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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYI0 OCHOBY JJisi OTMpeesieHUs
NOJAX0/M0B K (OPMHUPOBAaHUIO colepkaHui ydeOHoro mpenmera «buomorusty coctaBuiIM:
koHuenryaibHsle mnonoxeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJNEH, COAepKaHus,
pe3yabTaToOB 00ydeHHsI U TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TIOJIOXKEHHUS 00 OOITHX
HEeIsIX W MPUHIUINAX, XapaKTEepPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit @eneparuy, a Takxke MOJOKEHUS 0 crierupuke OMoIoruu, e€ 3HaueHUU
B TIO3HAHUH XKUBOHW MPHUPOJIBI M 00ECTICUEHUH CYIIECTBOBAHMS YeloBeueckoro odmecTna. CorimacHo
HA3BAHHBIM TIOJIOXKEHHSIM, ONPEJCICHbl OCHOBHbIE (YHKIIMM MPOrpaMMbl MO OHONOTMH U €€
CTPYKTYDa.

[IporpamMma mo Ouonoruu AaéT MpEACTaBICHHE O Iensax, 00 oOImiei cTparernu oOydeHUs,
BOCIIUTAHHS U Pa3BUTHA OOYYAIOUINXCS CPEACTBAMHU y4eOHOTro rpenmeTa «BHoIorHs», onpeaenseT
00s3aTeNbHOEe MPEIMETHOE COJEp’KaHUE, €ro CTPYKTYpPY, paclpelielieHue Mo pasjesiaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIEeI0BATEILHOCTh U3yUeHHUsl y4eOHOr0 MaTepuaa ¢ y4éTOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHM 0OO0pa30BaTEIbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJaromuxcs.

B mporpaMmMe mo GMOJOTHHM TaK)Ke YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM o0ydeHUs B (OPMHUPOBAHWM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JIeSITEIbHOCTH/YUeOHbIX  OEHCTBUH  0OOydalomMXCsi 10  OCBOCHHIO
coJiep>KaHusl OMOJIOrn4ecKoro o0pa3oBaHusl.

B mporpamme mo Owomormm (10-11 kmaccel, 0a30BbIii ypOBEHB) peaqTU30BaH MPUHITUII
MIPEEMCTBEHHOCTH B M3yUY€HUU OUOJIOTHH, Oyarogapsi 4eMy B HEeM MpOCMaTpUBAETCs HATPABICHHOCTh
Ha pa3BUTHE 3HAHUI, CBA3aHHBIX C (OPMUPOBAHMEM ECTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS,
[IEHHOCTHBIX OPHUEHTAIWH JMYHOCTH, DKOJOTHYECKOTO MBIIUICHHS, TMPEICTABICHUH O 370pOBOM
o0pase XKHU3HU U OCPEeKHBIM OTHOILIEHHWEM K OKpY’Karomled mpupoaHoi cpene. [loatomy Hapsmy c
M3y4eHHEM OOIIeONOIIOTUYECKUX TEOpUH, a TaKKe€ 3HAHUW O CTPOCHHUU >KUBBIX CHUCTEM Pa3HOTO
paHra u CyITHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX MPOIECCOB B MPOrpaMMe 10 OMOJIOTUH yIETICHO
BHUMAaHHE UCTIOJIb30BaHUIO TIOTYYCHHBIX 3HAHUN B TIOBCEAHEBHOM KU3HU JIJIsl PEIICHUS TIPUKITATHBIX
3aJa4, B TOM 4ucjie: MNpOPUIAKTUKH HACJIEICTBEHHBIX 3a00JjeBaHHI dYelloBeKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHUPOBAHUS, OOOCHOBAHHUS SKOJOTHYECKH IIeIeCO00pa3HOro IMOBEACHUS B
OKpYXaIIIeH MPUPOAHON Cpele, aHaIM3a BIMSHUS XO3AMCTBEHHOW AEATEIBHOCTH YEJIOBEKA Ha
COCTOSIHWE TIPHUPOJTHBIX W HCKYCCTBEHHBIX HKOCHCTEM. YCHJICHHE BHHMAaHHUS K MPUKIAJIHON
HAIpPAaBJIEHHOCTH Yy4yeOHOro mpeamera «buonorus» MpoJWKTOBaHO HEOOXOIUMOCTHIO OOecTeueHUs
YCIIOBUH ISl pelIeHUs OAHOW M3 aKTyalbHBIX 3a7ad IIKOJIHHOTO OMOJOrMYecKOro oOpa3oBaHUs,
KoTopasi mpeamnonaraeT (opmupoBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aNanTUPOBAaThCA K
M3MEHEHHSM JMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHMsS 3aHMMaeT BaxkHoe MecTto. OHa
obecrieyrBaeT (opMHpoBaHHE Yy OOYYAIOIIMXCA NPEICTABICHUA O HAy4yHOM KapTUHE MHpa,
pacumpsieT 1 0000mIaeT 3HaHUS O JKUBOM NpHpoje, €€ OTIMYUTEIbHBIX NMPH3HAKaX — YPOBHEBOM
OpraHW3alliil W DBOJIONHMH, CO3MaET YCIOBHS JMJISi: TIO3HAHUS 3aKOHOB JKUBOW TPUPOIHI,
dbopmupoBanus (yHKIIMOHATBLHON IPaMOTHOCTH, HABBIKOB 3/IOPOBOTO M 0€30macHOro odpasa Ku3HH,
HKOJIOTMYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE U YETOBEKY.

Bonbiioe 3naueHne OMONIOTHS UMEET TaKXKe I PEIICHUS BOCIUTATEIBHBIX U PAa3BUBAIOIINX
3ajad CpegHero oOmero oO0pa3oBaHMS, CONMANIM3ANWU oOOywaromuxcs. M3ydenue Ouomoruu
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obOecrieunBaeT yCIOBHsS T (OPMHUPOBAHUS HMHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, ICTETUYECKON KyJIbTYpPbl, CIIOCOOCTBYET MHTETPAalUU OHOIOTHYECKUX
3HaHUU C TIPEJICTaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B YACTHOCTH, (U3UKH, XUMUU U
reorpaduu. Ha3zBaHHbBIE TIOJOKEHUS O MPeAHA3HAYCHUN y4eOHOTro npeaMera « buosorus» cocTaBuin
OCHOBY Ul OIpPENACICHUS TOIXOA0B K OTOOPY W CTPYKTYPHPOBAHHIO €ro COZIEpIKaHus,
MPEJICTABICHHOIO B IpOrpaMMe 1o OMOJIOTHH.

Ot60p conmepxkanus ydebHoro npeamera «buonorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIMI KyJIbTYpOCOOOPa3HOTO MOAX0/ld, B COOTBETCTBUU C KOTOPHIM OOydYaroImmecs IOJKHBI
OCBOWTH 3HAHUS M YMCHHS, 3HAYMMbIC IS (POpMHpOBaHUS OOIIEH KYJIbTYpHI, ONPEACIISIONINE
aJIeckBaTHOE IIOBEJICHHE YeJIOBEKa B OKpYXKaloulell MNpupogHOW cpelne, BOCTpeOOBaHHBIE B
MOBCETHEBHON KHM3HU U MpPaKTHUeCKOW aesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HAHUM
3aHUMAIOT 3JIEMEHTHI COICPIKAHUS, KOTOPHIE CIIYKAT OCHOBOM ISl (HOPMUPOBAHMSI TIPECTABICHUN O
COBPEMCHHOW E€CTECTBCHHO-HAYYHOW KapTHHE MHUpPAa M [EHHOCTHBIX OPHUCHTAIMSX JIMIHOCTH,
CITOCOOCTBYIOIIMX TYMAaHHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpykTypupoBaHHe coAepkaHHs y4eOHOro Marepuala B TporpamMme IO OHOJOTHUU
OCYIIECTBIICHO C Y4Y€TOM NPHUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIUYHUTEITHHBIX OCOOESHHOCTSIX
JKUBOU TIPUPOBI, 0 €€ YPOBHEBOM OpraHU3aIliy M IBOJIIOIHMHA. B COOTBETCTBUH C 3THM B CTPYKType
yueOHoro npeamera «buonorus» BblIeIEHBI ClAEAYIOUINE COAepKaTelbHble IMHUU: «buonorus kak
Hayka. Meronbl Hay4yHOro mo3HaHus», «KieTka kak Ouonoruueckas cuctema», «OpraHusMm Kak
Oouonoruueckas cucrema», «CuctemMa U MHOTOOOpa3ue OPraHMYECKOTO MUPa», « IBOIIOIUS KUBOU
MPUPOJIBIY, « IKOCUCTEMBI M MPUCYIITUEC KM 3aKOHOMEPHOCTH.

Ilenp wu3yuenuss ywyeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJCHUE
00y4alOIUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3allui KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUI HCIIOIh30BaTh ATH 3HAHUS JUISI TPAMOTHBIX JICHCTBHUI B OTHOIICHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IIMYHBIX )KU3HEHHBIX TPOOJIEM.

JocTmwkenne 1end u3ydeHus: yueOHoro mpenmera «buonorusy» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHrueM CIIeIYIOMUX 3a1ay:

OCBOCHHE OOYYaIOIUMUCS CHCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPHUAX, YUCHMSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIAX, CITYKAIIUX OCHOBOU i (POPMHUPOBAHUS TIPEICTABICHUIA O
€CTECTBCHHO-HAYYHON KapTHHE MHpPA, O METOJIaX HAYYHOIO MO3HAHUS, CTPOCHHH, MHOTOOOPA3HH H
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alllM, BBIJAIONIMXCSA OTKPBITUSAX U
COBPEMEHHBIX UCCIIEJJOBAaHUSX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMUXCS TIMO3HABATEIbHBIX, HWHTEIICKTyalbHBIX M TBOPUYECKHX
CIOCOOHOCTEH B IIPOIECCe aHAIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMH HAyYHBIX B3TJISAIOB, HICH
Y TIOJIXOJI0B K U3YUYEHUIO )KUBBIX CHCTEM PAa3HOI'0 YPOBHS OpraHU3allNH;

CTaHOBJICHUE y OOy4Yaromuxcs oOmIed KynbTypbl, (PyHKIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHSATh M OLICHWBATH SBJICHHS OKPYXKAIOMIETO MHUpa KUBOW MPUPOJLI HA OCHOBAHUU
3HAHUU ¥ OIBITA, TIOJYYCHHBIX TIPU U3YICHUH OMOJIOTHH;

dbopMupoBaHue y 00yyaronmxcs YMEHUH WITIOCTPUPOBATh 3HaYCHUE OMOJOTHYECKUX 3HAHUMN
B NPAKTHUYECKON NEATETbHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM JKHBOH TPUPOIBI,
HE0OX0UMOCTH OEpeXHOT0 OTHOILIEHHUS K HEeM, COOMIONEHUS STUYECKHMX HOPM IPH IMPOBEIECHUU
OMOIOTHUECKUX HCCIEIOBAHUML;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKHX 3HAHWW /I TOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHSI,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWW WM YMEHHH B TIOBCEIHEBHOW JKM3HU JUISI OLECHKU
MOCJIC/ICTBHI CBOCH NEATEILHOCTH IO OTHOIICHUIO K OKpY KarolIel cpenie, COOCTBEHHOMY 3710POBBIO,
00ocHOBaHUE U COOMIOICHNHE Mep MPO(PHUIAKTUKH 3a00I€BaHUA.

B cucreme cpennero obmero obpaszoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
SBISICTCS  00s3aTENBbHBIM y4YEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-Hay4HbIE IPEMETHD».

Jlnis n3ydeHus 6uonoruu Ha 6a30BOM YPOBHE CPEIHEro 0oOLIero oopa3oBaHMs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemnio), B 11 kiacce — 34 vaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA

(mpakTHYEeCcKas 4aCTh YUEOHOTO COAEPIKaHUs MpeIMeTa YCHIeHa MaTepHaIbHO-
TEeXHHUYECKOH 0a30i nieHTpa « Touka pocTay, UCIOIB3YEeMOTO /ISl peaau3alui 00pa3oBaTeIbHBIX
IIporpamMM B pamMKax IPero/IaBaHus OMOJI0THH)

10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OHMONOTHMU C OOIIECTBEHHBIMH, TEXHHUUYECKHUMH W APYyTUMU
€CTECTBCHHBIMH HayKamu, (QUIOCOPHUCH, ITHUKON, ICTCTHKOW W TpaBoM. Ponbs Owonornm B
(GhopMHUpPOBaHUK COBPEMEHHON HAy4YHOW KapTHUHBI Mupa. CuctemMa OMOJOTUYECKUX HayK.

MeTtoapl MO3HAHMS >KMBOW MPUPOABI (HAONIOIEHUE, HKCIEPUMEHT, OMUCAHHE, H3MEpEHHUE,
KIIacCUUKaIMsI, MOJISTHPOBAHHE, CTATUCTHUYECKass 00paboTKa JaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel U cxeMbl: « MeTOoIbI TO3HAHUS YKUBOW TTPUPOJIBI.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

[Ipaktnueckass pabotaNe 1. «Mcnonp3oBaHue pa3aUMYHbIX METOJOB MpPU  HU3yYEHUU
OMOIOTrHYECKUX O0BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3ALHSA.

Kussle cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoru. OTINYHE KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCUCTEM M MX pazHOOOpa3ue. YPOBHU OpPraHU3alud OMOCHUCTEM: MOJICKYJISIPHBIH,

KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIH, MOIYJISALIUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OuoreoneHOTHYECKHIT ), OHOChEpHBI.
JdemoHcTpanuu:

Tabmuipl u cxembl: « OCHOBHBIE IPU3HAKH KU3HUY, « Y POBHH OPTaHU3AIIMN KUBOW TIPUPOIBD».

O6opynoBanue: Mmozaenb Mosekysl JJTHK.

Tema 3. XuMHnUeCKHUii COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTAB KIETKA. XUMHUUYECKHE DJIEMEHTBHI: MAKPOJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

DyHKIIMY BOJBI U MUHEPAIBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTHYECKOTro OanaHca.

benku. CoctaB u cTtpoeHue O0enkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIE AMHHOKHUCIIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCIKOBOW MOJEKYJIBI
(mepBu4Has, BTOpUYHAS, TPETHUYHASI M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBA OETKOB.
buonornueckne QpyHKIIMN OSIKOB.

