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MNOACHUTEJIBHASA 3AIINCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY JUIA
onpeneieHus IMOAXO0M0B K (OPMHpPOBAHMIO COAEpXkKaHHUA Yy4eOHOro mpeamera
«buonorus»  coctaBwiM:  KoHUenTyaidbHble — nonoxenus ~PI'OC  COO o
B3aUMOOOYCIIOBICHHOCTH IIeJIeH, CoJiepKaHUsl, pe3yJbTaTOB 00y4eHHUs U TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, IOJIOKEHHS OO0 OOMMX WEeNsIX M MPHHIHUIAX,
XapaKTepU3YIOLINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpEeIHEro 001ero oopazoBaHust B
Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crelupuKe ONoJIOruu, €€ 3HaUCHUH B
NO3HAHUU KUBOW MPUPOABI U 00ECHEUEHUH CYLIECTBOBAHUS YEIOBEUYECKOro OOLIECTBA.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OMPEICNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMEI I10
OuoJsioruu u e€ CTpyKTypa.

[Iporpamma mo Ouosioruu Aa€T MPECTaBICHHE O LENAX, 00 oOIel cTpaTeruu
oOyuyeHHs, BOCIIUTAHHUS U PAa3BUTHS OOYYarOIIMXCsS CpPeACTBAMU Y4eOHOro IMpeamMera
«buonorus», ompeznenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacripesiesieHHe 10 pas3zesaM U TeMaM, PeKOMEHAYeMYIO MOCIe0BATEIbHOCTh U3YUECHHUS
y4e0HOT0 Marepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTeIbHOIO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs.

B mporpamme mo OWOJIOTMH TakXKe YYWUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TPEAMETHBIM  pe3yiabTaraM OOy4YeHHs B
(GopMHUpPOBAaHMM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHON JAESATEIbHOCTH/y4eOHBIX
JEUCTBHM 00YJarOIINXCS IO OCBOSHUIO COJIEPIKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mnporpamme mo Ouonormm (10—11 kiaccel, 0a30BBIi ypOBEHB) pealM30BaH
IOPUHLMIT TPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Onarojaps uyeMy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh HA PAa3BUTHE 3HAHWMN, CBSI3aHHBIX C (POPMHPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IEHHOCTHBIX  OpPHUEHTAMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HH U OepeKHbIM
OTHOIIIEHUEM K OKpyKaromled mpuponHoi cpene. IloaToMy Hapsgy ¢ H3ydeHHEM
00111e0MOJIOTHYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOEHUHM JKUBBIX CHUCTEM DPAa3HOTO
paHra W CYIOIHOCTH OCHOBHBIX IPOTEKAIINX B HHUX MPOIECCOB B IMPOrpaMMe IO
OMOJIOTUHN yJIeJIEHO BHUMAaHHE HCIIOJb30BAHUIO IMOJYUYEHHBIX 3HAHUN B MOBCEIHEBHOU
KU3HU JJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCIIe: MPO(UIAKTUKN HACIICICTBECHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBaHUS
IKOJIOTUYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OKPYKAIOIICH MPUPOIHOHN Cpe/ie, aHaIn3a
BIMSIHUS XO3SMCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSHHE MPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHICHHE BHHMAaHWS K TPUKIAJTHONH HAMPaBICHHOCTU
yuebHoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00OecIeYeHus
YCIOBHM ISl PEUICHHS OJHOW W3 aKTyalbHBIX 3a]ad IIKOJHGHOTO OHMOJIOTHYECKOTO
o0Opa3oBaHus, KOTOpas mpeamnojaraeT (OpMUPOBAHUE y OOYYarOMIMUXCS CHOCOOHOCTH
aIaTITUPOBATHCS K M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHMsS 3aHUMAeT Ba)KHOE MECTO.
Omna oGecnieunBaeT GopMHpPOBaHHUE Y O0YUAIOIIMXCS PEACTaBICHUN O HAyYHO! KapTHHE



MUpa, paclIMpsieT U 000011aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX
— YpOBHEBOW OpraHu3alli U HBOJIOIHMH, CO3AAaET YCIOBHS MJIsA: TMO3HAHHUS 3aKOHOB
XKUBON mpHupoabl, (GOpMHUpPOBaHUS (PYHKIIMOHAIBHOW IPaMOTHOCTH, HAaBBIKOB 310POBOIO
u 0e30macHOro oopasa *U3HU, SKOJIOTUYECKOTO MBIIUIEHHUS, IICHHOCTHOTO OTHOILIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OUONOTHS HMMEET TakKe Ui PEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4 CPEAHEro oO0miero obOpa3oBaHMs, COIMATM3ANKN OOYyJarOUUXCS.
Nzydenne Ouosjoruu obecrneurBaeT YCJIOBHS sl (POPMHPOBAHUS MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAallMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB, JSCTETUYECKOW KYJBTYHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HaspaHHble
MOJIOXKEHUSI O TMpeHa3HauYeHUHN yueOHOoro mpenMera «buonorusy cocraBuiiu OCHOBY IS
ONpeJeNIeHus TOJIXO0J0B K OTOOpY U CTPYKTYpPUPOBAaHHUIO €ro COAepKaHus,
MPEJICTaBICHHOTO B MPOTpaMMe 10 OMOJIOTHH.

Ot6op conepxanus yueOHOoro mnpenmera «buonorusi» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C TMO3HUIMKA KyJIbTypOCOOOPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTh 3HAaHUS M YMEHUS, 3HaUMMble A1 (OPMUPOBAHUS
o0mieil KynbTyphl, ONpENENsIoNnIe aaeKBaTHOE MOBEJCHHUE YelIOBEKa B OKpYXKalolei
OPUPOJHON cpele, BOCTPEOOBAHHbIE B TOBCEJHEBHOM JKM3HM U MPAKTUYECKOU
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHWM 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHUpPOBaHUS NPEICTaBICHUN O
COBPEMEHHON €CTECTBEHHO-Hay4YHOM KAapTUHE MHUpa M LEHHOCTHBIX OpHUEHTaLUsAX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alMU OMOJIOTHYECKOTO 00pa30oBaHUsl.

