OCBOEHUS NpeaMeTa «BbHOIOrHs TOCTUTarTCsA
B CIMHCTBE Y4YeOHON W BOCHUTATEIBHON JEATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUUCKUMH  COUHUOKYJIBTYPHBIMU, HCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMHU, MIPUHSATHIMHU B OOIIECTBE MPaBUJIAMUA U
HOpMaMM  TIOBEIGHUS W  CIOCOOCTBYIOT  MpoIleccaM  CaMOIO3HaHUS,
CaMOBOCIMTAHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEN MO3ULIMU JIUYHOCTH,
MAaTPUOTU3MA, YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY Tpyda H
CTaplieMy TOKOJEHUIO, B3aUMHOIO YBaXKCHHUs, OEpPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HAacClI€IWK0 M TPaguLMSAM MHOTOHAIIMOHAJIBHOIO Hapojaa
Poccuiickort denepanuu, npupoie U OKPYKAIOLIEH CpEIE.

JIngHOCTHBIE pe3yabTaThl OCBOCHUSI ydeOHoro mnpeamera «buonorus»
IOJDKHBI ~ OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBATbCSI CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpPHEHTAllUN, MO3UTHUBHBIX BHYTPEHHHX YyOEKICHH,
COOTBETCTBYIOUIUX TPATUIMOHHBIM IIEHHOCTAM POCCHUHCKOro OOIIeCTBa,
pacliMpeHue >KU3HEHHOTO OIbITa MW OMNbITa JEATEIBHOCTH B TIPOIECCE



peanu3anuyu OCHOBHBIX HAIIPABJICHHN BOCIIUTATEIBHOW JAESITEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpaaaHCKOr0 BOCIIUTAHUSA:

ChOpMHPOBAHHOCTh  TPAKITAHCKOW  TO3UIMU  OOydaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBa)KCHUE
3aKOHa U MPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH NPU CO3AAHUU
y4eOHBIX MTPOEKTOB, PEIICHUN YUESOHBIX U TTO3HABATENIBHBIX 3a]1a4, BHITIOJTHEHUN
OMOJOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpEEsATh COOCTBEHHYIO TMO3WIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOMUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSA JIIOACH C pa3HbIMU yOCKICHUSIMU, KYJIBTYPHBIMU 1IEHHOCTAMHU
U COIIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOLIECCE COBMECTHOIO BBITOJIHEHUS
y4eOHBIX, TIO3HABATENIBHBIX M UCCJIEAOBATEIbCKUX 3a/1ay, YBaKUTEIBHOTO
OTHONICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXJICHHH CIIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCHUICKOH TPaKIaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHHUS K CBOEMY HAapoOAdy, YyBCTBA OTBETCTBEHHOCTH II€pPE.
Ponunoi, ropmoctu 3a cBOM Kpad, CBOXO PonuHy, CBOW SI3bIK U KYJIBTYDY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE€ OTHOILICHUWE K MNPUPOJHOMY HACICIUID W MNaMATHUKaM
MpUPOABI, NOCTHXREHUSIM Poccun B Hayke, HCKyCCTBE, CHOPTE, TEXHOJIOTHSIX,
TpyZe;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuUTHE OWOJIOTMH, TMOHMMaHUs 3HAYEHUs] OWOJIOTUM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOITECTBA;

ujeitHas yoekIEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO M 3anuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUKCKOTO HAPO/a;

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS,;

CIIOCOOHOCThH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbHM Ha
OCHOBE OCO3HAHHOTO MPUHATHUS UEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUH C
TpaaulusIMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/la, 0OIIECTBEHHBIX OTHOIICHUI;

MMOHMMAHUE HMOIMOHAJIBLHOIO BO3ACHCTBHUS KUBOW MPHUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B PA3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnueckoro BocnuTaHUusA, (POPMUPOBAHMS KYJHTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOJIYYHS:

NOHMMaHUEe M peanu3alus 370poBOro M 0Oe30macHoro obpasza >KU3HU
(3mopoBo€  MUTaHHME, COOMIOACHUE TUTMEHUYECKUMX TMPaBWI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM M OTIbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEeXKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

NOHMMaHWE IIEHHOCTH TMPaBUJ WHJIUBHUAYAJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOTO TIOBEJICHUSI B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO M KU3HU
JIIOJICH;