@epmeHTsl — Ouosyoruueckue karaiauzartopbl. CTpoeHue (QepMeHTa: axKTHBHBIM LEHTP,
cyOctpaTtHas cneunpuuynocts. Kodpepmentsl. Butamunpl. OTianuust pepMEHTOB OT HEOPTaHUYECKUX
KaTaJIM3aTOPOB.

VYrieBonpl: MoOHOcaxapuabl (TJIOKO3a, pubo3a M A€30KCHpHO03a), Aucaxapuasl (caxaposa,
JaKTO3a) U MoJcaxapuabl (Kpaxmal, TTMKOTeH, LeJ103a). buonorndyeckne GyHKINU yIIIeBOJIOB.

Jlunuasl: Tpurauuepuasl, pochonunuasl, crepounsl. I'uapodunbHo-ruapodoOHBIE CBOWCTBA.
buonornueckne ¢ynkmun aunuaoB. CpaBHEHHE YTIEBOJOB, OCITKOB W JIMMUAOB KaK HMCTOYHUKOB
SHEPIHUu.

HyxneunnoBeie kucnotsl: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenue u pynkuun JIHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMH.



[{utonorust — Hayka o kietke. KiierouHast Teopusi — mpumep B3anuMoOJICHCTBHS UAeH U (akTOB B
Hay4YHOM IMO3HAHUHU. MeTObl N3yUEHHUs KIETKH.

Krnerka kak 1menoctHast >kuBasg cuctema. OOIIue MpU3HAKK KJIETOK: 3aMKHYTasl HapysKHas
memOpana, monekyibsl JJHK kak reneTuueckuii anmapar, cucTeMa CUHTe3a OeJka.

Tumbl  KJIETOK: dJyKapuoTWdeckas W mIpokapuorudeckas. (OCOOCHHOCTH  CTPOCHUS
npokapuoTuueckor kieTku. Kierounasi crenka Oakrepuil. CTpoeHHE JyKapHOTHUYECKOW KIIETKH.
OcCHOBHBIE OTIUYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsi CTEHKA, TJIMKOKAJIUKC, WX (DYyHKIUH.
[Tnasmarudeckass wmemOpana, e€¢ cBoiictBa u (yHKouH. LlurommasmMa u €€ OpraHoWAbI.
OnnomemOpannbie opranounbl kimetku: OIIC, ammapar ['ombmku, nuzocombl. [loryaBTOHOMHBIE
OpraHou/ibl KJIETKU: MUTOXOHJPHUH, MacTUibl. IIpoucxoxaeHne MUTOXOHIIpUN W MacTui. Bumsl
wiactua. HememOpaHHble OpraHoMabl KIETKH: pPHOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKIIMN OpraHOUAOB KIETKU. BKitoueHus.

Anpo — perynsTopHblii neHTp kieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapHoIliazMa,
XPOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

[uarpammel:  «PacmpeneiieHHe  XMMHUYECKHX ~ JJIEMEHTOB B HEKHUBOW  IIPUPOLIEY,
«Pacnipenenenne XuMUYECKUX IEMEHTOB B )KUBOW IIPUPOJIEN.

Tabnmuuper u cxembl: «llepuognueckas TabnuIla XUMHUYECKUX dJIEMEHTOB», «CTpoeHue
MOIIeKyJIbl BOAb), «buocunres Oenka», «CTpoeHue Momekynbl Oemka», «CtpoeHue hepmMeHTay,
«Hyxkneunossie kucnotel. [IHK», «Crtpoenune monekynsl AT®», «CtpoeHne 3yKapuoTHUECKOMN
KIneTkn», «CTpoeHue S>KMBOTHOM KIEeTKM», «CTpOoeHHE pacTUTENbHOU KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKN», « CTpOCHHE Apa KIETKN», « Y TIEBOABDY, «JIUIuab.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHWE IS TPOBEJACHUS HAOIIOJICHUH,
U3MEpPEHU, HKCIEPUMEHTOB, MHKpPOMNpENapaThl PaCTUTENbHBIX, JKUBOTHBIX M OaKTEpHaTbHBIX
KIIETOK.

JlabopaTopHble 1 NpakTHYeCKUe padoThI:

JlaGoparopnass pa6ora Ne 1. «l3yueHue KaTaIMTHUUECKOW AaKTUBHOCTH (epMeHTOB (Ha
MpUMEpE aMUJIa3bl UK KaTanasbl)y.

JlaGopatopHnast padora Ne 2. «l3yueHne CTpOCHHUs KIETOK PACTEHHM, KMBOTHBIX U OaKTEpHid
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax 1 uxX OMUCaHHUE».

Tema 4. /KusHeneATeJbHOCTD KIETKH.

OOMeH BelIeCTB, WIH METa00JIM3M. ACCUMUIAIMS (TTACTUYSCKUH OOMEH) U AUCCUMUIISAIUS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI €IWHOrO TIpolecca Merabonau3ma. Poib 3akOHOB
COXpaHEHHUs BEILECTB U SHEPTUU B IOHUMaHUU MeTabonu3ma.

Tumer oOmeHa BemecTB: aBTOTpOdHBIA W rereporpodHbii. Pomb depMeHTOB B 0oOMeHe
BEILIECTB U MIPEBPALICHUU SHEPTUU B KIIETKE.

®otocunre3. CseroBas u TemHOBas (a3pl ¢orocuHTe3a. Peakmum QoTocuHTe3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCWHTE3a JUIS KU3HU Ha 3emuie. BrusHue ycrmoBuit
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3Upyolue 0akTepun. 3HaueHne XeMOCHHTEe3a JIJIsl )KU3HH Ha 3eMIle.

OHepreTUyecknii 0OOMeH B KIIETKe. Pacieruienue BeIecTB, BBIICICHUE U aKKyMYJIHpPOBaHUE
SHEPruM B KIJETKe. OTambl 3Heprerudyeckoro obmeHna. ['nmukomus. bpoxkeHne u ero BuUbL
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Kucnoponnoe okwuciaeHne, wWid KiIeTo4Hoe apixanue. OxwucnaurensHoe (ochopuiampoBanue.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHa.

Peakuuu wMarpuunoro cuHre3a. ['enernueckas wuHbpopmanus u JHK. Peamuzanus
TeHEeTHYeCKOW WHpopManuu B KiIeTKe. | eHeTWdeckwii Koa W ero cBoiictBa. TpaHckpumnuus —
matpuuHblii cuHTe3 PHK. Tpancasmus — Ouocunrte3 Oenka. Drtambl TpaHcasauuud. KomupoBanue
aMUHOKHCIOT. Pois prbocom B OmocuHTE3e OeKa.

Heknetounsie ¢opmbl xku3HU — BUpPYCHL. Mcrtopus otkpeitust BupycoB (/. U. MBaHoBCKkwMii).
OCOOeHHOCTH CTpPOEHHUS M JKMU3HEHHOTO LHWKIa BHpYycoB. bakrtepmodaru. bonmesnu pacteHuid,
JKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBbIC BHpycaMu. Bupyc mmmyHonmedummra denmoeka (BUY) —
Bo3Oymutenr CIIMa. OOpaTHasi TpaHCKpuImus, peBepTaza W HHTerpasa. lIpodumakTuka
pacmipocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konsnos, 1. . Banosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: « Tunel uTanus», «Metabonuzmy, « MUTOXOHAPHUD», « IHEPTETUICCKUN
oOMen», «Xmopomnacty, «Porocuntes», «Ctpoenne JHK», «Ctpoenne u (yHKUHOHHpOBaAHHUE
renay, «Cunte3 Oenkay, «l'eHermueckuii koia», «Bupyce», «baktepuodarm», «CtpoeHue wu
»u3HeHHbIH nuka Bupyca CIIN/1a, 6akrepuodara», «Pemnmukanus JJTHK».

O6GopynoBanue: monenu-anumkanun «Yasoenue [IHK wu tpanckpunmms», «buocunTte3
6enka», «CTpoeHue KIeTKu», Mojieb cTpykTypsl JJTHK.

Tema 5. PasMHoOKeHNe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii 1K, WIM SKA3HEHHBIH [WKI KieTkd. MHTepdaza m mmro3. Ilpomeccsr,
nporekatomue B wuHTepdaze. Permkanms — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XpOMOCOMHBIN HAOOp — KapuoTHIL. JIUIITOUIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomartusl. LluTonornuyeckre OCHOBBI pa3MHOXKEHHS U HHAUBUAYaJIbHOIO Pa3BUTUSL OPIraHU3MOB.

[enenne xnerkun — muro3. Craaun muto3a. Ilponeccsl, npoucxoadiue Ha pasHbIX CTAIUIX
MHTO3a. BHOJIOTHYECKHil CMBICT MUTO3A.

[TporpamMmmupyemas rubesb KIETKH — aronTo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe W MoyioBoe. Buabl 0ecrnonoro pasMHOXKEHHUS:
JieNieHHe HaJaBOE, IIOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BEreTaTHBHOE
pa3MHO)KeHne. MICKyCcCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS CEIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECION0rO.

Meiio3. Cragum wmeno3a. Ilponecchl, mpoucxopsmme Ha cragusx Menosa. IloBenenue
xpoMocoM B meio3e. Kpoccunrosep. buonorudyeckuii CMbICH U 3HaU€HHE Meiio3a.

['amerorene3 — mpoiecc 00pa30BaHUS IMOJIOBBIX KIJIETOK Yy JKUBOTHBIX. [loJOBBIE XKene3bl:
CeMEHHUKU MU su4HUKH. OOpa3oBaHHWE U Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CrepMaTo30uU[,
SHIIEKIIeTKA) — criepMaToreHes u oBorene3. OCOOEHHOCTH CTPOSHUS SAUIIEKIETOK U CIIEPMATO30HM/I0B.
Omnogoreopenue. IlapreHorenes.

WunuBuayanbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (3MOpHOTeHe3). DTambl
SMOpPUOHANILHOTO PAa3BUTHUSA y TMO3BOHOYHBIX XUBOTHBIX: IPOOJIEHHE, TacTPyJIslus, OpraHOreHes.
[ToctomMOpuoHanbHOE pa3BUTHE. THUIBI TOCTAIMOPHUOHANBHOTO Pa3BUTHS: TPAMOE, HENpsIMOe
(mmunHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIIOCOOHBIC BBI3HIBATH
BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanuu:



Tabmunel u cxembl: «POpMbI pPa3sMHOXKEHHUS OPraHU3MOBY», «/|BOHHOE OIUIOJOTBOpPEHHE Y
[IBETKOBBIX DPACTCHHI», «BereratmBHOE pa3MHOKEHUE DACTCHHI», «JlemeHue KieTku OakTepuiim,
«CtpoeHue NoJIOBbIX KIETOK», «CTpoeHne XxpomocoMbly, «Knerounsnii iukny, «Permkanus JJHK»,
«Mwuto3», «Menos», «lIpsmoe u Henmpsmoe pa3BUTHE», «l'aMeTOreHe3 y MIICKONUTAIOIUX H
yenoBeka», « OCHOBHbBIE CTa UM OHTOTE€HE3a».

O6opyoBanue: MHUKPOCKOI, MuKpomnpenapatbl «CrepMaTo30uibl  MIIEKOMUTAIONIET0»,
«Slineknerka mieKonurammero», «KapruokuHes B KI€TKax KOpeEIIKa JyKa», MarHUTHasT MOJEIb-
anmunkanus «Jlenenue kierkm», moaens JIHK, monens Merada3Hoit XpOMOCOMBI.

JlabopaTopHble M NpaKkTHYeCKUEe PadoThI:

Jlaboparopnast pabora Ne 3. «HaOGmrogeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIPENApATax».

Jlaboparopnass pabora Ne 4. «M3yueHue CTpPOSHHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPTraHNU3MOB.

[IpenmMer u 3agaun reHeTHKU. VicTopus pa3BUTHs T€HETUKH. POlb IUTONOTMH M SMOPUOTIOTUN
B CTAHOBJICHMM TE€HETHKH. BKiag poCCHMICKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T'CHETHKH.
Meroapl TeHETUKH (THOPHIONOTHYECKUN, UUTOTCHETHYECKUN, MOJICKYJISPHO-TEHETUUECKHI).
OCHOBHBIE TE€HETHYECKHE TMOHATHUs. ['eHeTMdeckas CUMBOJIMKA, UCIOJb3yemMas B CXemax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HacjeI0BaHMs NMPU3HAKOB, ycTaHoBleHHbIE . Mennenem. Monorubpunxoe
CKpelMBaHMue. 3aKOH €AMHOoOoOpa3usi rMOpUAOB INepBOro mnokojeHus. llpaBuio nOMUHUpPOBaHUS.
3aKOH pacIleNIeHUs MPU3HAKOB. ['nore3a yuctorsl rameT. [loaHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCMMOTO  HACJEIOBAaHUS  MPU3HAKOB.
LluTOreHeTHUECKUEe OCHOBBI JUTHOPUAHOTO CKpPEIIMBAHUS. AHAJIM3HPYIOIIEE CKpPEIIMBAHUE.
Mcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruieHHOe HaclieoBaHue Mpu3HakoB. Pabora T. Moprana no crenjieHHOMY HacjieI0BaHUIO
reHoB. Hapynienue crienyienys reHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCcKre KapThl.

I'eneruka mnosia. XpoMOCOMHOE ONpEJeNIeHnEe Imoja. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHele 1 rereporaMeTHble Opraau3Msl. HacnenoBanue Npu3HAaKoB, CHEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl M3MEHUNBOCTH: HEHACJIEACTBEHHAs M HACIEACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW  W3MEHUYMBOCTH.  XapaKTEpPUCTUKA  MOAU(PUKAIMOHHON  W3MEHYMBOCTH.
BapuanuonHslii psin ¥ BapuauMoHHas Kpusad. Hopma peaknum mnpusHaka. KonamuecTBeHHblE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakunu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennasi, wiM reHOTUNUYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAasE M3MEHYHBOCTb.
Meii03 1 10J10BO#1 Mpo1iecc — OCHOBAa KOMOWHATUBHOM M3MEHUYMBOCTH. MyTallMOHHAs! H3MEHYUBOCTb.
Knaccudukamuss MyTanuii: reHHble, XpPOMOCOMHBIE, T€HOMHbIe. YacToTa M HpPUYMHBI MYTalluil.
MyTtareHHsle (akTopbl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HacieACTBEHHOM u3zMeHunBoctu H. U.
Basuitosa.