CTpyKTypupOBaHHUE COJIEp)KaHUsI yueOHOro MaTepuaia B MporpaMme 1o OMoJIoruu
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTAX KHUBOM TPUPOMABI, O €€ YPOBHEBOW OpraHM3allid W HBOMIOIUU. B
COOTBETCTBUUM C OTUM B CTPYKType yueOHoro mnpenmera «buonorus» BbIIEIECHbI
CIEyIOLIME COJEpKaTelbHble JHMHUM: «buosorns kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHoIOruyeckas
cucreMa», «Cucrema W MHOroo0Opasue OpPraHHYeCKOro MUpa», «IBOJIOLUS KUBOU
IPUPOABI», « IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp n3ydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
0o0y4JaIUMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKUIHMOHAJIBHOW OpTaHU3alli KUBBIX
CHUCTEM pAa3HOI0 paHra M NPUOOpETeHHEe YMEHUU HCIONb30BaTh ITH 3HAHUSA IS
TPaMOTHBIX JEUCTBUI B OTHOIICHUU OOBEKTOB KHBOW MPUPOIBI M PEIICHUS PA3TUIHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkenue 1enu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcs peleHuEM CIIETYIONINX 3a/1ay:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMBI 3HAaHUI O OMOIOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiaX, CIyXKalluX OCHOBOM s
(dbopMHUpOBaHHS TPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpPA, O METOAax
HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uMu U OCOOEHHOCTAX KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpraHU3alliM, BBIAAIONIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCJIEIOBAaHUAX B
OMOJIOTHH,

¢opMupoBaHue y OOydyarolMXCsl MO3HABATEIbHBIX, HWHTEIUIEKTYAIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU
HAy4YHBIX B3IJISI0B, UAEH M MOAXOJOB K HM3YUYEHHUIO KUBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTypsbl, (PYHKIHOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATHh SBJICHUS OKPYXKAIOIIETO MHpa >KUBOU
IPHUPO/IBI HA OCHOBAaHUY 3HAHUU U OIBITA, TOTYYEHHBIX IPU U3YUEHUHN OUOJIOTHH;

dbopmupoBanue y oOOydarolmuxcsi YMEHUHW  WUIIOCTPUPOBATH  3HAYCHUE
OMOJOrMYECKMX 3HAaHWUW B TMPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOKHOCTH IIO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOTIOICHUSI STUYECKIX HOPM
IIpU NPOBEJAECHUN OMOJIOTUYECKUX HCCIIEJOBaHUII;

OCO3HAHHME IICHHOCTH OWOJOTMYECKMX 3HAHWW JJIs TIOBBIINICHUS  YPOBHS
HKOJIOTMUECKON KYNbTYpPHI, 4711 (QOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHWM W YMEHUW B TOBCEJHEBHOM XU3HU IS
OLICHKM TOCJEACTBUIA CBOEH JAESITENbHOCTH 10 OTHOILEHHIO K OKpY’Kalolleh cpene,
cOOCTBEHHOMY  3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep MPOPHUIAKTUKU
3a00JIeBaHMI.

B cucteme cpennero obumiero obpazoBanusi «buonorus», uzydaemas Ha 6a30BOM
YpOBHE, SBISETCS 0O0s3aTENbHBIM y4yE€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaIMeTHOM o0actu «EcTecTBeHHO-HAyYHBIE IPEAMETHD).

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHEr0 OO0IIero oOpa3oBaHMS
otBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMu, (Quiocodueil, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeToapl MO3HaHUS KUBOM MNPUPOAbl (HAOIIOJEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, KacCu(puKanus, MOICITUPOBaHKE, CTATUCTHYECKAss 00pabOoTKa TAHHBIX ).

JdeMoHcTpauum:

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

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON IPUPOJIBI».

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

[TpakTueckas padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUYEHUU
OMOIOTHYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauydue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMocucTeM MU HUX pa3HOOOpaszwe. YPOBHH OpTraHHU3aIMU OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBbINM, OPraHU3MEHHBIA, MOMYJISIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaunm:

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OpTraHU3AINU KUBOU
IPUPOABD».

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecknii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB  KJIETKH. XHUMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpO3JieMeHThl. Bojia 1 MuHepanbHbIE BELIECTBA.

@OyHKIMU BOJIbI U MUHEPAIIbHBIX BELIECTB B KieTKe. [loanepxanue 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHMMblE AMMHOKHCIOTBHL. AMMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

®depMeHTh — Ouosiormueckue katanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOctpaTtHas cneuu@uuHocts. Kopepmentsl. Butamunbl. Otianuus pepMeHTOB
OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBonpl: MOHOcCaxapuabl (TIOKO3a, pub03a U J1€30KCUpuO03a), AnucCaxapHbl
(caxaposa, 1aKTO3a) ¥ MoJucaxapuabl (KpaxMall, TIMKOTEH, 1eJITI0J103a). bruomornueckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurauuepuasl, hbochonunuabl, crepouasl. I uapodunbHO-TUIPOPOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu nunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U
JIMIHAIOB KaK UICTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buasr PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[urtomorust — Hayka o kierke. Knerounast reopust — npumep B3aUMOACHCTBUS HIIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUYEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, moJekynbl JIHK kak renernueckwii ammapar, cucreMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OcOOEHHOCTH CTPOEHUS
nmpokapuoTHueckoil kietku. Kimerounas crenka Oaktepuil. CTpoeHHE SYKapUOTHUIECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAJIHUKC, HUX
byakuun. Ilnasmarudeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtommasma u e
opranouasl. OmgHomeMOpanHbsie opranouasl kierku: OIIC, ammapar [Nonbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMAbl  KJIETKH: MUTOXOHJIPUHU,  IUIACTHBL.
[IpoucxoxaeHue MUTOXOHAPUM U iacTull. Buasl miactua. HememOpaHHbIE OpraHOU b
KJIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTpP, HEHTPHUOIH, PECHUYKH, XTyTUKU. DyHKIUU
OPraHoOMJIOB KIIETKU. BrirroueHus.

Anpo — perynaropHbld 1eHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapHoIia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaunm:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IIBann, M. Illneiinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Jwnarpammel: «PacnpeneineHue XMMHYECKUX 3JJIEMEHTOB B HEKHUBOW IMPUPOJIELY,
«Pacnpenenenne XuMHYECKUX SJIEMEHTOB B JKUBOW MPUPOIE».