OCO3HAHWE  TMOCJIEICTBUH M  HEOPUSATUS  BPEAHBIX  MPUBBIUEK
(ynoTtpeOneHus aKorosisi, HAPKOTUKOB, KypEeHHs);

6) Tpy10BOIrO BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MAaCTEPCTBA, TPYIOII00HE;

TOTOBHOCTh K AKTUBHOMW JESATEIbHOCTH TEXHOJIOTHYECKOM U COLMATbHOMN
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh WHUIUAPOBATD, TUTAHUPOBATh u
CaMOCTOATENLHO BBIMOJIHATEH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pas3inyHbiM cdepam npodecCHOoHANBHON NeSaTeNbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu u pean30BbIBATh
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSIKEHUH BCEH KU3HU;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHUS

AKOJIOTMYECKH 11e71€CO000pa3HOe OTHOIIECHHE K MPHUPOJE KAK HMCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHHSI;



NOBBILLIEHUE YPOBHSA HKOJOTMYECKON KYJIBTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OLEHKM HMX BO3MOXHBIX TOCIEICTBUMA IS
OKpPY>KaroIleH Cpebl;

OCO3HAHUE TI00aJTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM M MyTel ux
peuieHus;

CIIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OHOJOTUU
3HAHUS W YMEHUS TPU PEHICHUU MPOoOJEM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOJOTIONb30BaHNeM  (COOMIOIeHHe TpaBWJI  TMOBENEHUS B  IPUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCHCTEM, Ouochephl);

AKTUBHOE HEINPUATUE JECUCTBUM, NPUHOCAIIMX BPEH OKPYKAKOLIEU
MIPUPOAHON Cpee, YMEHUE MPOTHO3UPOBATh HEOIArONMPUATHBIE HKOJIOTUYECKHE
MOCIEACTBUS NPENPUHUMAEMBIX JIEUCTBUI U MPEAOTBPAILATH UX;

HaJU4YuE€ Pa3BUTOIO  SKOJOTMYECKOTO  MBIIUIEHUS, OAKOJIOTMYECKOMN
KYJIBTYpbI, OINbITA JEATEIIBHOCTH JKOJOTHMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B MO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAILHON
IIpaKTUKE, TOTOBHOCTH K YYAaCTHIO B IHPAKTUYECKOW JESTEIbHOCTH
AKOJIOTMYECKON HANPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOLECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JINAJIOre
KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO0 MECTa B IOJHKYJIBTYPHOM
MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOW KYJIBTYPhl KaK CPENCTBA
B3aMMOJICHCTBUS MEXY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMAaHHUE CIEeNU(PUKU OUOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiu B
(GbopMHUpPOBAHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUH IIETOCTHOTO
Ipe/ICTaBlIeHUsT 00 OKpY)KarolIeM MUpPE KaK O €IUHCTBE MPUPOIbI, YEIOBEKA U
oOliecTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodiieM
COXpPAaHEHMS MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH I COBPEMEHHOW ITUBUIIU3AIINH:
oOecreyeHus: HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3JaHUE TIEPCTIEKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX peIIaTh PECYpCHblE MPOOIEMbI  pa3BUTHUSA
YeJIOBEYEeCTBA, MOMCKA MyTeH BbIX0/a U3 NIOOATBbHBIX SKOJIOTHUECKUX MPoOIeM
u olecrneyeHus: MepexoAa K YCTOMYMBOMY pa3BUTHIO, PalUMOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOTHBIX PECYPCOB M (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMIONyYCHWU OWOIIOTUYECKUX 3HAHWA B IIENIAX
MOBBIIICHUST OOIICH KyJAbTYphl, €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM  dYacTM  (YHKIMOHAJIHHOW  TPaAaMOTHOCTH  OOYyYaroIIuXcs,
dhopMupyeMoii pu U3y4yeHUr OHOJIOTHH;