BresiaepHast HaCI€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka 4enmoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOABbl TE€HETUKHM YEJIOBEKA!
reHEaIOTHISCKHIA, OIU3HEIOBEI, IIUTOTCHETUYCCKUM, OHMOXUMHUYCCKHM, MOJIEKYJISIPHO-
reHeTudeckuii. COBpPEMEHHOE ONpENEJCHWE TIEHOTHUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUNIHpOBaHUE, B TOM uwmcie ¢ mnomomnsio [I[P-ananu3a. HacnenctBennsie 3a0oseBaHUS
YeJIOBeKa: TeHHbIe 00JIe3HM, OOJIE3HN C HACIIEACTBEHHOW MPEepacloiOKEeHHOCTHIO, XPOMOCOMHBIE
0one3nn. Comatuueckue U reHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpuHIMIBI 370pOBOTO
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oOpa3a W3HHU, JAMArHOCTUKH, NPO(PUIAKTUKM M JIEYEHHUS TIeHETHYeCKUX Oose3Hedl. Menuko-
TF€HETUYECKOE KOHCYJbTHPOBAaHME. 3HAUYECHHWE MEIULMHCKOM TIE€HETUKH B MPEIOTBPAILECHUH H
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YeTTOBEKA.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennpens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabnunpel U cxeMbl: «MOHOTHOPHUIIHOE CKpEIIMBAHHE W €ro IMTOTeHEeTHYecKas OCHOBAY,
«3aKoH pacIIEIUICHHUs U €r0 UTOTEHETHYeCKasi OCHOBAY, «3aKOH YHCTOTBI ramMeT», «Jlurubpumnoe
ckpemuBaHue»,  «LluTonmorndyeckre  OCHOBBI ~ JWTHOPHIHOTO  CKpeIIuBaHUs»,  «Meio3y,
«B3anmonelicTBrE ayuIeNbHBIX TE€HOBY, «l €HeTnYeckne KapThl paCTEHUH, )KUBOTHBIX U YEIIOBEKA,
«l'eneruka mona», «3aKOHOMEPHOCTH HACIEAOBaHUs, CUEIUIEHHOr0 C mojom», «KapuoTumnsl
YelloBeKa W KUBOTHBIX», «Bumbl wu3MeHunBocTH», «MonudukanuoHHas W3MEHYHUBOCTDHY,
«HacnenoBanue pesyc-¢pakropa», «['eHeTuka rpynn KpoBu», «MyTallmoOHHAst U3MEHUUBOCTbY.

O6opynoBanue: Mojaenu-anmiukauuu  «MoHoruOpunHoe ckpemmBaHue», «HemnomHoe
JOMHHHUpOBaHHE», «JlurubpugHoe ckpemuBanue», «llepekpécT XpoMocOM», MHUKPOCKON U
Mukpornpenapar «Jlpo3zodmia» (Hopma, MyTaiuu (OpPMBI KpPbUIbEB M OKpacKH Telna), repoapuit
«I"opox moceBHOW».

JlabopaTopHbIe U IpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 5. «U3yuyeHuwe pe3yiabTaTOB MOHOTHOPUIHOTO M AUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlaboparoprass pabora Ne 6. «V3yueHue MOAMPUKAIMOHHON H3MEHUMBOCTH, MOCTPOCHHUE
BApHUAIIMOHHOTO PsAJla U BApUALMOHHOW KPUBOW».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTanuid y 1po30(uisl Ha TOTOBBIX MUKpOTpEnapaTax».

[TpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiexuiusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TpolecC. 3apOoKIACHHE CelIeKIUu U nomectukanus. Yuenue H. W.
BaBuioBa 0 1EHTpax MPOUCXOXKACHUS W MHOTooOpasusi KyJbTypHbIX pacTeHuid. LleHTpbl
MIPOUCXOKICHHS TOMAIIHUX )KMBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/AbI CeNeKUMU. MaccoBbIi M WHAMBUAYAIbHBIM OTOOPHI B CEJIEKIMU
pacteHnii u >KMBOTHBIX. OIEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpelIMBaHHE — WHOPHIUHT.
Uuctas nuausa. CKpemuBaHUe YHCTHIX JIMHHUHA. ['eTtepo3uc, wim rubpumnas cwia. HepoactBeHHOe
ckpemuBanue — ayTopuaunr. OtnanénHas ruOpuanzanus u e€ ycnexu. McKkyCCTBEeHHBIN MyTareHes
Y TIOJIyYeHHUE MOJUTLIONI0B. JIOCTHKEHUS CeNEKIMU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomnoruss Kak oOTpacib IPOU3BOJACTBA. [eHHas WHXEHepus. OITamlbl CO3/aHus
pekomOunantHoit JIHK w Tpancrenneix opranusmoB. Kierounas wumkenepus. Kierounsie
KyJbTYpbl. MUKpOKJIOHAIIbHOE pPa3MHOXEHHE pacTeHuid. KIIOHMpOBaHHE BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. DKOJOrHYecKue u sTuueckue npodiemel. [MO — reHetndyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmunel 1 cxeMbl: Kapta «LIeHTpbl TPOUCXOXKACHUS €M MHOT000paszus KyJIbTYpPHBIX
pactenuii», «llopoabl AOMamIHUX >XUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHMil», «OTnanéHHas
rubpuauszanusy, «Paboter akamemmka M. @. MUsanoBay, «llomummongus», «OOBEKTHI
ouorexHonoruny», «Kiaerounblie KyabTyphl U KIOHHpOBaHHE», « KOHCTpyHpoBaHUE U MEPEHOC T€HOB,
XpPOMOCOM.



O6opynoBaHue: MYJSDKHA IDIOJIOB M KOPHEIUIONOB IHKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuit, repoapuii «CebCKOX035CTBEHHBIE PACTCHHS.

JlabopaTopHble U IpaKTHYeCKUEe PadoThI:

OKCKypcusi«OCHOBHBIE METOJbl W JOCTHXKEHUS CEJEKIMM pacTeHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIM Y4YacTOK, B TEMJIUYHOE
X03SIUCTBO, 1a00PAaTOPHUIO arpOYHHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIIACC

Tema 1. DBo/IrOIMOHHAs OHOJIOTHS.

[IpeanochuIKy BOZHUKHOBEHUS BOJIIOIIMOHHONW TEOPUU. DBOJIOLMOHHASA TEOPUS U €€ MECTO B
Ouonoruu. BnusiHre BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTUX HAYK.

CeupnerenbcTBa 3Bojtoluu. [lageoHTomornyeckue: 1mocieoBaTeaIbHOCTh MOSBICHUS BUIOB B
MAJI€OHTOJOTHYECKON JIETOMHCH, Nepexoanbie (GopmMbl. buoreorpadudeckue: cXoACTBO U pa3iIuyue
dayH u Gha0p MaTepuKoOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJACTBA W Pa3NUuusi SMOPUOHOB pAa3HbIX BHUAOB II03BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHATOTMYHbIE, Py IUMEHTAPHbIE OPraHbl, AaTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXAaHHW3MOB  HACIEJICTBEHHOCTH U  OCHOBHBIX
MeTabOIMYeCKUX MyTel Y BCeX OPraHu3MOB.

OpomonmonHas teopust Y. Jlapsuna. [Ipeanoceliky BOSHUKHOBEHUS JapBUHU3MA. JBIXKyIne
CWJIBI SBOJIIOIMM BUJOB 10 [lapBHHY (M30BITOYHOE Pa3MHOXKEHHE IMPU OTPAHHMUYEHHOCTU PECYpCOB,
HeonpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIA OTOOD).

Cuntetnueckas Teopus sBononnu (CTI) u e€ OCHOBHBIE MOT0KEHHUS.

Muxkposomtonus. [lonynsanus kak equHUIA BUA U 3BOJIOLUY.

JBwxymue cunbl ((GakTopbl) SBONIONMKA BHIOB B MNpHuponae. MyTalMOHHBIH Mpolecc |
KOMOWHATHBHASI U3MEHUNBOCTD. [[OMyIISIIMOHHBIE BOHBI U Apeii] reHoB. M30smus U MUTpaIus.

EcTtecTBennbIit 0TOOp — HampaBistomuid pakTop sBomronuu. POpMBI €CTECTBEHHOTO O0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTar 3BoMonuH. [Ipumeps! mpucnocoOiaeHu y
Opranu3MoB. ApoMop( 036l U UIHN0AAATITAIHH.

Bun wu Bugoo6OpazoBanue. Kpurepun Buga. OcHoBHbIE (QOpMBI  BUA000pa30BaHUS:
reorpaduyeckoe, 3K0JIOrHUeCcKoe.

MaxkposBomorus. DopMbl  SBOMIONMH:  (QUIETHYECKas, TUBEPreHTHas, KOHBEpPreHTHas,
napaiensHas. HeoGpatumMocTh 3BOIIOLINH.

[TpoucxoxaeHue OT HecleUUaIu3UpOBaHHBIX NpeakoB. IIporpeccupytomas cnenuamu3anus.
AJllaniTUBHAS paavanus.

JdemoHcTpauuu:

IToprpersr: K. Jlunnen, K. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'exkensb, @. Miomiep, A. H. CeBeprios.

Tabmupl 1 cxembl: «Pa3BUTHE OpPraHMYECKOr0 MUpa Ha 3emiie», «3apOoJbIIIN MO3BOHOYHBIX
JKUBOTHBIX», «ApxeomnTepukcy, «Dopmbl 00pbOBI 3a CylIeCTBOBaHHE», «ECTeCTBEHHBIH OTOOPY,
«MHoroobpa3ue CcOpTOB pacTeHui», «MHoroobpasue mMopoJx >KUBOTHBIX», «llomymsimmy,
«MyTanMoHHasi W3MEHUYMBOCTHY, «ApoMopho3sl», «nmoamanranum», «OOmas aereHepamnus»,
«JIBmwxkymue cuiel 3BosmoIuNY, «Kapra-cxema mapmpyrta nyremectsus Y. JlapBunay, «bopnba 3a
cymectBoBaHue», «llpucnocobieHHOCT, opraHu3MoBy, «['eorpaduueckoe BHI000pa30OBaHUEY,
«DKOJIOTHUECKOE BUA000Pa30BaHUEY.
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O06opyioBaHHE: KOJJIEKIIHMS HACEKOMBIX C pPa3IMYHBIMU TUIIAMHU OKPACKH, HAOOp IJIONOB U
ceMsiH, Koyuiekiusi «lIpumepsl 3alIUTHBIX MPUCHOCOOIEHUM y KUBOTHBIX», MoAelb «OCHOBHBIE
HaIpPaBIICHUS IBOIIOLUNY», 00bEMHas Moielbh «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, KouieKust «@opMbl COXPAHHOCTH MCKOMAEMbIX YKHBOTHBIX
U pacTeHuil», mozenp ammiukanus «llepekpéct Xxpomocom», BiaxkHble mpemnaparbl «Pa3Butue
Hacekomoroy», «Pa3Butue narymkm», MukporpenapaT «/lpozoduna» (Hopma, mMyTanuu (HOpMbI
KPBUIBEB U OKPACKH TENa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopras padota Ne 1. «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlabopatopnass pabora Ne 2. «Omnmucanue mNPUCIIOCOOJEHHOCTH OpraHm3sMa © €€
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBEeHHE U pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble TIpEACTABICHUS O 3apOKIACHHHM >XU3HU. HaydHble THUMOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emiie: aOWOTeHe3 W TMaHCcrmepMus. XUMHYECKas SBOJONMsSI. AOHOTEHHBIM CHHTE3
OpraHMYEeCKHUX BEILECTB M3 HEOPTaHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XWMHUYECKOU
sBomony. HaganeHble 3Tanbel Ouonormueckoit ssomtonuu. ['mmoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP M BO3HHUKHOBEHHME TMPOTOKJIETKH. [lepBble KIETKM W HUX SBOJIIOLHUA.
®opMHpOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie nmo 3paM M nepuoaam. Karapxeil. Apxeiickas U nNpoTepo30oucKas
spel. [laneosoiickas spa U e€ mepuobl: KeMOPUICKUHM, OpJOBUKCKHMA, CHIIypUHCKHH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHMN.

Me3so3olickas 3pa 1 €€ Nepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo30iickas 3pa 1 €€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIOT€HOBBIH.

XapakTepucTuka KiIuMaTra W TEOJOTMYeCKUX mpoueccoB. (OCHOBHBIE 3Tambl HBOJIOLUU
PaCTHTETHHOTO U KUBOTHOTO MHpa. ApoMOpdo3bl Yy pacTeHHUI U KUBOTHBIX. [losiBIeHNE, pacBEeT U
BBIMUPaAHUE TPYTII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MHpa KaK OTpakeHHe 3BOIOUUHA. OCHOBHBIE CHCTEMATHYECKHE
IPyIIIbI OPraHU3MOB.

DBOJIIONMS YEJIOBEKA. AHTPOIOJIOTUS KaKk HayKa. Pa3BuTue mpeacTaBieHuil 0 MPOUCXOKIECHUN
yenoBeka. MeToapl u3yueHHs aHTpornoreHe3a. CXoJcTBa M pa3nyMsl 4YEJIOBEKAa U KUBOTHBIX.
CucremMaT4ecKoe MOJ0KEHHUE YEI0BEKA.

JBuwxymue cunel  (akTopsl) aHTpomorenesa. HaciencTBeHHas U3MEHYMBOCTh U
ecTeCTBeHHbIM 0TOOp. OOIIecTBeHHbIH 00pa3 >KU3HU, W3TOTOBIIEHHE OpPYAMN TpyJa, MBIIUICHUE,
peub.