Tabnmuuet u  cxembl: «llepumomuueckas TabmuIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenka», «CTpoeHHEe MOJEKYNbl OeiKay,
«Ctpoenue pepmenrtar, «Hykinennossie kucinotel. JIHK», «Ctpoenne monexyiast ATy,
«CTpoeHME 3YKapUOTHYECKOW KIETKW», «CTpoeHne XKUBOTHON KieTkn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTHYECKON KIeTKn», «CTpoeHue sapa
KJIETKW», « YTIE€BOABD, «JIMIMIBD.

O6opynoBaHue: CBETOBOM  MHMKpOCKOI, 00OpyJoBaHHe JJsi  IPOBEIEHUS
HAOIIOICHNH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEIIBHBIX, JKUBOTHBIX
1 OaKkTepuaIbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabora Ne 1. «M3ydeHne KaTaJIuTUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuya3bl WK KaTajaasbl)».

JlaGopartopnas padota Ne 2. «M3yueHue cTpoeHUs: KJIETOK PacTECHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u UX OMUCAHUE.



Tema 4. ) KusHeaeaTe IbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM MeTa0oMu3M. ACCUMWIAIUSA (TUTACTHYECKUM OOMEH) W
TUCCUMWIIALIMS  (SHEpPreTUYeCKuid oOMEeH) — JBE CTOPOHBI E€IUHOTO Mpolecca
MeTtabonu3Ma. Poib 3aKOHOB COXpaHEHMsI BEUIECTB W DSHEPIUM B TMOHUMAHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpo(HBINM U retepoTpodHsblil. Pons depmenToB B
0oOMeHe BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunre3a. Peakuun ¢GorocuHTE3a.
DddexTuBHOCT PoTOCcUHTE3a. 3HAUeHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. Biusaue
yCIIOBUM cpelbl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIMIEHHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHII.

XeMocuHTe3. XeMOCHUHTE3UpYIole 0akTepruu. 3HaYeHUE XeMOCHUHTEe3a TSl KU3HU
Ha 3emuie.

DHepreTuueckuii 0oOMEH B KJETKe. PaciuernsieHue BeHIeCTB, BBIJACICHUE U
AKKyMYyJIUPOBAHUE SHEPrUU B KIETKE. JTalbl dHEpPreTudeckoro oOMeHa. [nmkonus.
bpoxenue wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTuueckod wuHopManuu B KieTke. [‘eHeTHMueckwii KOA W €ro CBOWCTBA.
Tpanckpurnuusa — matpuunblii cunte3 PHK. Tpaucasius — OuocunTe3 Oenka. DTarmbl
TpaHcasauuu. KoaupoBanne aMuHoKucioT. Posib pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl xu3Hu — BUpYChl. Mctopusi oTkpeitust BupycoB (. .
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bosesHn pacreHui, JKUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
umMMmyHo epunuta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpUILIKA,
peBeprasa u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckui, K. A. Tumupsses.

Tabmumpelt u cxembl: «Tunel mnutanus», «Mertabonusm», «MUTOXOHIPUSY,
«OHepreTudeckuii  oOMeH», «Ximopormact», «®DorocunTe3y, «Crtpoenme JIHK»,
«CTtpoenne u (yHKUMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYecKuil Kom»,
«Bupyco», «bakrepuoparn», «Ctpoenne u xu3HeHHbIH 1wkn Bupyca CIIM/a,
Oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: Moaenu-anminkauun «Yasoenue JHK wu  tpanckpunius»,
«buocunres 6enka», «CTpoeHHe KICTKN», Moienb cTpykTypbl JTHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslil 1iuKi, Wian >KM3HEHHBIN UK kieTku. MaTepdasa u murtos. [Ipomeccsr,
nporekaromue B uHTepdasze. Pernmkanmss — peakmus marpuyHoro cuHrte3a JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTuil. JIUMIONAHBIA U TarIONIHBIN
XpPOMOCOMHBIE HaOopbl. Xpomatuiabl. [luToNOrMYecKre OCHOBBI PA3MHOXEHUS W
WHJMBU1yaIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne knetkn — muto3. Craaum mutosa. IIpoieccel, mpoucxoasinne Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOIOrMYeCKHil CMBICTT MUTO3A.



[Tporpammupyemasi TuOeb KIETKH — allONTO3.

®opmbl pa3MHOXKEHHsSI OpPraHuM3MOB: Oecrojioe W TMosioBoe. Buasl Gecrnosioro
pa3MHOXXEHHMSI:  JIEJICHHE  HaJBOE, I[IOYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHU3MOB, €70 3HAYEHHE JIJISl CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIoIOro.

Metioz. Craaun wmeiosza. [lporecchl, mpoucxonsdiiue Ha CTaaAusIX Meio3a.
[loBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buonorndyeckuili CMbICI U 3HAUEHUE
Meno3a.

['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbie
JKeJe3bl: CEMEHHUKH M SIMYHUKU. OOpa3oBaHUE U Pa3BUTUE IOJIOBBIX KIETOK — I'aMeT
(cmepmaTo30u, SUIIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHS
AMIEKIETOK U criepmMaTo3onioB. OmnonorBopenue. [laprenorenes.

WHauBHayanbHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIbHOE  pa3BHUTHE
(oMOpuorene3). Jrtanbl AMOPUOHAIBHOTO PA3BUTHSL Yy TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
MOCTAIMOPUOHATILHOTO Pa3BUTHUA: MPIMOE, HepsAMoe (JTuYMHOYHOE). BinsiHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJu Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuuet u  cxeMbl: «®DOpMBI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIJIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE PACTEHHID»,
«/lenenne kietrku Oaktepuit», «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsii nukny, «Pemmukanus JTHK», «Mutosy, «Meiosy», «IIpamoe u Henpsimoe
pazBuTue», «l'ameToreHes y MIEKONUTAIONIUX M 4YenoBeka», «OCHOBHBIE CTaIuu
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaThl «CnepMaTo3ousl
MJIEKOMHUTAIOIIETO», «SlinekneTka wiekonuratomero», «Kapruokunes B KieTkax
KOpeIlIKka JiyKa», MarHuTHas MoOJieNib-anruiukanus «J/lenenue knetkw», moxaens JIHK,
MoJieTb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabota Ne 3. «HaGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopnast pa6ora Ne 4. «M3ydyeHne CTPOCHHUS TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciieacTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTHKU. VIcTopus pa3BuUTHUs TeHETHKU. Ponb muTosoruu u
HAMOpPHOJIOTHH B CTAHOBIICHUW TE€HETHKU. BKIag poccHiCKUX M 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKH. METOJbl TEHETHKU (THOPUIONIOTHYCCKUM, ITMTOTCHETUYECKHH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TE€HETHYECKUE TOHATUSA. | eHeTuyeckas
CUMBOJIMKA, HCTIONIb3yeMasi B CXeMaxX CKpeIUBaHMi.