NOHMMaHWE  CYIIHOCTH  METOJOB  IIO3HAHUS, HCIOIB3YEeMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOTy4YaeMbIe 3HAHUS IS
aHanu3a U OOBSACHECHMSI SIBJICHUI OKPYXKAIOMIET0 MUpa M MPOUCXOASIINX B HEM
W3MEHECHHM, YMEHHE JeinaTh 000CHOBAaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMUXCS TAHHBIX C LEJBIO MOJTYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO MCIIOB30BaTh OMOIIOTHYECKHUE 3HAHUS TSI
peIIeHHS TPoOIeM B pealbHBIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHUE IEHHOCTH HAYYHOW NESTEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JIEATEILHOCTh WHANBUYALHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO H
caM000Opa30BaHUIO, K aKTUBHOMY TOJYUYEHHUIO HOBBIX 3HAHWUU MO OMOIIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAHIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl 0CBOCHUS yueOHOro npeamera « buosnorus»
BKJIIOYAIOT: 3HAYUMbIEe 71 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAOUTUXCS
MEXKIUCHUTLIMHAPHBIE (MeXTpeAMETHBIE) oOl1lleHayYHbIE MOHATHS,
OTpaxarolue IEeJIOCTHOCTh HAayYHOM KapTUHBI MUpa U CHEHU(PUKY METOIOB
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HaykKaxX (BEIECTBO, SHEPIHs,
SBJICHUE, TMPOIECC, CHUCTeMa, HayudHbld (akT, TMPUHINI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT U APYTUX), YHUBEPCAIbHBIE YUEOHBIE ACCTBUS (I03HABATEbHEIE,
KOMMYHUKATUBHbBIC,  PETyIATUBHBIC), oOecrneuuBawomue QOpMUPOBAHHE
(YHKIIMOHANBHOW TPAMOTHOCTH M COIMATBHOM KOMIIETEHUMU OO0yYaroluxcs,
CIIOCOOHOCTh 00YYAarOIIUXCSl UCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCAJbHbIE YueOHbIE JIEUCTBUS B
MO3HABATEJIbHOW W COIUAIIbLHOM MTPAKTHUKE.

MeTtanpenMeTHbIe pe3yibTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETOo
0o0pa3zoBaHus JOJKHBI OTPaXKaTh:

OBianeHne  yYHUBEPCAJIbHBIMM  Y4eOHBIMM  TO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCcKHe el CTBUSI:



CaMOCTOSITeIbHO  (OPMYIMPOBATh W aKTyaJIM3UpOBaTh  MPoOIEMY,
paccmaTrpuBarh €€ BCECTOPOHHE;

WCMOJIb30BAaTh MPU OCBOCHWH 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHWs, KiacCUUKauH, O0O0OIIEHHUs), PACKPHIBATH
CMBICI OHMOJIOTMYECKUX TMOHATHH (BBIACISATHL WX XapaKTepHbIE IPU3HAKH,
YCTaHABJIMBATh CBSA3U C APYTUMU MOHATHIMU);

ONpPEACNATh LEJIH JEITEIbHOCTH, 3ajJlaBas IMapaMeTpbl U KPUTEPUH HX
JNOCTHXKEHUS, COOTHOCUTH PE3YJIbTaTbl JAEATEIIBHOCTH C TMOCTABICHHBIMU
LEJISIMU;

UCIIOJI30BaTh OMOJIOTMYECKUE TIOHATUS g OObsiCHeHHS (HAKTOB U
SIBJICHUU KUBOU IPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykAcHUsi (MHIYyKTUBHBIC, JEAyKTUBHBIC, IO
AQHAJIOTHH), BBISBIISTH 3aKOHOMEPHOCTU U MPOTHBOPEUHUS] B PacCMAaTPUBAEMBIX
SIBJIICHUSX, (POPMYITHPOBATH BBIBOJIBI M 3aKJTFOUCHHS;

NPUMEHATh  CXEMHO-MOJCJIBHBIE  CpEACTBAa  JJISI  IPEACTABICHUSA
CYILIECTBEHHBIX CBSA3€H U OTHOIICHUH B U3y4aeMbIX OMOJOTHUYECKUX 0OBEKTaX, a
TAK)K€ MPOTHUBOPEYMM  PA3HOTO  pOAA, BBISIBICHHBIX B  PAa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOUHHKAX;

pa3pabarbIBaTh IJIaH pelieHus MpooOaeMbl ¢ YIETOM aHaIu3a UMEIOITUXCS
MaTepUATbHBIX U HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHMBBI B JEATEIBHOCTb, OILICHUBaTh COOTBETCTBUE
PE3yIAbTaTOB LEJISIM, OLIEHUBATh PUCKU MOCIEICTBAN AEATEIBHOCTH;