OCHOBHBIE CTaJMHU ¥ BETBU BOJIOLIMH YEJIOBEKA: aBCTpAIONUTEKH, YenoBek ymenbli, Yenosek
NPAMOXOIAIMN, YelloBeK HeaHAepTAIbCKUM, UenoBek pasymubiil. Haxonku MCKomaeMbIX OCTaTKOB,
BpeMs CYIIIECTBOBAHMsI, 00JIaCTh pacIpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

UYenoseueckne pacekl. OCHOBHBIE OOJIBIIME pachkl: €BporieouHas (EeBpa3uickas), HETpo-
aBCTpaJIOU THAS (3KBaTOpHaIbHA), MOHTOJIOHTHAS (a3uarcko-aMepuKaHCKas). UYepThr
MPUCTIOCOOJICHHOCTH TPECTaBUTENEeH YellOBEYECKUMX pac K YCIOBUSAM CyllecTBOBaHUs. EanHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabnuupel u cxembl: «Bo3HukHOBeHune ConHEYHOUW cUCTEMBbl», «Pa3BUTHE OpraHMYECKOro
mupay», «PacturenpHas kietrka», <«KuBoTHas kietka», «lIpokapuoTmyeckas — KIETKay,
«CoBpeMeHHasi CHCTEMa OpraHMYecKoro mupa», «CpaBHEHHE AaHATOMUYECKHMX YEpPT CTPOCHMUS
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YeloBeKa M YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa IaJCOHTOJOTHMYECKHUX HaXOJIOK
MPEIKOB COBPEMEHHOIO0 4YelnoBeKa», «JlpeBHeitmme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JION», «UenoBeduecKre pach».

OGopynoBanue: wmynsku  «lIpoucxoxaeHue  demoBeka»  (OIOCTBI  aBCTpAJIONUTEKA,
MATEKAHTPOIa, HEaHAEpTaIblla, KPOMaHbOHIIA), CJCNKH WU H300paKEHHsS KaMEHHBIX OpYIHUM
MEepBOOBITHOTO 4YeJOBeKa (KaMHHU-YOMNIIEphI, pyOmia, ckpebria), TreoXpoHOoJoTHYecKas TaOJnIla,
KoJueKus «@opMbl COXPAaHHOCTH UCKOTIA@MBbIX )KHBOTHBIX U PACTEHUII.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Ipaktuueckas padora No 1. «M3yueHue MCKOIMAEMBIX OCTATKOB PACTEHUW U >KHUBOTHBIX B
KOJUTEKIIUSX).

OKcKkypcusi «OBOIIOLNA OpraHMYEecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WU
KpaeBequecKuil My3eil).

Tema 3. Opranu3msl 1 OKpy:KalIas cpeaa.

DKOJIOTHs KaK Hayka. 3aJayd W pas/eiibl 3KOJIOTUU. METOIbl AKOJOTMYECKUX HCCIEAOBAHUM.
DKOJ0TrH4ecKOe MUPOBO33PEHUE COBPEMEHHOTO YEITOBEKA.

Cpensi oOuTaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/YIIIHAS, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Oxonorndeckue Qakropsl. Krmaccudukamus skojmorudeckux (HakToOpoB: aOWOTHYECKHUE,
OMOTHYECKHE U aHTPOTNIOTeHHbIE. J[elicTBHE 2KONOTHYecKuX (DAKTOPOB HA OPTaHU3MBI.

AbuoTnueckue GakTOpbl: CBET, TEMIEpPaTypa, BiIaxxHOCTh. Doronepuoausm. [IpucrnocobneHus
OpPTaHU3MOB K JICUCTBUIO a0noTH4YecKuX (pakTopoB. bronoruueckue puTMel.

buotnueckue dakTopel. Buasl OMoTHYECKMX B3aUMOCHCTBUN: KOHKYPEHIIUS, XUIITHHYECTBO,
cum6Omo3 u ero Qopmsl. [lapazutusMm, koomepaius, MyTyaau3M, KOMMEHCalIH3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO). AMEHCAIHM3M, HEUTpanmu3M. 3HAYeHHE OWOTHMYECKUX B3aUMOACHCTBHMA IS
CYIIIECTBOBAHUS OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapaKTePUCTUKU  momyisiuuu. OCHOBHBIE TIOKa3aTeNd  MOIMYJISAIUU:
YHUCIJIEHHOCTb, IJIOTHOCTh, POKJIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHaAMHUKa YHCIEHHOCTH
MOMYJISIUY U €€ perymsaiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabmumpl u cxembl: kapta «[Ipupomubie 30HBI 3emin», «Cpenbl OOMTaHHSI OPTraHU3MOBY,
«Dotonepuoguzmy, «Ilomynsaiuny, «3aKOHOMEPHOCTH POCTa YHCIECHHOCTH MOMYJISIUU HHDY30pUH-
Tydenbkny, «[IuieBbie nemnm.

JlabopaTopHble M NpakTHYeCKUEe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdomornueckre OCOOEHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOHUTaHUN.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[Toacu€t mIoOTHOCTH MOMYJISIIIUKN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa U IKOJOTMYECKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — O6uoreHo3. CTpyKTypbl OUOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomunantel. CBs3u B OMOIICHO3E.

Okonornyeckne CcucteMbl (dKocuctembl). IloHsTHe 00 »dKocucTemMe W OMOreoneHose.
@OyHKIMOHAIbHBIE KOMIIOHEHTHI AKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peayleHTbl. KpyroBopot
BEIIECTB M MOTOK SHEPTUU B 3Kocucteme. Tpoduueckue (MUIIEBbIe) yPOBHU SKOCUCTEMBI. [IuiieBbie
menu u cetd. OCHOBHBIC TIOKA3aTENM HKOCHUCTEMBI: Ouomacca, MPOAYKIHMS. DKOJIOTUYECKUE
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OUPaMUIbL:  TPOAYKIMH, YHCIEHHOCTH, OuomMacchl. (CBOWCTBA DKOCHUCTEM: YCTOWMYHBOCTH,
camoperyJsnus, pazsurue. Cykueccus.

IIpuponHblE SKOCUCTEMBI. OKOCHCTEMBI O03€p M pPEK. OKOCHCTEMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOO3KocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasznoobpasue kak (akrtop ycrolunmBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHMYECKOTO
pa3HooOpa3ust Ha 3emiie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. ['panniipl, coctaB u cTpykTypa 0uochepsl. Kupoe
BemecTBO U ero ¢pyHkun. OcobeHHOCTH Orocdephl Kak rIo0anbHOM 3KOCUCTEMBI. JInHaMuueckoe
paBHOBecHe U oOpaTHasi CBsI3b B Orocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IIMKIBI 3JIEMEHTOB (Yrjiepojaa, as3ora).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Onocdepe 3emiu. AHTPONOTCHHbIE M3MEHEHHs B Omocdepe. ['modanbHbIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHne Tpupoabl u yenoBeuecTBa. CoxpaHeHHne OMOpazHOOOpa3usi Kak OCHOBA
ycToiunBocTU Onocdepbl. OCHOBAa pallMOHAIBLHOTO YMPABICHUS HPUPOJHBIMH pPECypcaMU U HX
ucnonb3oBaHue. JlocTHKeH!s1 OMOJI0IMU U OXpaHa MIPUPOIBI.

JdemoHcTpauuu:

[Moptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxembl: «llumesbie nenu», «buoneHos: cocraB u cTpykTypa», «lIpupogHsie
coobmectBa», «llemn nurtaHua», «Okomoruyeckas nupamuia», «buochepa u yemosex»,
«IKOCUCTEMA MIMNPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMA XBOMHOIO Jieca», «buoleHo3 BogoéMay,
«ArpoueHo3», «IIpuMepHble aHTPONOreHHbIE BO3ACHCTBHS Ha IPUPOLY», «BaxHelne UICTOUYHUKU
3arps3HEHUS] BO3[yXa M TPYHTOBBIX BoI», «[louBa — BakHeHmias cocTaBisitonias Ouocgepbn,
«®DaxTopsl nerpananuu nouB», «llapHUKOBBIH 3hderT», «DaKTOPhl PaTUOAKTUBHOTO 3arps3HEHHS
ounochepr», «O06mas crpykrypa 6uocheps», «Pacrnpocrpanenue xu3Hu B orocdepe», «O30HOBBIN
sKpaH 6uocheps», «Kpyrosoport yrieposaa B 6uochepe», «kKpyroBopot azoTa B mpupozae».

ObopynoBanue: Mozenb-anmmuiMkanus «Tunuunele OuoneHo3bl», TeplOapuil «PacturtenbHbie
coobOmiecTBa», Koyuiekuun «buorneHo3», «Bpeaurenn BaXXHEHIIUX  CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuM U KOJUIEKIMHM PAaCTeHMH U JKMBOTHBIX, INPUHAUIEkKAILUE K Pa3HbIM
HKOJIOTHUECKUM TIpymnnaMm oaHoro Buia, KpacHas kuura Poccuiickoit deneparuu, u300pakeHUs
OXpaHsEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 BHUOJIOTMA HA
bA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cornmacho ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHHUA K pe3ysbTaTaM OCBOCHHS
00YyYaromMMHUCST TPOTPaMM CpEIHEro O0mero o0pa3oBaHMA: JUYHOCTHBIM, METANPEIMETHBIM U
IpEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJlbTaTOB OCBOEHHMS IpeaMera «buonorus» BbIIEICHBI
CJICYIOIINE COCTABJISIOINE: OCO3HAHNE O0YYaIOIMMUCS POCCUICKON TPaskIaHCKON MICHTUYHOCTH
— FOTOBHOCTH K CaAMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEICHNIO, HAIMYAE MOTHBALUU K
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00y4eHHI0 OMOJIOTHH, LIeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHHUI JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN pa3BUTHs OMOJOTMYECKOro 3HaHHs, TOTOBHOCTh U
CHOCOOHOCTh O0YYAIOLIUXCS PYKOBOACTBOBATbCS B CBOEH JESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 00pa3oBaHUs, HAJIMYUE HSKOJIOTHYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHbI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «bHOIOorHs JOCTUratoTCs B €JUHCTBE yUEOHOM
U BOCIIUTATEIbHOM  JEATEIBbHOCTH B  COOTBETCTBMM C  TPAJULUOHHBIMH  POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH U JIyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, IHPHUHSITHIMU B
oOmiecTBe TMpaBWJIaMH ¥ HOPMaMH TIOBEJCHHS M CIOCOOCTBYIOT TIIpOLIECCAM CaMOIIO3HaHUS,
CaMOBOCIIUTAaHUSI W CaMOpPa3BHUTHsA, DPa3BUTUA BHYTPEHHEH IIO3ULUHU JIMYHOCTH, HATPUOTH3MA,
YBOXCHMsSI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpylJa M CTapuieMy IOKOJIEHHIO, B3aMMHOIO
yYBa)KE€HUS, OEPEKHOTO OTHOLICHUS K KyJIbTypHOMY HACJEIUIO M TPAJUIUSIM MHOTOHALMOHAIHHOTO
Hapoza Poccuiickoii @enepanuu, NpupoIe U OKpYKaroUen cpeae.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHMsA y4yeOHOro mnpeamera «buonOrus» NOKHBI OTpaXKaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATbCS C(OPMHUPOBAHHOW BHYTpPEHHEH
MO3HULKEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHIHCKOTO OOIIECTBa, pacIIMpPEHUE KUIHEHHOTO
OIbITa U OMbITA JEATEIBHOCTH B MPOLECCE pealn3alii OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHON
JIESATEIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpa:xxaaHcKkoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3ZUIMH 00YJarOMIEToCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IEeCTBa;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)XKEHME 3aKOHa U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH NPU CO3JAaHUHM Y4E€OHBIX IMPOEKTOB,
pelIeHnr YYeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3ULUIO 10 OTHOUICHUIO K SIBJIEHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS
JIOJIEH ¢ pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B IPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4eOHBIX,
IIO3HABATEJIBHBIX U MCCIEA0BATEIbCKUX 3a/lad, YBAXUTEIbHOIO OTHOUICHHS] K MHEHHIO ONIIOHEHTOB
py 00CYX/IEHUH CIIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COMIEPIKAHMS;

TrOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON TpakJaHCKOW HAEHTHUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoOAy, 4yBCTBa OTBETCTBEHHOCTH niepen PoauHol, ropaoctu 3a ¢BOM Kpaii, cBoro Poauny,
CBOI1 SI3BIK U KYJIBTYpPY, IPOLIOE U HACTOSIIIIEE MHOTOHALIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUICHWE K IPUPOJHOMY HACJIEIUIO M NMAMIATHHKAM INPUPOABI, TOCTHIKEHUAM
Poccuu B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CHOCOOHOCTh OIICHMBAThH BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MNOHMMAaHHUS 3HauY€HUs1 OMOJIOTUHU B IO3HAHUM 3aKOHOB MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzelHas yoexaEHHOCTh, TOTOBHOCTD K CITy’KEHHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTD 32
ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:
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OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUMCKOTO HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 TIOBEJICHUS;

CIOCOOHOCTh OLIEHWBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYNBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM POJMTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHSATHUS LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUHU € TPaAULIMAIMU Hapo10B Poccuu;

4) 3cTeTUYECKOI0 BOCTIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHNE SMOIMOHAIBHOT'O BO3IEUCTBUS KUBOM IPHUPOABI U €€ IEHHOCTH;

TOTOBHOCTBH K CAMOBBIPAKEHUIO B PA3HBIX BHJIAX MUCKYCCTBA, CTPEMJICHUE MPOSIBISATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusznueckoro BocnuTanus, GOpMUPOBAHNS KYJIbTYPbI 310POBbS U IMOIHOHAJIBHOIO
Os1aronoJyqus:

MOHMMAaHHUE W pealu3alus 3J0pOBOTO U 0e30MacHOro oOpasza KM3HH (30pOBOE MHUTAHHE,
COOJTIOZICHNE THTUEHUYECKUX TIPAaBHJI W HOPM, COAIIAHCUPOBAHHBIN PEXKHM 3aHATHH W OT/bIXA,
peryisipHas pusndeckast akTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO 1 KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTHU MPABWJI HHIUBUIYATHLHOTO W KOJUIEKTUBHOTO 0€30MacHOT0 MOBECHUS B
CUTYaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HH JIIO/ICH;

OCO3HAHME TOCHEACTBUM W HENpPUATHS BPEAHBIX MpPHUBBIYEK (YMOTpEOJICHUs aJKOTOJIs,
HapKOTHUKOB, KypPEHHUS);

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTEePCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AKTHBHOM JI€ATEILHOCTH TEXHOJOTHYECKONW M COLUAIBLHON HANpaBIICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMIOJIHATH TAKyIO JAESITEIbHOCTD;

UMHTEpEC K pasnuyHbM cdepaMm MNpoPecCHOHATBHON AEsTeNbHOCTH, yYMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIel npodeccun U peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTHYECKOr0 BOCIIMTAHMS:

HKOJIOTMYECKU I1e1eco00pa3Hoe OTHOIICHHE K MPUPOJE KaK HMCTOYHUKY >KM3HH Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIINICHUE YPOBHS OKOJIOTHYECKON KYJIbTYyphl: NPUOOPETCHHE OIbITa IUIAHUPOBAHUS
ITOCTYTNKOB M OLICHKH UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLEH CPeIbl;

OCO3HaHHE TTI00aIBbHOTO XapaKTepa YKOJOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH HCIIONB30BAaTh MPUOOPETaeMbIe MPU U3YUYECHUU OWMOJIOTUW 3HAHUS M YMEHUS TpHU
pelieHnn MpoOieM, CBSI3aHHBIX C PAlUOHAJIBHBIM MPUPOJOINOIB30BAaHUEM (COOJIIOIEHUE MpPAaBHII
MOBEJICHUSI B MPUPOJIE, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B DKOCUCTEMAX, OXpaHy BHUJOB,
sKOCHCTEM, Orochepsl);

AKTUBHOE HENPUITUE AEHUCTBUM, IPUHOCALIMX BPEJ OKPYKAIOLIEH MPUPOJHON CpeAE, YMEHUE
MIPOTHO3UPOBATh HEOIATOMPHUSATHBIE IKOJIOTHYECKUE TOCIEACTBHUS MPEANPUHUMACMBIX IEHCTBUN U
MpeA0TBpalaTh UX;

HaJU4Me€ PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYyJbTYphl, OIbITA
JIEATETbHOCTH  JKOJIOTMUYECKOM  HANpaBlIEHHOCTH, YMEHHS  pPYKOBOACTBOBAaTbCA HMH B
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MO3HABATENIHOW, KOMMYHHKAaTHBHOM W COIMAJbHOM MPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAaKTUYECKOH 1EATEIbHOCTH SKOJIOTMYECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYp, CIHOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENILCKOM KyJbTYphl KaK CpeACTBa B3aUMOJCHCTBUS
MEXY JTIIOIbMU U TTO3HAHUS MHPA;

NOHMMaHue crenuduku OHOJOTHMHM KaK HAayKd, OCO3HaHHsA e€ poiu B (HOPMUPOBAHHU
pPaLlMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHMM LIEJIOCTHOTO NPEACTaBICHUS 00 OKpYyXKarolem
MHUpE KaK 0 €TUHCTBE IPUPO/Ib, UEIOBEKa U OOIECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: IpodeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCT, B 3HAYMMOCTH OHWOJIOTHH JUIsI COBPEMEHHOW NMBWIM3AIMU: OOECTeueHHUs
HOBOTO YpPOBHS DPAa3BUTHUA MEIUIMHBI, CO3/laHHE IEPCHEKTUBHBIX OHMOTEXHOJIOTHH, CIOCOOHBIX
pelmaTb pecypcHble MpoOJeMbl Pa3BUTHS YEJIOBEUYECTBA, MOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX
HKOJIOTHUECKUX MpoOJIeM M oOecredyeHus: Mmepexoa K YCTOHYHMBOMY Pa3BUTHIO, PallMOHAIBHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B TOJYYEHUU OHMOJOIMYECKMX 3HAHUM B IENAX IOBBIMLIEHUS OOIIeH
KyJIbTYpbl, €CTECTBEHHO-HayyYHOW TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PyHKUIMOHAIBbHOM
rpaMOTHOCTH 00y4arouuxcs, popMupyemMoit mpu u3ydeHuu ONoIOTHH;

NMOHMMAaHWE CYIIHOCTH METOAOB TIO3HAHMs, WCIIONBb3YEeMBIX B E€CTECTBEHHBIX HAayKax,
CHOCOOHOCTH  MCIIONB30BaTh IOJy4yaeMble 3HAHUSA s aHalIM3a U OOBSICHEHUS SIBICHUM
OKpY’KalolIero MHpa M TMPOUCXOAALIMX B HEM U3MEHEHUH, yMeHue JenaTb OOOCHOBAHHBIC
3aKIIIOYCHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIMIMXCS TAHHBIX C IIETbI0 MOJYUYSHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCTIOIB30BaTh OMOIOTHYECKUE 3HAHUS ISl PELICHUs IPo0eM B
pEaNbHBIX KU3HEHHBIX CUTYaLUsAX;

OCO3HaHME LIEHHOCTH HAay4YHOH JeATelNbHOCTH, T'OTOBHOCTb OCYIIECTBISATh HPOEKTHYIO U
HCCIIEI0OBATEIBCKYIO AESATEIbHOCTh UHANBHYaJIbHO U B TPYTIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIOJTY4YEHHUIO HOBBIX 3HAHUH 1O OWMOJIOTUM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSMU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOEHMs YyuyeOHoro mnpeamera «buosorus» BKIHOYAIOT:
3HaUMMble A7 (OpPMUpPOBaHMS ~ MHPOBO33pEHHUs  OOyHaIOMIMXCS  MEXKIUCLUIUIMHAPHBIC
(MexXnpeaMeTHbIC) O0IeHaYYHbIE TTOHATHS, OTPAXKAIOIUe IEIOCTHOCTh HAYYHOH KapTHHBI MUpa U
cnenu(rKy METONIOB TO3HAHHS, HCIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHS,
SBJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
ucclieloBaHNe, HaONIOeHHe, U3MEpEHHUe, HKCIEPUMEHT M JPYIHX), YHUBEpCalbHble YyueOHbIE
neiicTBus (MO3HaBaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYJISTUBHbIE), 0O0ecTiedrBaomue (GopMHUpPOBAHUE
(YHKIMOHATBHOW TIpPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOydaroluxcs, CIocOOHOCTb
00y4arolMXCsl UCIHOJIb30BATh OCBOCHHBIE MEKIMCLUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSA U
yHHMBepcallbHble YdeOHbIE IEHCTBHS B TO3HABATEIBHON U COLMAIIBHOM MIPAKTHKE.
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MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS IPOTPAMMBI CPETHET0 00IIETO 00Pa30BaAHUS TOJIKHBI
OTpaxkaTh:

ORi1aieHHe YHHBEPCAJbLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€lCTBUSIMU:

1)0a30Bble JornyecKue AeMcTBUS:

CaMOCTOSITEJIBHO  (OPMYJIUPOBATh W  aKTyalIM3MpPOBaTh MpoOJIeMy, paccMaTpuBaTth &
BCECTOPOHHE;

UCIIONIb30BaTh MPH OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaNW3a, CUHTE3a,
CpaBHEHMsI, KJIacCUPUKAIUU, 0000IIEHNUs), PACKPBIBATH CMBICII OMOJIOTHYECKHUX MOHSATHH (BBIICTATH
WX XapaKTepHBIC MPU3HAKH, YCTAHABINBATE CBSI3U C IPYTUMU TIOHATHSIMH);

ONpeAeNaTh Ielu JeATeIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITENFHOCTU C TIOCTABJICHHBIMU IIENISIMU;

MCIIOJIb30BaTh OMOIOTHYECKHE TOHITHS ISl OObSICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHUE PACCYXICHUs (MHAYKTHBHBIC, JICyKTUBHBIC, 10 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYMS. B PACCMATPUBAEMBIX SIBICHHUAX, (DOPMYIMPOBATH BBIBOABI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJIENBHBIE CPEACTBA I TPEJCTABICHUS CYIICCTBEHHBIX CBS3EH U
OTHOIIIEHUNA B H3y4aeMbIX OUOJOTHYECKUX OOBEKTaX, a TAaKXKE MPOTUBOPEUMU Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pelIeHUs: MpoOJaeMbl ¢ yYETOM aHAIM3a WMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICATCIHHOCTh, OIICHHBATH COOTBETCTBHE PE3YJITATOB IICIISIM,
OILICHUBATh PUCKU MOCIIEACTBUN JESTEbHOCTH;

KOOPJIMHHUPOBaTh W BBIMONHATH pabOTy B YCIOBUSX pPEaTbHOTO, BHUPTYyalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2)0a30Bble HCCIeA0BaATENbCKHE 1efiCTBUS:

BJIa/IETh HABbIKAMU Y4YEOHO-HCCIEAOBATENbCKOM W MPOEKTHOHM [eATENbHOCTH, HaBbIKaMU
pasperieHusi mpoOsieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETBHOMY TOHMCKY METOJIOB
pEIIeHUs TPAKTUYECKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BAaTh PA3IMYHBIC BHUJBI JICATEIHHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTalluy, MpeoOpa3oBaHUI0O U MPUMEHEHHMIO B YUYEOHBIX CHUTyalUsX, B TOM YHCJE IpHU
CO37aHUU YYE€OHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBHIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIC 3aJaull B OOpa30BATECIBHOW NEATEILHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBJISITH NIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTYalWU3UPOBATh 3a7ady, BHIIBHTATh THUIIOTE3Y
e€ perIeHns, HaXOAUTh apTyMEHTBI JJIs JOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a]]aBaTh ITApaMETPhI U
KpUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOMYUEHHBIC B XOJIE PEIICHUS 3a/1a4H pPe3yIbTaThl, KpUTHUECKHU OLIEHUBAThH UX
JIOCTOBEPHOCThH, POTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPHOOPETEHHBIN OITBIT;

OCYUIECTBJIATh IIeJICHANPABIECHHBI TOUCK TepeHoca CPEeACTB U CIOCOO0OB JACHCTBHS B
npohecCHOHANBHYIO CPEeay;

YMETh MEPEHOCUTH 3HAHUS B TIO3HABATENILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;
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BBIJIBUTATh HOBBIE HJIEH, TIPeJIaraTb OPUTHHAIBHBIC TIOAXO/IBI U PEIICHHS, CTABUTDH MPOOIJIEMBI
W 3aJ1a4i, JOMYyCKaIOU1e aJbTepHATUBHBIEC PEIICHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpMaruu (TEKCTe yd4eOHOro mocoous,
HAYYHO-TIONYJSIPHOW JIUTEpaType, OHMOJOTHYECKHX CIIOBApsAX M CIHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3zax maHHbIX, B VHTepHere), aHanMM3UpoBaTh HWHGOPMAIMIO PA3TUYHBIX BHUIAOB H (Gopm
MPEJICTaBICHHUSI, KPUTUUYECKH OIIEHUBATh €€ JTOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTH;

dbopMyaHMpOBaTh 3ampoChl W NPUMEHATH pa3IMYHBIE METOAbl TNPH TIOMCKE M OTOOpe
Ononorndeckoit nHpopMaIu, HeOOXOJUMOH IS BEITIOTHEHUS Y4eOHBIX 3a/1a4;

npuoOperaTh ONBIT HUCIOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIB30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpPAaTh  ONTHMAJbHYI0 (OpPMY TpENCTaBICHUS  OHOJIOTMYECKOU
uHpopManuu (CXeMbl, rpaduKu, TUarpaMMebl, TaOJIHIIbI, PUCYHKH H JAPYTOe);

UCIIONIb30BaTh HAay4YHBIH SI3bIK B KadyecTBE CpEACTBAa Mpu padbore ¢ OHOJIOrHYEecKOU
uHpoOpMalMel: TPUMEHATh XHUMUYECKHe, (PU3MYecKrne W MaTeMaTU4ecKue 3HaKh M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HWCIONB30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPENICTBA HATIISAHOCTH;

BJIa/IETh HaBBIKAMHU PACO3HABAHMS U 3aIIUTHI MHPOpMAUU, HHPOPMAIIMOHHOM 0e30macHOCTH
JUYHOCTH.

OsiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMU 1efiCTBUSIMM:

1)o0menne:

OCYUIECTBIIATh KOMMYHHKAIIMN BO BceX cepax *KU3HU, aKTUBHO y4acTBOBAThH B JAMAJIOre WU
JTUCKYCCHH IO CYIIECTBY OOCY>KIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCHUTEJIGHO BBINIOJIHEHHS TpeAsiaraéMoi 3a/auM, YYWUTHIBAaTh WHTEPEChl U COTJIACOBAHHOCTD
MO3HULUHN IPYTHX YYACTHUKOB JTUAJIOTA WITU TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOIICHWS, MOHUMATh 3HAYCHUE COIMAJIHHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyallMid, YMETh CMSI4aTh KOH(DJIUKTBI U BECTH
MIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIOCOOAMU OOIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS APYTUX
JIOCH, TIPOSIBIIATH YBAKUTEIBPHOE OTHOIIEHHE K COOECeHHMKY W B KOPpPEKTHOH (opme
(bopMyIIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JJOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2)coBMeCTHAsA 1eITeIbHOCTD:

MOHUMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAIBbHOW pPaOOTHI TpH
pereHur OMOJIOTHYECKOM TpOoOIeMbl, 0OOCHOBBIBATH HEOOXOJAMMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMMOCHCTBYSI IPHU pELICHUH y4eOHOM 3a1a4H;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA;

MPUHUMATD 1€ COBMECTHON NIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS
1o €€ JOCTHKEHUIO: COCTABIIATH TUIaH JIEHCTBUH, paclpelesTh PO ¢ y4€TOM MHEHUN yYaCTHUKOB,
00CyXIIaTh pe3yJabTaThl COBMECTHOM paOOTHI;

OILICHUBATh KaueCTBO CBOETO BKJIAJa M KAXKJIOTO YYAaCTHHKA KOMaHIbI B OOLIMIA pe3yabTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh HAEH C MO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOU 3HAaUMMOCTH;
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OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLHsX, NPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH 1eHCTBUSIMU:

1)camoopranmszaumus:

UCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJISl BBISIBJIICHUS MPOOJIEM U MX PEIICHHS B KU3HEHHBIX
U y4eOHBIX CUTYalUsX;

BbIOMpPATh HAa OCHOBE OMOJIOTMYECKMX 3HAaHUIl IeNieBble M CMBICIOBbIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IIOCTYIKax II0 OTHOLICHUIO K JKMBOW IPUPOJAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYIKAIOIINX;

CaMOCTOSITEJIBHO ~ OCYILECTBJIATh I103HABATEIbHYIO JAEATENBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3a7auyd B 00pa30BaTEIbHON JIEATENBHOCTH M JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4ETOM HMMEIOIIHUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacipsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTECHHIA;

JieNlaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYAUIMH B Pa3HBIX OOJACTIX
3HAHU, TOCTOSTHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HAaBBIKAMH IO3HABATEIBHON peQIIeKCHN KaKk OCO3HAHUS COBEPIIAEMbIX ACUCTBUH U
MBICIMTENBHBIX MPOIECCOB, UX PE3YyJIbTaTOB M OCHOBAHUH, MCIIOIB30BaTh MPUEMBI pedICKCHH JUIs
OLICHKH CUTYaI[1H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELICHHS 110 UX CHU)KECHHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYTHX IIPHU aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3)npuHsiTHE cedOHA U APYIrUX:

IIPUHUMATD ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APIYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB ACATECIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYTOro YellOBeKa.