3aKOHOMEPHOCTH HACJIEIOBaHMsI IPU3HAKOB, YCTaHOBJIEHHble . MeHnnenem.
MounorubpuaHoe ckpemmBaHue. 3aKOH €IUHO-00pa3usi TMOPUIOB MEPBOrO MOKOJIEHUS.
[TpaBuiio JoMHHHMpPOBaHUA. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. ['MIoTE3a YMCTOTHI raMerT.
[TonHOE ¥ HEMOJIHOE TOMUHHPOBAHHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[{uToreHeTUUECKUE  OCHOBBI  JAWTMOPUIIHOTO  CKpEHIMBaHUS.  AHaIU3UpYIOIIEe
cKpemuBaHue. lcnosb30BaHWE aHAMM3UPYIOIIETO CKPELIIMBAHMS UL  OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJeA0BaHUIO reHoB. Hapylenue clienieHus reHoB B Pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHsI HACJIEICTBEHHOCTH. | '€ HeTHUECKUE KapThI.

'enetnka mnona. XpOMOCOMHOE OMNpeneNeHue IMona. AYTOCOMbI M THOJOBBIE
XpOMOCOMBI. ['oMOraMeTHsle U reTeporaMeTHble opranu3Msl. HacnenoBanue npusHakos,
CLEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHASI U HACIEACTBEHHAs. Pob
cpenbl B HEHACIEACTBEHHOM WM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHBI psAx W BapuannoHHas Kpusas. Hopma peakiuun
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBOWCTBa
MOIU(PUKATUNOHHON U3MEHUNUBOCTH.

HacnencrtBeHHass, WM TeHOTUIIMYECKas, W3MEHYMBOCTh. KoMOumHaTHUBHAs
M3MEHYUBOCTh. Mel03 M MOJ0BOW MpOLEcC — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kilaccuukaiuss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacrtorTa W OpUUMHBI MyTauuid. MytarenHsle (axkTopel. 3aKoH
TOMOJIOTMYECKUX PSIAOB B HaclieACTBEHHON n3MeHunBocty H. 1. BaBumnoga.

BresnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/bI T€HETUKH YEJIOBEKA!
reHEeaJIOTHYeCKil, OJIM3HEIOBbIN, IUTOTCHETUYECKUM, OMOXUMUUECKUN, MOJCKYISPHO-
TCHETUYCCKUM. CoBpeMeHHOe OIIPELICIICHUE TEHOTHIIA: IIOJIHOTEHOMHOE
CEKBECHUPOBAHNE, TICHOTUIIMPOBAaHHWE, B TOM uucie ¢ nomouipto [II[P-ananusa.
HacnencrBennsie 3a001€BaHus YEI0BEKA: T€HHBIE 00JIE3HU, 00JIE3HU C HACIIEACTBEHHOMN
IPEeIpacio0KEHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComaThuecKkue M TI'eHepaTHBHbIE
mytarui. CTBOJIOBBIE KJIETKH. [IpuHIMMIBI 370poBOro oOpasa KU3HHU, IHMATHOCTHUKH,
npoQUIaKTUKK M JICUEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAaHME. 3HAUEHUE MEIMLMHCKONW T'€HETUKH B MPEJOTBPALLEHUU U JICUEHUU
TeHETUYECKHX 3a00JIeBaHMI YeTOBEKa.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckui, H. 1. BaBuios.

Tabauubr 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHWE W €ro IUTOreHETHYeCKas
OCHOBa», «3aKOH PacUICIUICHUS W €ro LUTOI€HETUYECKAas OCHOBa», «3aKOH YHUCTOTHI
ramet», «JurnbpuaHoe ckpemuBaHue», «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO
CKpemuBanusy, «Menosy, «B3auMoiencTBrue auieibHbIX T€HOBY, «[ eHeTnueckne KapThl
pacTeHMil, JKMBOTHBIX U  4eJoBeka», «l'eHeTmka moya», «3aKOHOMEPHOCTHU



HacJEeAO0BaHUs, CLETUICHHOTO ¢ MOJoM», «KapuoTUIbl 4eioBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukannonHas U3MEHYUMBOCTHY», «HacnemoBanue pesyc-
¢dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs: U3MEHUMUBOCTBY.

O6GopynoBanue:  MoJenHU-ammIuKauuu  «MOHOTHOpUIHOE  CKpEIIMBaHHUEY,
«Henonnoe nomuHupoBanue», «lurnOpuanoe ckpemuBanuey, «llepekpéct xpomocom»,
MUKpPOCKON U MHUKpompemnapaT «Jlpo3zoduna» (Hopma, myTanuud (OpMbI KPBUIbEB U
OKpacku Tena), repdbapuii «I'opox moceBHOW».

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI:

JlaGopatopnast pabota Ne 5. «U3yuenue pe3yibTaTOB MOHOTHOPHAHOIO U
JUTHOPHUIHOTO CKPEIIMBAHUS y IPO30(UIIBI Ha TOTOBBIX MUKpOTMpErapaTaxy.

JlaGoparopnast pabora Ne 6. «M3yueHue MoOAMPUKAITMOHHON H3MEHYUBOCTH,
MIOCTPOEHUE BApUAILIMOHHOTO PsIia U BAPUALIMOHHOU KPUBOI.