KOOPJIMHUPOBAaTh MW  BBINOJHATH PabOTy B  YCIOBUAX PeallbHOTO,
BUPTYaJIBHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE 1eHCTBHUS

BJIaJICTh HaBBIKaMH y4eOHO-MCCIIeIOBATEIbCKOM U TPOEKTHOU
JEATeIbHOCTH, HaBBIKAMH  paspemieHuss 1mpolsieM, CIOCOOHOCTBIO M
TOTOBHOCTBIO K CaMOCTOATEJIBHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a7a4, MPUMEHCHUIO PA3JIMYHbIX METOAOB MTO3HAHUS;

WCMOJIb30BATh PA3JIMYHBIE BHUJBI ACATEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIpeTaIiyd, IpeoOpa3oBaHUI0 W IPUMEHCHHIO B Y4YeOHBIX
CUTYaITUSIX, B TOM YHCJIC TIPH CO3JIaHUH YIECOHBIX U COIUANIBHBIX ITPOCKTOB;

dbopMupoBaTh ~ Hay4yHbIH  TUN  MBINUICHUSA,  BIAJACTh  HAy4YHOU
TEPMHUHOJIOTUEM, KITFOUEBBIMU MMOHATUSIMU U METOJIAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3a/aun B 00pa3oBaTEIHHOU
NEATEIBHOCTH U KU3HEHHBIX CUTYAIIUSX;



BBISIBJIATh TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ peIIeHHs, HAXOAWTh apryMEHTHI JUIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3WPOBATh TIONYYCHHBIE B XOAC PEIICHHS 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LIEJICHANIPABICHHBIN MOUCK MEPEHOCa CPENICTB U CIIOCOO0B
JeMcTBUS B IPO(ECCUOHATIBHYIO CPENy;

yMETh TIEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO M MPAKTUYCCKYIO 00IacTH
KHU3HEACATCITLHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, MIPEAJaraTb OpUTHHAIBHBIC MTOAXOAbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]J1a4M, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmanmei:

OpHUEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHKAX HWHPOpMauu (TEKCTE
y4eOHOTrO  TMOCOoOMs, HAy4YHO-TIOMYJSIPHON  JUTeparype, OHWOIOTHYECKUX
CJIOBapsiX W CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B MHTepHETE),
aHAIM3WPOBATh HMH(DOPMALIMIO PA3NTMUYHBIX BHUAOB W (OpPM TIpeICTaBIICHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPECUHBOCTD;

dbopMyIHpOBaTh 3aIIPOCHI U MIPUMEHSTH PA3TMYHBIE METO/BI PU TIOUCKE U
orbope Omomormveckoil uHpOpManuK, HEOOXOAUMON IS BBIIIOJHCHUS
y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT WCIOJB30BaHUS WHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBAaTh KYyJAbTYpy AaKTHUBHOTO  HCIIOJI30BaHUS
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOWPATh ONTUMAIbHYIO (QopMy MpEACTaBICHUS
ouonornyeckot wuH@oOpmanuu (cxeMbl, TpaduKu, AUArpaMMbl, TaOIUIBI,
PUCYHKH U IPYTOEC);

WCIIONb30BaTh HAYYHBIH SI3bIK B KauyeCTBE CpEACTBA MpH pabore ¢
Oouonornueckoil uH(pOpManuel: TPUMEHATb XUMHYECKHE, (U3NYECKHE W
MaTeMaTH4eCKUe 3HAKUM U CUMBOJIBI, (hOpMYIbI, a0OpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPEoOpa3OBBIBATh  3HAKOBO-CUMBOJIUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIQJICTh  HABBIKAMU  pACMO3HABaHWSI W 3alUThl  WHOOpMaIuH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiajeHue yHUBEPCAJIbLHBIMY KOMMYHUKATUBHBIMHY eCTBUSIMU:

1) oOmenme:



OCYLIECTBIISAITh KOMMYHHMKallMd BO Bcex cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JMAJOre WIM JUCKYCCHHM IO CYIIECTBY OOCYKIaeMOU TEMBI
(ymeHue 3amaBaThb BONPOCHL, BBICKa3bIBATh  CYXKJACHUS OTHOCUTEIHHO
BBITIOJIHEHUS MpEJIaracMoi 3a/1auu, yYUThIBaTh UHTEPECH U COIIACOBAHHOCTh
MO3UIUN APYTUX YYaCTHUKOB JUAJIOra WIH JTUCKYCCUN);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEICTBa OOIICHMS, MOHUMATh 3HAYEHUE
COIIMAJILHBIX 3HAKOB, MPENOCHIIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYaIIH,
YMETh CMSTYaTh KOH(PIIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3TUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBYSA, TOHUMATh
HAMEpPEHUs] JIPYTUX JIIOAEH, TMPOSABIATh YBAaXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOH hopme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIararb CBOIO TOYKY 3PEHHUS C MCIOIb30BAHUEM
SI3bIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eITeJIbHOCTD:

NIOHUMATh U UCIIOIb30BATh PEUMYIIECTBA KOMAaHAHON U UHANBUIyaIbHON
paboThl MOpU  pelIeHUH  OMOJOTUYECKOW  MpoOJeMbl, OOOCHOBBIBATH
HEO0OXOMUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOACHCTBUS TIPH PEIICHUN
y4eOHOM 3a/1a4H;

BbIOMpATh TEMATUKY U METO/Abl COBMECTHBIX JECUCTBUI C y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEN KaXKJI0TO WieHa KOJIJICKTURA,;

MPUHUMATh 1I€JIM COBMECTHOM JIEATEJIbHOCTH, OpPraHU30BBIBAThH U
KOOPAMHUPOBATH JICMCTBUS MO €€ JOCTHUKCHUIO: COCTABIISITH IUIAH JCHCTBHM,
pacnpenensTh pojid C Y4ETOM MHEHHUHM YYaCTHHKOB, OOCYXIaTh Pe3yabTaThbl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOETr0 BKJIaJa M KaXXJOr0 YYaCTHHKAa KOMaH]Ibl B
o0l pe3ynbrar no pa3padOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE NOBEAEHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSBIIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBjajieHne yHMBEPCAJIbLHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS MJIs BBISABICHHUS MpoOIeM U UX
pelieHrs B )KU3HEHHBIX U YUEOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW I1EJIEBbIE M CMBICIOBbBIC
YCTAHOBKHU B CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOM MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAOIIUX;



CaMOCTOATENIBHO  OCYLIECTBIATH  IO3HABATEIBHYI)  JIESTEIBHOCTD,
BBISIBJISITh MPOOJEMBI, CTaBUTh U (HOPMYIHPOBaTb COOCTBEHHBIE 3aJa4d B
00pa30BaTEIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYAIINAX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAaH pEIIEHUS NpoOJeMbl ¢ ydEToM
MUMEIOIINXCS pECypCOB, COOCTBEHHBIX BOZMOKHOCTEH U IPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paAMKH Y4EOHOIO IPEIMETA Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

JenaTb ~ OCO3HAHHBIM  BBIOOpP,  apryMeHTHpoBarb  ero,  Opartb
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBAaTh PUOOPETEHHBIH OIBIT;

crocoO0cTBOBaTh (YOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAHULIMH B
pa3HbIX O00JAacTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOM OOpa30oBaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LENISIM;

BJaJIeTh HABbIKAMH TIO3HABATEIbHOM pedUieKCUd Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, MX PE3YJIbTaTOB U
OCHOBaHUH, UCMONb30BATh MPUEMBI peIEeKCUN 711 OLIEHKU CUTYalluu, BbIOOpa
BEPHOTO pELICHUS;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHUKCHHIO;

[IPUHUMaTh MOTHBBI M ApPrYMEHTHl APYTMX IPU AHAJIU3€ pE3yJbTaToB
NEeSATENBHOCTH;

3) npuHsATHE ce0s U APYIUX:

pUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI M ApPrYMEHTHl APYTHX IPU AHAJIU3€ pE3yJbTaToOB
NESATENBHOCTH;

IpU3HABATH CBOE MIPaBO U IPABO JAPYTUX HA OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU JAPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJ/IBTATbI

[Ipenmertnble pesynbTarhl ocBoeHHsl mporpammbel COO mo Ouonoruu Ha
0a30BOM YypOBHE BKIIOHAIOT cHenuduyeckue s y4eOHOro mpeamera
«buonorus» Hay4yHble 3HAHUS, YMEHHUS U CIOCOOBI JEUCTBUU MO OCBOCHHIO,
UHTEpIpeTallul W M[peoO0pa30BaHUIO 3HAHWM, BHIbI JAEATEIbHOCTH IO
HOJIYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUM B pa3jMUYHBIX y4e€OHBIX