INPEAMETHBIE PE3YJbTATDBI

[TpenmetHble pe3yibTaThl ocBoeHHs mnporpammbl COO mo Ouonoruun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue s ydeOHoro mnpeamera «bHOJOTHsS» Hay4yHbIE 3HAHHS, YMEHHA H
CHOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAIIMH U MPEOOPa30BAHHUIO 3HAHHMA, BUJBI JESATEILHOCTH
I10 MOJIyYSHHIO HOBOT'O 3HAHUSI U IPUMEHEHUIO 3HaHUH B pa3IMYHbIX YUEOHBIX CUTYaLUsIX, a TAKXKE B
peanbHbIX KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX ¢ Ouosiorueil. B nporpamme npeiMeTHbIE pe3yibTaThl
NpPEJCTaBIICHbI 110 roJlaM 00y4eHusl.

[IpenMeTrHble pe3yibTaThl OCBOEHUS ydeOHoro npeamera «buosnorus» ¢ 10 knacce TONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAaHMH O MecTeé M pOJM OHOJOTMHM B CHUCTEME HAY4YHOIO 3HAHUS

€CTeCTBEHHbIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa H
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HAay4yHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUNCKHUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B PAa3BUTHE
Onosioruu, (PyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa JUI PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBATh COJEp)KaHHE OMOJOTMYECKUX TEPMHMHOB M MOHATHI: >KHU3Hb, KIETKa,
OpranusM, Meradbonu3M (0OOMEH BELIECTB U IMPEBpAIICHUE SHEPTHH), TOMEOCTa3 (CaMOpPEeryJsius),
YpOBHEBasl OpraHU3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PEPOIYKIIHS ), HACIECTBEHHOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3JaraTh OMOJIOTHYECKHE TEOopuM (KJIETOYHas, XPOMOCOMHAs, MYTal[MOHHas,
[EHTpaIbHas J0rMa MOJEKYJIsIpHOU Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiiosa)
U y4eHUs (O LIEHTpax MHOIrooOpasus M MPOUCXOXACHUS KyIbTypHbIX pacteHuil H. U. BaBunosa),
OIpeNeNATh T'PAaHULIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BJIaJIeTh METOAAMU HAYYHOI'O MIO3HAHUS B OMOJIOrUK: HaOII0A€HUE U OTMCAHHUE KHUBBIX
CHCTEM, MpOIECCOB M SBJICHUH, OpraHu3als M NpPOBeJECHHE OHOIIOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE THITOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXIY UCCIIEAYEMBbIMU BEIMYMHAMH, OOBSICHEHHE
MOJIyYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX NMOHATUHN, TEOPUN U 3aKOHOB, YMEHHUE JEIaTh
BBIBOIbl HA OCHOBaHMH MOJTYYEHHBIX pE3yJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHBIE NPHU3HAKUM BHUPYCOB, KJIETOK IPOKAPHOT M IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIICCTB H
NPEBpallleHNs] SHEPrMH B KIETKE, (POTOCHMHTE3a, IUIACTHYECKOTO0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHUS, HHIUBUIYaJbHOIO pPa3BUTHA
opraHu3ma (OHTOTEHE3);

YMEHHE TPUMEHATH IIOJyYCHHBIC 3HAHHUSA IS OOBSCHEHHS OHMOJIOTMYECKHX IPOIECCOB H
SBJICHUM, 7Sl MPUHATUSA NPAKTUYECKUX PEIIEHUH B MOBCEJHEBHOM JKU3HU C LIEIbIO 0OecredeHus
0€30IacHOCTH CBOETO 3/I0POBbS M 3/10pOBbSI OKPYIKAIOIIMX JIFOJEH, COONMI0NEHUsT HOPM IPaMOTHOTO
MOBEJCHUS B OKpYXalolell NpUPOIHON cpeae, MOHUMaHWE HEOOXOAMMOCTH HCIIOIb30BaAHHS
JOCTHXKEHUHM COBpEMEHHOI OMOJIOTHH M OMOTEXHOJIOTUH ISl pallMOHAIBHOTO IPUPOI0TIOIb30BAHUS;

YMEHHE pemarbh »JJIEMEHTapHble TEHETHYECKHE 33aJadyl Ha MOHO- H TUTHOPUIHOE
CKpEeLBaHMeE, CLIEIUIEHHOE HAaCle0BaHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOTO CKPEIMBAHUS IS
IpeJcKa3aHusl HacJIeJOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH J1a00PaTOPHBIE U NMPAKTHYECKUE pabOThI, COONI0IATh MpaBMiIa MpH padboTe
¢ y4eOHBIM 1 T1a00paTOPHBIM 000pYyT0BaHHEM;

YMEHHE KpPUTHYECKH OLEHMBATh M HWHTEPIPETHPOBATh HH(POpPMALUIO OHOJIOrHYECKOro
COJICpXKaHUs, BKJIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAHUS W3 pPAa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBO HH(OpMaIK, HAYyYHO-TOMYJIIPHBIE MaTepHalibl), TUYECKHE AacleKThl COBPEMEHHBIX
HCCJIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIE coO0OmeHus, o0oO0mas
OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBIN
anmapar OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydueOHoro npeamera «buosnorus» ¢ 11 knacce TOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAaHMH O MecTe M pOJM OHOJOTMH B CHUCTEME HAY4YHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAapTHHBI MHpa H
HAay4yHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U 3apyOeXKHBIX yUEHBIX-OMOJIOrOB B PAa3BUTHE
Onosioruy, (PyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa JUI PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHATUH: BHJ, HOIYJIALMS,
reHO(OH/, IBOJIOIMS, ABIKYIIUE CUIbI ((hDaKTOPBI) SBOJIIOLUH, MPUCIIOCOOICHHOCTh OPraHU3MOB,
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BHUJI000pa30BaHue, FKOJIOTMUECKUE (PaKTOphl, SKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTbI, PEIYLIEHTHI,
LIeNY MTATaHUs, YKOJIOTHYECKas MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHE M3Jarate Ouojormueckue Teopuu (3BomonuoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAasl TEOpHUs 3BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibliieBoro cxojcrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myted sBomonuu A. H. CeBepuoBa, ydeHus o
ouocdepe B. U. Bepnazckoro), onpenenars rpaHULbl UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHE BJIJIeTh METOAAMU HAYYHOI'O MIO3HAHUS B OMOJIOrUK: HaOII0A€HUE U ONTUCAHHUE KHUBBIX
CHCTEM, MpOIECCOB M SBJICHUHN, OpraHu3als M NpPOBEJECHUE OMOJIOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY UCCIIEAYEMBbIMU BEIMYMHAMU, OOBSICHEHHE
MOJIyYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX NMOHATUHN, TEOPUN U 3aKOHOB, YMEHHUE JeaTh
BBIBOIbl HA OCHOBaHMH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHbIC NPHU3HAKU CTPOCHUS OHOIOTMYECKHX OOBEKTOB: BHJIOB,
MO JISIIIUH, TPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOLEHO30B U 3KOCUCTEM, 0COOEHHOCTH
IPOLIECCOB:  HACIEICTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHJ000pa3oBaHus,
HPUCHIOCOOTIEHHOCTH OPraHW3MOB, ACUCTBUS HKOJOTHUECKUX (PAKTOPOB HAa OpPraHU3MBI, IEepeHoca
BEUIECTB U IIOTOKA DHEPIMM B SKOCUCTEMAX, AHTPOIIOT€HHBIX M3MEHEHUH B JKOCHUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

yYMEHUE TNPUMEHATh IOJyYE€HHbIE 3HaHHUA A OOBACHEHHMS OMOJIOTMYECKHUX IPOLECCOB U
SBJICHUH, JJIs1 MPUHATUSA NPAKTUYECKUX PEIIEHUH B MOBCETHEBHOM JKU3HU C LIEIbIO 0OecredeHust
0€30IacHOCTH CBOETO 3/I0POBBS M 3/10pPOBbSI OKPYIKAIOIIMX JIFOJCH, COOMI0NEHUs] HOPM IPaMOTHOTO
MOBEJCHUS B OKPYXAaMOIEH NPUPOIHON cpeae, MOHUMaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS
JOCTH>KEHUI COBPEMEHHOMN OMOJIOTHHM I PAllMOHAIBHOTO IPUPOIOTIONIb30BaHMS;

YMEHHE pelIaTh 3JIeMEHTapHble OMOJIOrMYECKHUEe 3a/1a4l, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUHU B dKocHucTeMax (Lenu MUTaHus);

YMEHHUE BBIMOJIHATH J1a00PaTOPHBIE U MPAKTHYECKUE pabOThI, COONII0IATh MpaBMIIa MpH padboTe
¢ y4eOHBIM U 1a00paTOPHBIM 000pyI0BaHHEM;

YMEHHE KpPUTHYECKH OLEHMBATh M HWHTEPHPETHPOBATh HH(POpPMALUIO OHOJIOrHYECKOro
COJICpXKaHUs, BKJIIOYAIOLIYI0 IICEBIOHAyYHblE 3HAHUS W3 pPa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOoi  MH(OpPMALMK, HAYYHO-TIOMYJSPHBIE MaTepHalbl), paccMaTpuUBaTh  IJI0OAJIbHbIC
HKOJIOTHYECKUE TPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

yMEHHE co3[aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATHIHBIN
anmapat OUOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJJIACC
Ne
HaumenoBaHue pa3jie/ioB
n/  H TeM NPOrpamMmsbl
n

buonorus kak Hayka

JKuBBIE CUCTEMBI H UX
OpraHu3alus

XUMHYECKHI COCTaB U
CTpOEHHE KIIETKH

}KI/I?»HCI[GHTCJ'ILHOCTB
KIJIICTKHU

PasmBoxxenue u

Bcero

KoanuecTBo 4yacoB

Kour
poJib
HbIE
pador
bl

Ipakr
HYeCKH
e
padort
bl

0.5

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292
Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

butmmoreka [JOK
https://m.edsoo.ru/7{41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7{41¢c292

bubmuoreka [JOK

Hcnoab3oBanue
uudposoroun
aHAJI0T0BOI'0
o0opynoBanus
LHeHTpa
€CTeCTBEHHO
HAY4YHOH U
TeXHOJIOTH4eCKOM
HANPaBJIECHHOCTEHl
«Touka

pocTay»

udposoit
MHUKPOCKOIT

[u¢poBoit MUKpOCKOIT
JlaTdauk OCBEIIEHHOCTH
JlaTuuk TeMIeparypbl
JlaT4MK yriaeKucioro
rasa

JlaTuuk kuciopona

Hudposoit

Yuer paboueit
NMPOrpamMMbl
BOCIIUTAHMSA

22



WHAWBHUYaJIbHOC
Pa3BUTHUC OPraHU3MOB

HacnencrseHHOCTE U
H3MEHYNBOCTD
OpPTraHHU3MOB

Cenexuusi OpraHu3MoOB.
OCHOBBI OMOTEXHOIOTHHI

PesepBHOEe Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

1.5

https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7{41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

MHUKPOCKOII
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11 KJIACC

Ne
n/n

HaumenoBanue pa3ieioB u
TeM NMPOrpamMMbl

DBOIIOMMOHHASA OMOJIOTUS

Bo3HUKHOBEHUE U pa3BUTHE
JKA3HU Ha 3emiie

OpraHusMbl 1 OKpY’Karoas
cpena

CooOmecTBa 1

KoanuyecTBO 4acoB

Kont
poJib
Bcero HBIE

pa6oTt
bl

9

9

5

9

IMpaxkr
HYECKH

padoTt

bl

0.5

DJIeKTPOHHbBIE

(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmnoreka LIOK

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

bubmuorexa [JOK

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

bu6mmorexa [JOK

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

bubmuorexa [JOK

Hcnoabs3oBanue
Hu(ppoBoron
aHAJIOTOBOI'0
obopynoBaHust
LEeHTpa
€CTeCTBEHHO
HAYYHOH U
TeXHOJIOTH4eCKOM
HANPaBJIECHHOCTEH
«Touka

pocra»

JaTuuk
OCBELIEHHOCTH
Jlatunk PH

JaTuuk TemmepaTypbl
JlaT4uK yTiIeKucioro
rasa

Jatyuk xkuciopona

Yu4et padoueii
MPOrpaMMblI
BOCHUTAHUS

10 mas (BTOpas
cy6bota) —
Bceepoccuiickuii
JI€Hb MOCAKH JIeca
(c2011T.)

16 mas — Jlenp
JT100BU K A€pEBbAM
19 mas —
BceMupHsblii 1eHb
MCUYEe3al0IINX BUIOB

19 despans —
BceMupHblii 1IeHb
24



9KOJOTHUYCCKHUE CUCTCMBI

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

34

2.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc74

KUTOB / BeceMupHbIit
JICHb 3aIIUTHI
MOPCKHUX
MJIEKOTUTAIOIIUX (C
1986 1.),

15 mapra —
MexyHapoaHbIi
JICHb 3aIUTHI
OenpkoB (¢ 1986 1.)
17 anpens — Jlenb
JIETy4Yel MbIIIN
(HEKOTOpbIE BUIBI
JIETYYUX MBIIICH
HaxoJsTCs Ha TPaHu
HCUYE3HOBCHHS)
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoaudecTBO YacoB

n/ Tema ypoka Bcer Koutpoabubl  IlpakTuyeckn
n 0 e padoThI e padoThbl

buonorus B
CHUCTEME HayK

MeToabI TO3HAHHUS
JKUBOU IIPUPOJBL.
[IpakTrueckas
paborta Ne 1
«Hcmnonp3oBanne
Pa3IMYHBIX
METOOB NpHU
W3Y4YEHUU
OMOJOTrHYECKUX
00BEKTOBY

buonornueckue
CHCTEMBI,
MPOLIECCHI U UX
U3yuyeHUe
XUMUYeCcKU
COCTaB KIJICTKH.
Bonaun
MUHEpaJIbHBIE COJIU

beakn. CocraB u 1

JlaTa
H3yYeHHU
s

JIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

bubmuoreka [JOK
https://m.edso00.ru/863e6122https://m.edsoo.ru/863e63
2a

but6mmoreka [{OK https://m.edsoo.ru/863e6122

bubmuoteka I{OK https://m.edsoo.ru/863e¢6564

but6mmoreka I{OK https://m.edsoo.ru/863e674¢

bu6mmoreka IHOK https://m.edsoo.ru/863e6b72
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10

11

CTpOCHHE OEJIKOB

depMeHTBl —
OuoI0rHYecKue
KaTaanu3aTophl.
JlaboparopHas
pabota Ne 1
«3yuyenune
KaTaJIUTUYECKOMN
AKTUBHOCTH
(dhepmeHTOB (Ha
pUMepe aMuIIasbl
WJIM KaTaasbl)»

Vrinesoanl.
JInm el

Hyxkneunossie
KUCIoThl. ATO

Hctopust u meTosl

HU3Yy4YCHHUS KIICTKH.