JlaGopatopnast pabora Ne 7. «AHanu3 MyTauuii y Apo30puiIbl HAa TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaxktuueckas pabota Ne 2. «CocTaBieHre U aHAIU3 POJIOCTOBHBIX YEJIOBEKaAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOKACHUE CEJIEKIIUN U JOMECTUKALUA. Y YEHNE
H. WM. BaBuiioBa o 1eHTpax NMPOUCXOXKIEHUS M MHOT000pasusi KyJbTypHBIX PACTCHUU.
LleHTpbl IPOUCXOKACHUS TOMAIIHUX )KMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOJbl CelIeKIMU. MaccoBbIii M HHAMBHUIYaJIbHBIH OTOOPHI B
CEJIEKIMM pacTeHHM M JKUBOTHBIX. OIueHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — nHOpuaAuHT. Yucras nuHusa. CkpenBanue 4YUCTHIX JuHMMA. ['eTeposuc,
win rubpunHas cuna. HepoactBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
rubpuauzamus U e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE IOJIUILIIOUIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacip Npou3BoACTBa. 'eHHas MH)KeHepus. DTalnbl CO31aHus
pexomOunantHo JIHK wu Tpancrennbix opranusmoB. KiierouHas uHXeHepuUs.
Knerounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHMW3MOB. ODKOJOTUYECKHE U
stnyeckue npodnemsl. 'MO — reHeTnuecKu MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabnuupe! u cxembl: kapta «LleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenuit», «llopoasl JOMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTEHUII»,
«Otnanéunas rubpuauzanusy», «Padoter akanemuka M. @. iBanoBay, «llomurmionausy,
«OO0bekThl  OuoTexHonorum»,  «KietouHele  KyJabTypel UM KJIOHUPOBAaHUEY,
«KoHcTpyHpoBaHue U IEPEHOC '€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIONOB JUKHX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHul, repoapuii «CenbcKkoX031CTBEHHbIE PACTEHUSD.

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

Okckypeusa «OCHOBHBIE METOJbI U JOCTUKEHUS CEJIEKLUNUN PACTEHUM M KHBOTHBIX
(Ha CeJEeKUMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMUCIBITATENIbHBIA Yy4acTOK, B
TEIUIMYHOE XO0341CTBO, JIA0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUs U
e€ MecTto B Ouosiornu. BiusHuE SBONIOIMOHHONM TEOpPUM HAa pPa3BUTHE OUOJIIOTMH U
JIpYTUX HayK.

CBunerensctBa  3Bomtonuu.  IlazeoHrtosnornueckue: MOCJIEIOBATENILHOCTh
MOSIBJICHUS] BHJOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPeXOaHble  (DOPMBL.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Gpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTUYECKUE: CXOJICTBA U  pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomononHas teopust Y. lapsuna. [Ipeanocsuiku BOZHHKHOBEHHUS JaApPBUHU3MA.
JIBuKyiue Cuibl 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOUHOE DPAa3MHOKEHHE IPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPeIeIEHHAs] U3BMEHYUBOCTh, O0pbh0a 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3BooIuu (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [lomynsuus kak eIruHNLA BUA U SBOJIIOLUU.

JBmwxymiue cuibl ((hakTopbl) IBOJIOIUMU BUIOB B IpUpoe. MyTallMOHHBIN MPOIIECC
¥ KOMOMHATUBHAs U3MEHYUBOCTh. [lomymsinoHHbIe BOJHBI U Jpeid renos. M3onsnus u
MUTpaLy.

EctectBennslii  oTOOp — HampaBmsitonmuii  ¢akrop  aBomonun.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[TpucrocobneHHOCT,  OpPraHU3MOB  KakK  pe3yinpTaT 3Boiouud. [Ipumepsr
npucrnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UAHO-aAANTALINH.

Bun u Bunoo6pazoBanne. Kpurepuu Buna. OcHoBHBIE (HOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4ecKoe.

MakposBomtonusi.  DopMbel  3BOIIOLMHM:  (uieTHyeckas,  IUBEPreHTHas,
KOHBEpTeHTHas1, napasenbHas. HeoOpaTuMocTh 3BOMIOIUY.

[TpoucxoxkaeHue OT HeCHeUaJIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AfanTuBHAs paaralysl.

JdeMoHcTpauum:

[Toprpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabnuupel u cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emiie», «3apojiblliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHObI 3a CYIIECTBOBAHHE,
«EctectBennblii oT60p», «MHOroo0Opa3ue copToB pacTeHui», «MHoOroodpasme mopon
KUBOTHBIXY», «[lomynsimuuy, «MyTanuoHHasT U3MEHYHUBOCTH», «ApPOMOPGhO3bI»,
«Ummoananranuny, «O0mas nerenepaiusy, «JIBmwkymme cuibl 3Bomonmm», «Kapra-



cxema wMmapmpyra mnyrtemectsus Y. [lapBunay, «boprba 3a cymiecTBoBaHHE»,
«IIpucnoco0iaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«OKO0JIOTHUECKOE BUI000Pa30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPACKH, HaOOp
IUIOJIOB M CeMsH, Koyuiekuus «lIpumepsl 3alIMTHBIX NPUCIIOCOOTIEHUI y >KMBOTHBIXY,
Monenb «OCHOBHBIE HamNpaBlIEHUs HSBOJIOUMK», OOBEMHaAs Mojenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX».

buoreorpaduueckast kapta mupa, KosuieKius «PopMbl COXPAaHHOCTH MCKOMAEMBbIX
KUBOTHBIX M pacTeHMi», mojenb anmuukauus «llepekpéct Xxpomocom», BIaXKHbIE
npenapatel  «Pa3BuTue  Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«/Ipo3zodunay» (Hopma, MyTanu (pOpMbI KPbUIBEB U OKPACKHU TEINA).

JlaGopaTopHble M MpaKTHYeCKHe PpadoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TIpeACTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: a0MoreHe3 W MaHchepMus. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBHOE
NOJTBEPKICHNE XUMUYECKOU 3Boonnu. HauanbHble 3Tanbl OMOIOrMYeCcKON SBOTIOLUY.
['umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
npoToKIeTKH. [lepBble KIeTKU U uX 3BotoLus. POpMUPOBAHHE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pasurtne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
nporepo3oiickas 3pel. [lameosolickas 3pa U e€ mepruoabl: KeMOPUHUCKU, OPIOBUKCKHU,
CUJIypUNCKUH, 1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKast 3pa U €€ Nepruopl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas spa u €€ nmepro/ipl: MajeoreHOBbI, HEOT€HOBBIM, aHTPONOTCHOBBIN.