CUTyallUsIX, a TAaKK€ B PEAIbHBIX >XU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C
Oouonorueil. B mporpamme mpenMeTHbIE pe3yNbTaThl MPEACTABICHBI M0 ToJlaM
oOy4eHusl.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
KJaacce NOJKHbI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJOTMH B CHCTEME
HAayYyHOrO0 3HAHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPa M HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE
POCCHMCKHUX H 3apyOeKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOW IPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COAEpPKAHWE OMOJOTMYECKHX TEPMHHOB M MOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, Merabonu3M (OOMEH BEHIECTB U MpEBpalllCHUE
SHEPIruM), TOMEOCTa3 (CaMOperyisiius), ypOBHEBas OpPraHu3alus KHUBBIX
CUCTEM, CaMOBOCHPOU3BEICHUE (penponykiusi), HACJIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHUE Wu3jaratb OHOJOTMYECKHE TeOpHH (KJIETOYHasi, XPOMOCOMHa,
MyTalMOHHAsl, LIEHTpajbHas JOrMa MOJEKYyJIsIpHOW Ouonoruu), 3akoHbl (I.
Mengens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 1ieHTpax MHOTO00pasus u
IPOUCXOXKIEHHUS KylbTypHbIX pacTeHuid H. 1. BaBuiiosa), onpenenars rpaHULibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOIAMHM HAYyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHNE
Y ONKCAaHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpPraHU3alys U IPOBEICHNE
OMOJIOTMYECKOTO  3KCIIEPUMEHTa,  BBIABMKEHHME THMIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKY HCCIEIyeMbIMU BEIMUYUHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3YABTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUNA U 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUH IMOJIYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIICISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT
U DYKApUOT, OJHOKIJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTHU
poleccoB: 0OMEHA BEUIECTB U MPEBPAIICHUS SHEPTUH B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO M SHEPreTHYecKoro OoOMeHa, XeMOCHHTEe3a, MHUTO3a, Meio3a,
OIUIOIOTBOPEHHUS, PA3MHOKEHUS, WHJWBHIYyaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJYyUYEHHbIE 3HAHUS JJIs1 OObSICHEHUSI OMOJIOTUYECKHIX
IIPOLIECCOB U SIBJICHUH, JUISl IPUHATUS IPAKTUYECKUX PEIICHUN B IIOBCEAHEBHOMN
KU3HU C LENpl0 obOecrieyeHus: OE30MaCHOCTH CBOETrO 3/0POBbS U 310POBbs
OKpYXarolUuX JIOEH, COONIONEHUS HOpPM TpPaMOTHOIO [OBEIEHUS B
OKpY’Karolllel MPUPOIHOH cpenie, MOHUMaHHEe HEOOXOIMMOCTH HCIIOJIb30BaHUS



JOCTH>KEHUM COBPEMEHHOW OUOJIOTMM M OMOTEXHOJIOTMM JJi1 PallMOHAIbHOTIO
MPUPOAOIIONIB30BAHUS;

YMEHHUE peIIaTh 3JIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUHOE CKpEIlMBaHUE, CLEMJICHHOE HAaCJIEOBAHUE, COCTaBISTh CXEMbI
MOHOTHOPUTHOTO CKpEIMBaHUS IS TIPe/ICKa3aHusl HACIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOIHATH JIA0OPAaTOPHbIE U MPAKTUUYECKHE PabOThI, COOMOAATH
mpaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paToOpHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHYECKU OIICHUBAaTh M HMHTEPIPETUPOBATH HWH(OOPMAIIIIO
OMOJIOTUYECKOTO CONIEPXKAHMS, BKJIIOYAOIIYIO T[ICEBIOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX HMCTOYHHKOB (cpeactBa MacCOBOM uHdopmau,
HAay4YHO-TIONYJISIPHBIE ~ MaTepHalibl), STUYECKHE  ACHEKThl  COBPEMEHHBIX
MCCJIEIOBAaHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011121 OMOJIOrHUECKY 0 MHPOPMALIUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUHHBIN anmapat OMOJIOTUH.