Knerounas TCOpUA

Kerka kak
LEJIOCTHAS KUBas
cucremMa

Crpoenue
3YKapHUOTHYECKON
KJIETKH.
JlabGopaTopHas
paborta Ne 2
«3yuenue

0.5

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e¢6b72

bubmuoteka I{OK https://m.eds00.ru/863e¢6870

bubmuoreka [{OK https://m.edsoo.ru/863e6d5¢

but6mmoreka [{OK https://m.edsoo.ru/863e6e88

bubmuoreka [JOK
https://m.edsoo.ru/863e6{f0https://m.edsoo.ru/863e716
C
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12

13

14

15

16

CTPOEHMS KJIETOK
pacTteHui,
KUBOTHBIX, TPUOOB
1 OakTepuit moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenapaTax
U UX OMUCAHUE)

OO0OMeH BelecTB
WA MeTa00In3M

dotocunTes.
XeMOCHUHTE3

DHEPreTUIeCKuil
oOMeH

JKu3HeHHBIN ITHKIT
kieTku. [emenue
KJIeTKu. MuTO3.
JlabGopaTopHas
pabota Ne 3
«HabOmronenue
MHTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpErapaTax»
Buocunres 6enka.
Peaknus
MaTPUYHOTO
CHHTE3a

0.5

bubmuoreka I{OK https://m.eds00.ru/863e¢766¢

bubmuoteka I{OK https://m.edsoo.ru/863¢7¢98

bubnuoteka [{OK https://m.edsoo.ru/863¢7aae

bubmuoteka I{OK https://m.edsoo.ru/863e7dc4

bubmuoteka I{OK https://m.edsoo.ru/863e¢796¢
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17

18

19

20

21

22

23

24

Tpancasauus —
OuocuHTe3 OenKa
Hexkmnerounsle
(hOpMBI JKU3HH —
BUPYCHI

Dopmsbl
Pa3MHOXKEHHUS
OpPraHHU3MOB

Meiios

Ob6pa3zoBanue u
pa3BUTHE TIOJOBBIX
KJICTOK.
Ormo10TBOpEHHE.
JlaboparopHas
paborta Ne 4
«3yuenne
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax»

NupuBunyanbHOE
pa3BuTHE
OpraHu3MOB

I'enetnka — Hayka
0
HACJIEICTBEHHOCTHU
Y U3MEHYMBOCTH

3aKOHOMEPHOCTH
HacjJacaoBaHUA

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e¢796¢

bubnuoteka I{OK https://m.edsoo.ru/863e¢7540

bubmuoreka [JOK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e83
le

bubmuoteka I{OK https://m.edsoo.ru/863¢7f4a

bu6mmorexa IHOK https://m.edso0.ru/863e81b6

bu6mmoreka [{OK https://m.edsoo.ru/863e8436

bu6moreka IIOK https://m.eds00.ru/863e8612

bubmuoteka I{OK https://m.eds00.ru/863e¢8878
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25

26

27

28

MIPU3HAKOB.
Mounorubpumanoe
CKpECIIIUBAHUE

JurubpuaHoe
CKpCIIMBaHHE.
3aKkoH
HE3aBUCHUMOI'O
HacJIeI0BaHUs
MIPU3HAKOB

CuernineHHoe
HacJe0BaHue
MIPU3HAKOB.
JlaGoparopHas
pabora Ne 5
«3yuenue
pe3yabTaTOB
MOHOTHOPHUIHOTO U
TUTUOPUTHOTO
CKpEUIUBaHUA Y
npo30duisl Ha
FOTOBBIX
MHUKpOIIpenapaTax»
I'eneTuka momna.
Hacnenopanue
MIPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

3MeHUYNBOCTE.
Henacnencrsennas

0.5

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e89a4

but6mmoreka [IOK https://m.edsoo.ru/863e8c60

bubmuoteka I{OK https://m.edso0.ru/863e8c60

bubmuoteka [{OK https://m.edsoo.ru/863e8efe

30



29

30

31

32

33

M3MEHYHBOCTb.
JlaGopatopHas
paborta Ne 6.
N3yuenne
MOoAN(UKAITTOHHON
U3MEHYHBOCTH,
MIOCTPOEHHE
BapHaLlMOHHOTO
psanau
BAPUALIMOHHOMN
KpUBOW»
Hacnenctennas
U3MEHYHBOCTb.
JlaGopatopHas
pabora Ne 7.
«AHanu3 myTanuin
y Ipo30(HIIBI HA
TOTOBBIX
MUKpOIIpenapaTax»

I'eneTuka uenoBeka

Pe3epBHbIil ypoK.
O06006111eH1E IO
TEME
«HacnencTBeHHOCT
b ¥ N3MECHYHBOCTh
OpraHU3MOB)

Cenekuus Kak
HayKa ¥ mpoiiecc

MeTtoap!

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

bubmoreka [{OK https://m.edsoo.ru/863e8d78

bubmuoteka I{OK https://m.edsoo.ru/863e¢9214

bu6morexa IIOK https://m.edsoo.ru/863e¢9214
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JIOCTHKEHUS
CeJIeKIUHU
pacTeHui u

JKHBOTHBIX
buorexHonorus
34 Kak OTpacib
MPOU3BOACTBA
OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

bubmuoteka I{OK https://m.eds00.ru/863¢9336

32



11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE HU(PPOBLIE

Ne Hara
Tema ypoka Kontpoasnubie IIpakTuueckue o0Opa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThI padoThI pecypchl
DBOJIIOLHS U METOBI €€ N3YUEHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
Hcropust pa3BuTHs mpeacTaBleHui 00 1 bubnmorexa [JOK
SBOJIIOLIUN https://m.edsoo.ru/863e¢9570
MukposBotonus 1 Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
[MTomynsius Kak dJIeMEeHTapHAS
€/IMHUIIA BUJIA U DBOJFOIHH.
JII;6op2TopHI;;1 paborta Jﬁg 1 1 0.5 Bubnuorexa LOK
https://m.eds00.ru/863e99¢c6
«CpaBHEeHHE BUIOB 110
MOP(HOJIOTHYECKOMY KPHTEPHIOY
JIBuoKy1IMe cuibl (3JIeMEHTapHbIe 1 bubnnorexa [JOK
(haKTOpHI) SBOJIOLNH https://m.edsoo.ru/863e9da4
EctecTBenHslit 0TO0p U ero (GopMbl 1 Bubmmorexa HOK
https://m.edsoo.ru/863e9ed0
PesynbraThl 3BONIONNN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
Buz000pa3oBanue. JlabopatopHas 1 0.5 bubnuorexa [IOK
pabora Ne 2 «Ornmcanme ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHnu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
bubmuoreka [{OK
HanpasieHus v myTH MaKpOIBOJOIHH 1

https://m.edsoo.ru/863e9cle
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10

11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BOMIONINUN

Hctopust xu3Hu Ha 3eMII€ U METObI
€€ N3yYCHUS

['unoTte3sl MPOUCXOXKACHUS KU3HU Ha
3emiie

Pa3BuTHe xu3HM Ha 3eMIie 1O 3paM U
nepuoiam

OCHOBHBIE 3TaIlbl 3BOJTIOIUN
PacCTUTENHHOTO U KUBOTHOTO MUpA.
[IpaxkTuyeckas padora Ne 1

«/3yueHue UCKOMmaeMbIX OCTaTKOB
pacTeHU U KUBOTHBIX B KOJIICKLIUSIX)
CoBpeMeHHast cucTeMa OpraHuYecKoro
Mupa

DBOJTIOIHS YeTIOBeKa (aHTPOTIOTEHE3)

JIBmoxyuue cuisbl (hakTopsl)
aHTpOTIOTreHe3a

OCHOBHBIE CTaUH IBOIOINHA
yenoBeKa

YenoBeueckue pacsl U IPUPOJHBIE
aJlanTaluy 4eJ0BeKa

PezepHblil ypok. O0o011eHue 1no reme
«BO3HUKHOBEHME U pa3BUTHE KU3HU
Ha 3eMie»

DKOJIOTHS KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHYECKHE

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863ea5ab

bubmuoreka [{OK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48¢
bu6mmorexka [JOK
https://m.edsoo.ru/863eac2c

bubmuoreka [{OK
https://m.edsoo.ru/863ead44

bub6mmorexa [JOK
https://m.edsoo.ru/863eaeca2

Bbu6mmorexa [JOK
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22

23

24

25

26

27

28
29

30

31

32

(bakTopsl

AOGuoTtnieckue (HakTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH
pacTeHnH U3 Pa3HBIX MECT OOMTAHU».
JlaGoparopnas pabota Ne 4. «Bnusnue
CBETa Ha POCT M Pa3BUTHE YEPECHKOB
KoJIeyca»

buotnueckue hakropsl

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyJisiiud. [Ipaktrdeckas pabora Ne
2 «lToacY€T MIOTHOCTH MOMYJIALMI
Pa3HbIX BUJOB PAaCTCHUI»
Coo0miecTBa OpraHu3MOB —
OHOILIEHO3

DKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

OcHOBHbIE TTOKa3aTeNIN IKOCUCTEMBI.
Dkonorudeckue nupamuabl. CBoiicTBa
skocucteMm. Cykueccus

[IpupoHBIE 3KOCUCTEMBI
AHTPOIIOTEHHBIE YKOCUCTEMBI
buocdepa — rinobanpHas sKocucTeMa
3emun

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouocgepsl

YenoeuecTBo B Onochepe 3emin

0.5

0.5

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

bubmuoreka [{OK
https://m.edsoo.ru/863eb10e

bubmuoreka [{OK
https://m.edsoo0.ru/863eb348

bubmnoreka [IOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [{OK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebbSe
Bbu6mmoreka [JOK
https://m.edsoo.ru/863ebd16
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CocyuiecTBoBaHHE IPUPOABI U

33

YyeJoBeYecTBa

PesepBHbIil ypok. O0001ICHIE TEMBI
34 «Co00111eCTBa U DKOJIIOTHYECKHUE

CHUCTCMBD»

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34

2.5

bub6mmoreka [JOK
https://m.edsoo.ru/863ebale
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus, 10 kracce/ [Naceunnk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue; o
penakiueit [Taceunnka B.B., AkimonepHoe o0uiectBo «M3aarensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

buonorwust. [Toypounsie pazpadotku. 10-11 kmacce : yuebHOE Tocodue st
00111e00pa30BaTENBHBIX YUPESKACHHM | yITyOn¢HHbIN ypoBeHb / B.B. [laceunuk, I'.I.
[IBenos, T.M. Ecdumosa ; o pea. B.B. ITaceunuka. — M. : IIpocsenienue, 2017 — 267 c. —
(JIunawmst s)xu3HNM).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1 «Ennnas komwteknus [{udpossrx OOpazoBatensHbix PecypcoBy (Habop nudpoBBIX pecypcoB
kydyeOHukam nuHun B.B. [Taceunuka) (http://school-collection.edu.ru/).

2 http://bio.1september.ru/urok/ -Matepuainsl kK ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO37[aH
caiiT, OplTH onmyOnuKOBaHbI B razete "buonorus". ABTopamu caiita mpojenana 6obinas padboTa
10 CHUCTEMATU3UPOBAHUIO ra3€THBIX CTaTel C Y4ETOM IIKOJIBHON yueOHON MPOrpaMMBbI 110
npeamety "buonorus".

3 http://ebio.ru/ - DnexkTpoHHbIH yueOHUK «brosorus». CoIepKUT BCe pa3iebl OMOIOTHH:
00TaHUKY, 300JIOTHIO, AHATOMHIO U (PU3UOTIOTUIO YETTOBEKA, OCHOBBI IIUTOJIOTUU M TEHETHKH,
HBOJIIOIIMOHHYIO TEOPHIO U KOJOTHIO. MOXKeT OBbITh pEKOMEHIOBAH YUalUMCs IS
CaMOCTOSITEIIBHONU PaOOTHI.

4 http://djvu-inf.narod.ru/ - anexrpoHHas 6ubiaoTeKka

5 http://biology.ru/index.php - Caiit sBisiercst UTHTEpHET — Bepcueit yueOHOTO Kypca Ha
koMmnakT-aucke "Otkpeitas buonorus"

MarepuajibHO-TeXHHYeCKas 0a3a

1. [udposslie mabopaTopus:

1) mnanmer (T1K).

2) laTuuk TeMneparypbl )KUJKOCTH U rasa.

3) JlaT4MK OTHOCHUTEIHHOMN BIAXKHOCTH.

4) JlaTyuK OCBELIEHHOCTH.

5) Hatumk atMocdepHOro naByieHus (0apoMeTp) U TeMIEPATYPhl OKPY KArOIIECH
Cpelbl.

6) JlaTuuK ypoBHS ITyma.

7) atuuk TemMmnepaTyphl IOYBBI.

8) JlaTuuk BIaXKHOCTHU MOYBHI U BO3/IyXa.

9) Hatunk Y@ n3iydeHus U OKpYy>Karollero CBETa.

10) JlaTuuk TemMnepaTypsl OKpYyKaromiei Cpeibl.

11) JaTuuk pH.

12) Muxkpockon (mrdpoBast Jiyma).