XapakTepuCcTHKa KJIMMaTa MW TIeoJIOTMYECKMX mpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTENIBHOTO U )KMBOTHOTO MHUpPa. ApoMOp(oO3bl y pacTEeHUN M KUBOTHBIX.
[TosiBeHue, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHHe HIBorouuu. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIIBI OPTaHU3MOB.

OBojroLus 4enoBeKa. AHTpPOMNOJOrus Kak Hayka. Pas3BuThe mnpeactaBieHH o
IIPOUCXOXKACHUU YesoBeKa. MeToabl U3ydeHHusl aHTpororeHe3a. CxoacTBa M pa3iandus
4eJI0BEKa U KUBOTHBIX. CUCTEMATHUYECKOE TI0JI0)KEHHUE YEIIOBEKA.

JBuxymme cuibl (pakTtopbl) aHTpororene3a. HacnencTtBeHHas M3MEHYMBOCTH U
ecTecTBEHHBI 0TOOp. OOlEecTBeHHBIN 00pa3 KU3HH, W3TOTOBIEHHUE OpPYAHUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
yMenbid, YenoBek npsaMoxonsiui, YenoBek HeaHAEpTalbCKuK, YeIOBEK pa3yMHBIN.



Haxoaku McKOmaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, OOJIACTh PACIPOCTPAaHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYAUSL.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNEOH]HAs (€Bpa3uiickasi),
HEerpo-aBcTpajouHasi (PKBaTOpUaabHasi), MOHIOJOMIHAA (a3MaTCKO-aMEpUKaHCKas).
YepThl NpPUCHIOCOONIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPaC K  YCIOBUSAM
cymectBoBaHud. EnuHcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpauum:

[TopTpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Muiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3numknoBenume CoJIHEUHOW cHCTeMBI», «Pa3Butne
OpraHUYEeCKOro MUpay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuoruueckas kierka», «CoBpeMeHHass CUCTEMA OpPraHMYECKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa IMAJCOHTOJOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«peBueitmne mroau», «JpeBHue mroam», «llepBble  COBpEMEHHBIE IO,
«YenoBeueckre pachbh».

O6opynoBanue: Mmyisku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTPAIIONMUTEKA,
NUTEKAaHTPOIla, HEaHJepTaliblla, KPOMAaHbOHLA), CIENKUA WJIA U300paKe€HUS KaMEHHBIX
opyauii  TEpBOOBITHOIO  4YeloBeKa  (KaMHHU-YOIIEphl,  pyoOwuna, ckpebna),
reOXpOHOJIOTHYECKass Tabnuua, KoJuleKuus «POopMbl COXPAaHHOCTH HCKONAEMBIX
YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpakTHYeCKHe PadoThI:

[Tpaktudeckass pabora Ne 1. «/3yueHue HCKOMAEMBIX OCTATKOB pACTCHHH U
KUBOTHBIX B KOJIJIEKLIHASIX).

DKCKypcusi « DBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIueCcKuil my3en).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

DKOJIOTHSl KaK HayKa. 3aJayd U pasfenbl dKOJIoruu. MeToabl SKOJOTHYECKHX
UCCJIEIOBAaHUI. DKOJIOTrMY€CKOE€ MUPOBO33PEHUE COBPEMEHHOTI'O YETIOBEKA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, IOYBEHHAas,
BHYTPHUOPTraHU3MEHHAs.

Okonoruueckue  ¢akropsl.  Knaccudukamuss — skoioruyeckux  (hakTopos:
abnotuyeckue, OMOTHYECKUE U aHTPOIOTeHHbIE. J[efiCTBHE IKOIOTHYECKUX (DaKTOPOB Ha
OpraHU3MBlI.

AbGunornueckue (QakTOpbl: CBET, TeMIeparypa, BIAKHOCTb. DOTOMEPUOTU3M.
[TpucnocobneHust OpraHu3MoB K JNEHCTBUIO aOMOTHYECKUX (akTopoB. buomormueckue
PUTMBI.

buotnueckue Qaxtopel. Buabsl OMOTHUECKHX B3aUMOJCHCTBHIA: KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOM03 u ero d¢opmel. [lapasutusm, Koomepauus, MyTyaJu3M,
KOMMEHCaJIN3M  (KBapTHUPAHCTBO, HAxXJICOHHMYECTBO). AMEHCAIM3M, HEUTpau3M.
3HaueHue OMOTHYECKUX B3aMMOJCHCTBUN Ui CYIIECTBOBAHMS OpPraHU3MOB B
HOPUPOJTHBIX COOOIIECTBAX.



DKOJIOTUYECKUE XAPAKTEPUCTUKU NOMysi. OCHOBHBIE MOKA3aTeNId MOMYJISIUU:
YHCIIEHHOCTb, MJIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHamuka
YUCICHHOCTH MOMYJISIUH U €€ PeryIIsIus.

JleMoHCcTpaUHu:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.

Tabnmuupet u cxembl: kapra «lIpupomubie 30HBI 3emin», «Cpeasl OOUTaHUS
opranu3moBy»,  «®Dotonepuonuzmy»,  «llomymsamum»,  «3aKOHOMEPHOCTH  pocTa
YUCIEHHOCTH MONYysAuuu uHDy30pun-Tydenskny», «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGopatopnas pab6ota Ne 3. «Mopdomoruueckue OCOOEHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora No 4. «BnusiHue cBeTa Ha pPOCT U PaA3BUTHE YEPEHKOB

KoJIeycay.
[Tpaktuueckass pabora Ne 2. «[loacuér MIOTHOCTH MOMYJALMA Pa3HBIX BHUJIOB
pacTeHUN».
Tema 4. CoolurecTBa ¥ IK0JOTHYECKHE CHCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHIOBa,

MpOCTpPaHCTBEHHAs, Tpouueckas (muieBas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

DKoJIoTHYEeCKHue CUCTeMBbl  (9kocucTembl). [lomsitue 00 dKocuctemMe W
ouoreorieno3e.  DyHKIMOHANBHBIE  KOMIIOHEHTBHI ~ JKOCHUCTEMBI:  MPOJYIIECHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BemIecTB W MOTOK SHEPTHU B DKOCHUCTEME.
Tpoduueckue (mumieBsie) ypoBHHU 3kocucteMbl. [lumeBsie menu u cetu. OCHOBHBIC
MoKa3zaTelan JKOCUCTeMbl: Ouomacca, MNPOAYKIMS. OKOJIOTMYECKHE UPAMMJIbIL:
OPOAYKIMH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA 9KOCHUCTEM: YCTOWYMBOCTD,
camoperyJisiuus, pazsutue. Cykueccusl.

[IpupoHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTeHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO603KOCUCTEMBI.
buonorudeckoe n X03s1iICTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (QakTtop ycToiumBocTHM dKOocucteM. CoxpaHeHue
OMOoJIOTMUECKOTo pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnanckoro o Owuocdepe. I'panunpl, coctaB U CTpyKTypa
ounocdepsl. XKupoe BemiecTBo u ero ¢pyHkuun. OcodeHHocTH 6rocdephl Kak TI00anbHOMI
IKOCHUCTEMBI. J[nHAaMUUecKoe paBHOBECHE U 0OpaTHas CBsI3b B buocdepe.

KpyroBopoTsl BemecTB W OHMOT€OXMMHYECKHE IUKIBI AJIEMEHTOB (Yriiepoja,
azora). 3oHanbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Onochepe 3emum. AHTpPOTOTeHHBbIE HM3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocymecTBOBaHUE TIPHUPOIBI U denoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3us Kak
OCHOBa ycToiunBocTtu Ouocdepsl. OCHOBAa pallMOHAIBHOTO YIPABJICHUS MPUPOJAHBIMU
pecypcamu M BX UCHoNib30BaHue. JloCTHKEHNUST OMOJIOTHHU B OXpaHa MPUPOJIbIL.

JleMoHCTpaUHuU:

[Toprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuupr u cxembl: «[lumesBbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponusie coobiecTBay, «Llenu nmutanusy, « Jkojgorudeckas nupamuaay, «buochepa
U 4eJIOBEK», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO Jieca», « DKOCUCTEMa XBOMHOTO JIEcay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IECHCTBUS Ha
IpuUpoay», «BakHeWIe UCTOYHNKY 3arpsi3HEHUS BO3/1yXa M T'PYHTOBBIX BOI», «IlouBa
— BaxHeHWmas coctaBismomas ouocheprr», «DakTopel  Aerpajaldd  MOYBY,
«[TapHukoBbIi 3ppekT», «DaKTOpbl PaAMOAKTUBHOTO 3arps3HeHMs onochepsn», «O0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ounocdeps», «Kpyrooport yriepoaa B 6uocdepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojenb-anmminKkanus «Tunuyasle  OWMOIEHO3BI», TepOapuid
«PactutenbHbie cooOiiecTBay, KoyUiekiuu «buonenosy», «Bpeautenu BaxHEHIINX
CEJIbCKOXO3SMCTBEHHBIX KYIBTYp», repOapuu M KOJUIEKIIMM PACTeHU W >KUBOTHBIX,
IIPUHAUICKAINAE K Pa3sHbIM DKOJIOTMYECKUM TIpyIIiaM OAHOro Bunaa, Kpachas kHura
Poccutickoit denepanum, n300pakeHUs OXpaHAEMbIX BUJIOB PACTCHUH M )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMEBI 110 BMOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUN A

Cormacao ®I'OC COO, ycraHaBiIMBarOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOydJalIUMHCS  NOpOrpaMM  CpeAaHero  oOmero  oOpa3oBaHMS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pe€3ylbTaTOB OCBOEHUsA npenmera «buonorus»
BBIJICJICHBl CJEAYIOLIME COCTABIIAIOLIME: OCO3HAHHE OOYYarOIUMUCS POCCHUMCKOMN
IpaKIaHCKOM HMJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTU U
CaMOoOIpeIeNICHUIO, HAIUYUEe MOTHBALMM K OOy4YeHHIO OMOJIOTHH, LeJEeHANpaBIeHHOEe
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJULUI pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
00y4JarImuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIMUMU CHCTEME OHOJOrMYECKOro o00pa3oBaHMs, HaJIWYHE
HKOJIOTMYECKOI0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHbIE
IUTaHBI.

JImuHOCTHBIE pe3ynbTaTbl OCBOEHHMsS Impenmera «buonorus» pocturarorcss B
eIMHCTBE Y4eOHOU U BOCIIUTATEIBHOM AEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJBTYPHBIMH, HCTOPHUYECKMMH M JTYXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMHM, TPUHATBIMH B OOINECTBE IMpaBHWJIaMH W HOPMaMu [OBEIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3ULUHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPaBOMOPAJIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)KE€HUs1, OEpeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 W TPaJuLHsIM MHOTIOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepauuu, NPUPOJIE U OKPYKAKOLIEH Cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS yuyeOHoro mnpenmera «buomorus» TOMKHBI
OTpakaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYyYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEW  MO3UIIMEH  JIMYHOCTH, CHCTEMON  IIEHHOCTHBIX
OpHUEHTALNH, MO3UTUBHBIX BHYTPEHHUX yO€XKIEHUH, COOTBETCTBYIOIUX TPATUIIMOHHBIM
LHEHHOCTSM POCCHUHCKOro OOLIECTBa, pacIIMpEHUE >KU3HEHHOIO OMbITa M OMbITa
NEATENBHOCTH B NPOLECCE peajau3allid OCHOBHBIX HAIlpaBJIEHHWI BOCIUTATEIbHON
JESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOM MO3ULMK OOydalolerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'O WIEHA POCCUICKOTrO 00ILECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB M OO0SI3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPABOIIOPSI/IKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW [EATEIbHOCTH MPU CO3JAHUU Y4eOHBIX
MPOEKTOB, peUIeHNH Y4eOHBIX M MO3HABATENbHBIX 3a]a4, BHIMOJIHEHUN OMOJIIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJCH C pa3sHbIMU YOEXKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIIMAIbHBIM MOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MIO3HABATENBHBIX U HCCIEA0BATENIbCKUX 3a]1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
ONIMOHEHTOB MPU 00CYKJICHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJOHTEPCKOU AESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(OpMHUPOBAHHOCTh POCCUUCKON T'PaKJAHCKOM HWICHTUYHOCTH, MNATPUOTU3MA,
YBaXXEHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepes] PoauHOI, ropaocTu 3a
CBOM Kpail, cBOo PoaumHy, CBOW A3BIK W KyJIbTYpPy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0O M MaMITHUKAM MPUPOJBbI,
nocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OWoJOTUM, TOHUMAaHUs 3HAYCHUS OWOJOTMM B MO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HHU
YeJI0BeKa U COBPEMEHHOT'O 00IIECTBa;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0O u 3ammure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHUE JYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH,