[IpenmetHble pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ M pOJId OHOJOTUU B CHUCTEME
HAyYyHOTO 3HAHUSA €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa M HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE
POCCHIMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKITMOHATBHOM IPAMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpk aHUE OUOJOTMYECKUX TEPMUHOB U MOHSATHUM:
BUJI, TIOMYyJSIUsl, TE€HO(MOHJ, OBOJIOIMS, JBWXKYIIHE CUIbI ((HaKTOpHI)
SBOJTIOINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa3oBaHueE,
HKOJIOTHYECKHE (PaKTOPhl, SKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, pEAYLIECHTHI,
IIETY MUTaHUs, YKOJIOTMYeCcKasi mupamMuia, OuoreoreHos, onocdepa;

yMEHHUE H3jarath OMOJOTUYECKHE Teopur (PBOJIIOIMOHHAS Teopusi Y.
JlapBuHa, CUHTETHYECKas TEOpHUS DSBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoacrBa K. M. bapa, uepenoBaHus IMIaBHBIX HalpaBJIE€HUN U
myTeit sBomonmu A. H. CepeprioBa, yuenust o 6mocepe B. . Bepuanckoro),
OTIPEEINSITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOIAMH HAYyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHHE
Y ONKCAaHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIJIBIDKEHHWE  THUIOTE3bl,  BBISABICHUC
3aBUCUMOCTH MEXKJy HCCIEIyeMbIMU BEIMYUHAMH, OOBSICHEHUE MOIYYCHHBIX



pE3yNbTaTOB, UCIOIb30BAaHHBIX HAYUHBIX MOHSTUNA, TEOPUN M 3aKOHOB, YMEHUE
JieNiaTh BHIBOJIBI HA OCHOBAHUY TIOJYYEHHBIX PE3yJabTaTOB;

YMEHHE BBIJICIATHh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHMONIOTMYeCKHX
OOBEKTOB: BHJOB, MOMYJIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLICHTOB,
OMOreoleHO30B M SKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACJIEICTBEHHOU
M3MEHUYMBOCTH, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB, JIEHCTBUS HSKOJOTHYECKUX (PaKTOPOB Ha
OpraHM3Mbl, TI€peHOCa BEIIECTB M TMOTOKa DSHEPrud B OSKOCHUCTEMAX,
aHTPOIIOTEHHBIX HM3MEHEHUN B IKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TIPUMEHSTH MOJTYYCHHBIE 3HAHUS 7151 OObSICHEHUST OMOTOTHYECKIX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHATHS PAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LENpI0 oOecreueHus: Oe30MacHOCTU CBOETO 3/I0POBbS U 3I0POBbS
OKpY)KalollUX JIIOAEH, COOMIOAEHUS HOPM TIPAaMOTHOTO IIOBEIEHHUS B
OKpY’Karolllel MPUPOIHOHN cpenie, MOHUMaHUEe HEOOXOIMMOCTH HMCIIOJIb30BAHUS
JOCTHKCHHIA COBpEMEHHOMI ounonoruu TUTSE paIMOHAILHOTO
MPUPOAOIIOIb30BAHUS;

YMEHHME peliath »JIEMEHTapHble OWOJIOTUYECKUE 3aJaud, COCTaBISAThH
CXEMbI IIEPEHOCA BEUIECTB M SHEPIUU B IKOCHUCTEMAX (L[E€NU MUTaHuUsA);

YMEHUE BBIMOIHATH JIA0OpAaTOPHBbIE U MPAKTUUYECKUE paboThl, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U 1a00paTopHbIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh M MHTEPIPETUPOBATh HH(OpPMALIKIO
OMOJIOTMYECKOTO COAEPKAHMS, BKJIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUA U3
pa3IMyYHbIX UCTOYHHUKOB (cpencrBa MaccoBOM uH(popMauy,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTPUBATh TI00ATBHBIE YKOJIOTHYECKHUE
poOJIeMbl COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHBMEHHBIE W YCTHBIE COOOLICHMUS,
000011as1 OMOIOTNYECKY0 MHPOPMALIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATHIHBIN anmapar OMOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBaHue
n/ pa3aesioB U TeM
n NMPorpamMmbl

buonorus kak Hayka

JKuBnIe cuCTEeMBI 1 UX
OpraHu3aLus
XUMHYECKHI COCTaB U
CTPOEHHUE KIIETKH

KusuenearenpHOCTh
KJIETKHU

PasmHOXeHUE 1
WHIUBUTyJIbHOE
pa3BUTHE OPraHU3MOB

HacienctBeHHOCTE U
N3MCHYUBOCTH
OpPraHu3MOB

Cenexuus opraHu3MoB.
OCHOBBI OMOTEXHOIOTHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