2. Natunku mudpoBBIX Ta0OPATOPHiA 110 OMOJIOTHH, IKOJIOTUH U (PU3HUOJIOTUN
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CNHCOK HTOTOBBIX IVIAHUPYEMBIX Pe3yJIbTaTOB ¢ YKa3aHHEM 3TANOB HX
(opMHPOBaHHUS M CIIOCOOOB OIIEHKH

9Tan
(popMmupoBanus
B 10 xiacce

CnHcoK UTOTOBBIX IVIAHUPYEMBIX Pe3yJIbTATOB

Cnoco0 oneHKH

buonorus kak Hayka

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH
OMOJIOTUM B CHCTEME HAYYHOTO 3HAHMS

€CTECTBEHHBIX HayK, B
(bOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O
BKJIJIE POCCUMCKHX U 3apyOE€KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIHOHATEHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl PELICHHS JKU3HEHHBIX
3a1a4

YcTHbIM onpoc,
TECTUPOBAHUE

JKuBble cucTeMBl U

YMEHHUE PACKPBIBATh COJICPIKaHUE OMOJIOTHYECKUX
TEPMUHOB U TIOHSATHI: XKH3Hb, KIICTKA, OPTaHU3M,
MeTabonm3M (0OMEH BEIIECTB U MPEBpaIICHUe

YcTHBIN onpoc,
TECTUPOBAHUE,
TEPMHUHOJIOTUYECKU U

SHEPrUM), TOMEOCTa3 (CaMOpEryJsilus), ypOBHEBAs | JAUKTAHT
UX OpraHu3alus
OpraHu3aIys )KUBbIX CUCTEM,
CaMOBOCIIPOU3BEACHUE (PETIPOIYKIIUS),
HaCJIeICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE
YMEHHUE U3J1aratb ONOJIOTUYECKUE TEOPUHU [IpakTuueckas

XMUMHUYECKHN COCTaB
U CTPOCHHE KJIETKU

(kJ1eTOYHAsI, XPOMOCOMHasl, MyTallMOHHas,
LIEHTpaJIbHAs I0rMa MOJIEKYJISIpPHOM OnosIorun),
3akoHbI (I'. Mennens, T. Moprana, H. U.
Basuioa) u yueHus (0 1ieHTpax MHOT000Opas3us u
MPOUCXO0XKAECHUS KyJIbTYpHBIX pacteHuid H. 1.
Bagunosa), onpenensaTh rpaHUIbI UX
IIPUMEHUMOCTH K JKMBBIM CUCTEMAM,;

paboTa, yCTHBII
OIPOC, TECTHPOBAHUE

KuzHeneaTeapbHOCTE
KJIETKH

YMGHI/IG BBIACIATH CYIJ_IGCTBCHHBIG HpI/I3HaKI/I
BHPYCOB, KJIETOK IIPOKapPUOT U DYKapHUOT,
OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpFaHI/I3MOB,
0COOEHHOCTH TPOIIECCOB: 0OMEHA BEIIECTB U
MIPEBPAIICHUS SHEPTHU B KIIETKE, (POTOCUHTE3a,
TUTACTUYECKOTO U DHEPTETHUECKOro 0OMeHa,
XEMOCHHTE3a, MHT03a, Mei03a, OTUIOI0TBOPCHHUS,
pa3MHO)KCHI/I}I, I/IH,Z[I/IBPII[yaHI:HOFO paBBI/ITI/ISI
opraHusma (OHTOI'€HE3)

YcTHBIH ompoc,
TEPMUHOJIOTUYE CKUHI
JTUKTAHT,

TECTHPOBAHUE

Pasmuoxenne n
WHJBHIyaJTbHOE
pa3BUTHE
OpraHU3MOB

YMGHI/IG BBIACIATH CYHIGCTBGHHI)IG HpI/ISHaKI/I
BHPYCOB, KJIETOK IIPOKapPUOT U DYKapHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHU3MOB,
0COOEHHOCTH TPOIIECCOB: 0OMEHA BEIIECTB U

YcTHBIM onpoc,
TECTUPOBAHUE,
MIpaKTHYECKast
paborta

38




MPEeBpAIIeHNs SHEPTUH B KIIeTKe, (HOTOCHHTE3A,
TUTACTUYECKOTO ¥ SHEPTETHYECKOTO 0OMEHa,
XEMOCHHTE3a, MUT03a, MEi103a, OTJIOAOTBOPEHHS,
PAa3SMHOXKCHUA, THAWUBUAYAJIbHOT'O pa3BUTUS
opraHusma (OHTOI'€HE3)

HacnencrBeHHOCTE U

YMCHUC pCHIATE DJICMCHTAPHBIC TCHECTHYCCKUC
3aJa4Yd Ha MOHO- U [[I/IFI/I6pI/II[HOC CKpCIIuBaHHUC,

YcTHBI onpoc,

TEPMHUHOJIOTUYE CKUUI

W3MEHYUBOCTD CIEIUIEHHOE HACJIeI0BaHUE, COCTABIIATH CXEMbI JTUKTaHT,
OpraHU3MOB MOHOTHOPHIHOTO CKPEIMBAaHUS I MIPeICKa3aHusl | TECTUPOBAHHUE,
HACJIeTOBaHUsI MPU3HAKOB Y OPTaHU3MOB npakTHueckas pabora
yMEHHE PUMEHSTH MOTYUYCHHbIC 3HAHUS IS YcTHBIN ompoc,
00BsICHEHUST OMOJIOTHYECKUX TPOIIECCOB U SBJICHUI, | TECTUPOBAHHE,
JUTSL IPUHSTHUS TPAKTUYECKUX PEIICHUN B npakTHdeckas pabora
MOBCETHEBHOM KU3HHU C 1IETBI0 00CCTICUCHUS
Cenexnust
0€30MacHOCTH CBOETO 37J0POBbS U 3I0POBBS
OpraHU3MOB. .
OKPYKaIOUINX JII0IeH, COOTIOACHHSI HOPM
OCHOBBI o .
IPaMOTHOT'O NIOBEJICHUS B OKPYXKalOIIel MPUPOIHOI
OMOTEXHOJIOTUU
cpele, MOHUMaHUue HEOOXOAUMOCTH UCIIOJIb30BAHUS
JTOCTHKEHUI COBPEMEHHON OMONOTHH U
OMOTEXHOJIOTHIA JUISI PAIlHOHATBHOTO
MPUPOJOTOTB30BAHUS
dran CnHCOK UTOrOBbIX IVIAHUPYEMbIX Pe3yJbTATOB Cnoco0 oneHku
(popmupoBanus
B 11 kaacce
yMEHHE PacKpbIBaTh COJIepPKaHne OHMOIOTHUYECKUX YcTHBIHN ompoc,
TEPMHHOB U TIOHATUIN: BU]I, TOMYJISIUS, TeHOPOH], TECTUPOBAHHUE,
IBOJTIOTIHS, TBUKYIIUE CUITBI ((DaKTOPHI) SBONIOIHH, | TMPAKTUYECKas
MPUCTIOCOOJICHHOCTh OPTAaHU3MOB, YMCHHE paborta
M3JIaraTh OMOJIOTUYECKUE TEOPUH (IBOJIIOIIMOHHAS
teopus Y. JlapBuHa, CHHTETUYECKAs] TEOPUS
9BOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K. bapa, yepenoBanus
OBOIIOIIMOHHAS . .
TJIaBHBIX HaIpaBlIeHUH U myTel 3Bostonuu A. H.
ouosorus

BosankHoBeHUE U
pa3BUTHE )XKU3HU
Ha 3emiie

CesepuoBa, yuenus o ouocpepe B. U.
Bepnanckoro), onpenenstb rpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM; YMEHHE
BJIAJIETh METOJIAMH HAyYHOTO TIO3HAHUS B
O1O0JI0TMH: HaOII0ICHNE U ONMCAHUE JKUBbIX
CHCTEM, NIPOLIECCOB U SBJICHUH, OpraHu3aius u
IIpOBeICHNE OMOJIOTMUECKOr0 IKCIEPUMEHTA,
BBIJIBU)KEHUE TUTIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEX]ly UCCIIEyEMbIMU BETMUNHAMHU, OOBSICHEHUE
MOJTyYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAaHHBIX
Hay4HBIX IIOHATUHI, TEOPUHI U 3aKOHOB, YMEHUE
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JIeaTh BBIBOJIBI HA OCHOBAHHH TTOJTYYCHHBIX
pE3yNbTaTOB; YMEHHUE CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIeHHsI, 0000111as
OMOJIOTMYECKYI0 HH()OPMAIIHUIO U3 HECKOJIBKUX
HWCTOYHHUKOB, TPAMOTHO MCIIOJIb30BATh NOHATUIHBIN
anmapaT OMOJIOTHH.

BHUI000pa3oBaHue, CHOPMUPOBAHHOCTH 3HAHUIA O
MECTE€ U POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI
MHpa U HAyYHOTO MHPOBO33PEHHUSI, O BKJIAIE
POCCHICKHX U 3apyOCKHBIX YUEHBIX-OHOJIOTOB B
pasButHe OMOJIOTHH, (PYHKIIMOHAIBHOMN
TPaMOTHOCTH YeJIOBEKa JIJIsl PelICHHsI )KU3HEHHBIX
3aj]ad4;

OpranusMsl 1
OKpYy>Karomiast
cpena
CooOmecTBa u
9KOJIOTMYECKHE
CUCTEMBI

YMEHHUE PAaCKPhIBATh COJICPIKaHNE OMOIOTHYECKIX
TEPMUHOB U TIOHSTHIA: BUJI, TIOIYJISIUS, TCHODOHI,
SBOJTIOLIHS, TBUKYIIUE CUITBI ((DaKTOPBI) SBOIOIIHH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB,
BU1000pa30BaHUE, IKOJOTHUECKUE (PAKTOPHI,
IKOCHUCTEMA, IPOAYLIEHTHI, IKOJIOTUIECKUE
(bakTophl, SKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTBI, TSN MMUTAHUS, SKOJIOTHICCKas
nupamua, OnoreoreHos, bnocdepa; ymenue
u3J1araTh 3aKOHBI U 3aKOHOMEPHOCTH (yUEHUS O
o6uocdepe B. 1. Bepraackoro), onpeaensirsb
TPaHUIIBI KX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;
YMEHHUE BJIAZICTh METOIaMU HAYYHOTO MTO3HAHUS B
OuoJIoTHH: HAOIIOICHHUE U OTIMCAHUE JKUBBIX
CHUCTEM, TIPOLIECCOB U SBIICHUH, OpraHU3alus U
MPOBEJICHUE OMOJIOTUIECKOTO IKCIICPUMEHTA,
BBIJIBIDKCHUE TUITOTE3bI, BBISIBJICHHE 3aBHCHMOCTH
MEXTy UCCIIEyEMBIMH BETMUNHAMH, OOBSICHEHHE
MOJTYYCHHBIX PE3yJIbTaTOB, HCIIOJIB30BAaHHBIX
HAYYHBIX TIOHSATHH, TEOPHIA U 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHHMH MOJYYCHHBIX
PE3yNbTAaTOB; YMEHUE BBIICIATH CYIICCTBCHHBIE
NPU3HAKU CTPOCHUS OMOIOTHYECKUX OOBEKTOB:
BUJIOB, MTOMYJISAIN, TPOYIICHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIEHO30B M SKOCHUCTEM,
0COOEHHOCTH TMPOIECCOB: HACIIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpAa,
BHU1000pa30BaHMsI, MPUCIIOCOOIEHHOCTH

YcrHblii onpoc,
TECTUPOBAHUE,
MpaKTU4ecKas
pabota
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OpPraHU3MOB, JEHCTBUS SKOJOTUYECKUX (PaKTOPOB
Ha OpPTraHU3MBbl, IEPEHOCA BEUIECTB U MOTOKA
SHEPTUU B SKOCHUCTEMAX, aHTPOTOTECHHBIX
W3MEHEHHH B SKOCHCTEMaxX CBOEil MECTHOCTH,
KPYTOBOPOTA BEIIECTB M OMOT€OXUMUYECKUX
IUKJIOB B Onocdepe; yMeHne NpUMEHSTh
TIOJTYYCHHBIC 3HAHUS TSI OOBSICHEHUS
OHMOJOTrMYECKHUX MPOLECCOB U SBICHUM, IS
MPUHATHUS TPAKTUYECKUX PEIICHUINTIOBCEIHEBHOM
YKU3HU C 11eIbI0 obecrieyeHusi 0e30MacHOCTH CBOETO
3JI0pPOBbS U 37I0OPOBBS OKPYKAIOIIUX JIFOJIEH,
COOIOICHHUSI HOPM TPaMOTHOTO TIOBE/ICHUS B
OKpPY’KaIOLIEH IPUPOJHOU Cpelie, IOHUMaHUE
HE00XOIMMOCTH MCIIOB30BaHUS JOCTHKEHHIH
COBPEMEHHOM OMOJIOTUY AJIsl PallMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS; YMEHUE PELIaTh
3JIeMEHTapHbIe OMOIOTHYECKHE 3a/1a4H, COCTABIIATh
CXEMBI MIepeHOCca BELIECTB U SHEPTUU B
9KOCUCTeMaXx (LIeTH MUTaHMs); YMEHHUE BBITIOIHATH
n1abopaTopHbIe U MPAKTUIECKHE PabOThI,
coOuI01aTh MpaBuiIa MpHu padboTe ¢ y4eOHbIM U
1a00paTOpHBIM 000pyIOBaHUEM; YMEHHE
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH
UHPOPMALIUIO OHOIOTHIECKOTO CO/ICPIKAHMS,
BKJIIOYAIOLTYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACcTBa MacCOBOM
uHbOpMaIlMU, HAYYHOIOMYJISIPHBIE MaTepPHAIbI),
paccMaTpuBaTh TI00aTbHBIE IKOTOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIUIO;
YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIEC U
YCTHBIE COOOIIeHHMSI, 0000111asi ONOIOTHIECKY IO
UH(POPMALIUIO U3 HECKOIBKIX UCTOYHUKOB,
rpaMOTHO UCIOJIb30BaTh MOHITUHHBIN anmapar
Ouosoruu.

MarepuaJjbl IPOMEKYTOYHON aTTeCTAIUU

Marepuansl Beepoccutiickoii mpoBepoYHOM pabOTHI 110 OMOTIOTHH

KM ©UIIA
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