KoanuecTrBo yacoB

Bcero

34

Kontponbubie
padoThI

IIpakTH4eckue
padoThI

0.5

1.5

JJieKkTpoHHbIE (U PpOBbIE)
o0pa3oBareJibHbIE peCypChl

bubmoreka IIOK
https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
bubnnoreka [IOK
https://m.edsoo.ru/7f41¢292
Bbu6moreka [JOK
https://m.edsoo.ru/7f41¢292

Bbu6moreka IIOK
https://m.edsoo.ru/7f41¢292

bubaunoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubauoreka [IOK
https://m.edsoo.ru/7f41¢292

bubauoreka [IOK
https://m.edsoo.ru/7f41¢292


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




11 KVIACC

Ne
n/n

HanmenoBanue
pa3aesoB U TeM
NMPOorpaMmbl

OBOJIIOIIMOHHAS
oromorus
Bo3unknoBenne u
pPa3BUTHE KU3HU
Ha 3emie
Opranusmsl u
OKpYy Karomas
cpena
CoobiiecTBa u
9KOJIOTUYECCKUE
CHCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

KoaunuyecTBo yacoB

Bcero

34

KonTtpoJbHble
padoThI

1

1

1

3

ITpakTH4yeckue
padoThI
1
0.5
1
2.5

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl

bu6muoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubaunoreka I[IOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74

bubaunoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

 buonorus, 11 kimace/ Kamenckmii A.A., Kacniepckas E.K., CuBoriazos B.1.,
AknmonepHoe o0mectBo «M3narensctBo «IIpocBemenne»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilox pen. [laceunuka B.B., AkunonepHoe o6mectBo «3narenbcTBo
«ITpocBenieHue»

* buonorus, 11 knacc/ Ilonomapéra 1.H., Kopuunosa O.A., Jlomununa T.E. u
npyrue; moxa penakmueit [Tonomapéroit M.H., O61iecTBO ¢ orpaHHYeHHOM
orBeTcTBEHHOCThIO U3narensckuii neHTp « BEHTAHA-T'PA®»; AkunoHnepHoe
obmectBo «M3narennbcTBO «IIpocBemienue»

* buonorus, 10 knacc/ [lonomapéra U.H., Kopaunora O.A., Jlomununa T.E.;
non peaakuueit [lonomapépoit M.H., Ob1miecTBo ¢ orpaHuueHHON
otBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3narensctBo «IIpocBemienne)

* buonorus, 10-11 xmaccel/ Aaapeesa H.JI., OGmiecTBO ¢ OrpaHiueHHON
orBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilox pen. [laceunuka B.B., AkunonepHoe o6mectBo «3narenbcTBo

«HpOCBGHleHI/IG»



METOIUYECKUE MATEPUAJIBI JIJISA YUUTEJISA

1. [Tonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meronuueckoe nocodue.- M., Benrana - ['pad, 2019;

2. ITonomapena 1.H., Kopuuiioa O.A., CumonoBa JI.B. - buonorus. 11
kiacc. Meronuueckoe nocobue.- M., Benrana - I'pad, 2019.

3. [lonomapesa U.H. buonorus. 10 knacc. Pabouast rerpans. — M.;
«BenTana-I'pady.

4. Tlonomapesa N.H. buonorus. 11 knacc. Pabodas rerpags. — M.;

«Benrana-I'pad».

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. «<Enunas xomnexius [udposbix O0pa3oBatenbHbix PecypcoB»
(http://school-collection.edu.ru/).

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

3. http://ebio.ru/ - DnekTpoHHBIH yueOHHUK «bromorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierox



5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
6. http://evolution2.narod.ru/index.htm - sBomrorHs

7. http://nrc.edu.ru/est/r4/ - Guonoruueckass KapTUHA MUpa
8. http://planete-zemlya.ru/ - [Inanera 3ems

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6Guonuka
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