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATUSA LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBHM C TPaAULIMSAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUM;

MOHUMAHUE SMOLMOHATIBLHOTO BO3ICUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISATH KaueCTBa TBOPUECKOU TIMYHOCTH;

S) ¢usnyeckoro BocnuTAHUA, (OPMHUPOBAHUA KYJBTYPBI 310POBbS H
IMOIMOHAIBHOTO 0JIATOMOJYYHSI:

MOHUMAHUE W pean3anus 3A0pOBOTO M Oe30macHOro olpasa KU3HHU (3A0POBOE
MUTaHue, COOJIOJICHHE TUTMEHUYECKUX MPaBUI U HOPM, COAIAaHCHUPOBAHHBIA PEXHUM



3aHATHN U OTAbIXA, perysipHas ¢puznyeckas aKTUBHOCTb), O€PEKHOTI0, OTBETCTBEHHOI'O
U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U TCHUXHYECKOMY
310pPOBBIO;

MOHMMAaHHE LEHHOCTH MPaBUJ MHIWBUIYAIBHOTO U KOJJIEKTUBHOTO 0E30MacHOI0
MOBEJICHUS B CUTYalUsIX, YTPOKAOIINX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHME TIOCIEACTBUN U HENpPUATUS BPEIHBIX TNPUBBIYEK (YyHOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHNWE IEHHOCTH MacTEepPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOM JI€ATEIBHOCTH TEXHOJOTHMYECKOM M  COIMATIbHOMU
HAIPABJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBaTh U CAMOCTOSITEIIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

UHTEpEC K pa3iaudHbIM cdepaM MpodecCHOHATbHOU NEATEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyayiied mpodeccruu M peaqn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTHh K 00pa30BaHUI0 U caMOOOPa30BaHUIO HA MPOTKEHUU
BCEM KU3HU,

7) 3K0JI0rM4eCKOro BOCTIMTAHUSA:

HKOJIOTMUYECKH 11eJ1IecO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK MCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJOTMYECKOM  KYJIbTYphl:  MPUOOPETEHHE  OMBITA
IJIAHUPOBAHUSL MOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBUHI JUIsl OKpYKaroule
cpensl;

OCO3HAHHE TJI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOJieM U yTel UX perieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble MpU HU3yYEHUH OMOJOTMM 3HAHUS U
YMEHHS TPU PEIICHUU TPOOJIeM, CBS3aHHBIX C PAllMOHAIBHBIM MPUPOJIOTIOIH30BAHUEM
(coburoieHre MpaBuIl MOBEJICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHUE PABHOBECHS
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOcHCTEM, Onocdepsl);

AKTMBHOE HEINPUATHE JECUCTBUM, NPUHOCALIUX BPEA OKPYKAIOMIEH NPUPOIHOMN
cpelne, yMEHHUE TMPOTHO3UPOBATH HEONATONMPUSATHBIE JKOJOTHUYECKHE TOCIEACTBUS
MPEANPUHUMAEMbBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HaJU4YMe PA3BUTOrO0 HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYPHI,
ONBITA JIESATENBHOCTH HKOJOTMYECKOW HANpPAaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B II03HABAaTEIbHOW, KOMMYHMKATUBHOW W COLMAJIBbHOW MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOMN AESATEILHOCTH YKOJIOTHYECKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIIECTBEHHOW TMPAKTHKHA, OCHOBAHHOTO Ha JUajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YWTATEJIbCKOW KYJIbTYPhl Kak CpeiCTBa
B3aUMOJCICTBUS MEXY JIOJbMU U IMO3HAHUS MUPA;

MOHUMaHUE CHenupUKd OWOJOTHMH KaK HayKd, OCO3HaHUsA e€ poiu B
GbOpMUPOBAaHUHM  PANMOHATHHOTO HAYYHOTO  MBIIUICHHS, CO3JIaHUU  [EJIOCTHOTO



npesICTaBICHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPObI, YeJIOBEKa U OOIIECTBa,
B TIO3HAaHUM TMPHUPOAHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpoOieM COXpaHEHUs
MIPUPOAHOTO PABHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OHOJIOTMM [UJII COBPEMEHHON IMBUIIM3ALIUU:
oOecrieueHrs] HOBOIO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypcHble MPOOJIEMbI PAa3BUTHUSL YEIOBEUYECTBA,
MOMCKAa MYyTeW BBIXOJA M3 IVIOOATBHBIX HSKOJIOTMYECKUX TMpobdiieM H oOecredeHus
nepexoja K yCTOWYMBOMY pa3BUTHIO, PAallMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHWM B IENSIX MOBBIIICHUS
oOmiell KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYHKIIMOHAIBHOM ~ TPaMOTHOCTH  OOydaromuxcsi, (GopMUpPyeMOW TIpU  U3yYCHUU
Omooruy;

MOHUMAHUE CYHUIHOCTH METOAOB TIO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHaIM3a U OOBSICHEHUS
SABJICHUI OKPY’>KaIOIIETO MHUpa U TMPOUCXOIAIIMX B HEM H3MEHEHUW, YMEHHUE [eNaTh
000CHOBaHHbBIC 3aKJIIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M WMEIONIMXCS JAHHBIX C
LEJIbIO MOTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO MCIOIb30BaTh OMOIOTMYECKUE 3HAHUS 111 PELLIEHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JIE€SITEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO IESITEIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPA30BaHUIO,
K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUU MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3ynbTaThl OCBOCHHS y4deOHOTOo mipeameTra «buosorus»
BKJIFOYAIOT:  3HAuYWMble i1 (OPMHPOBAHHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXTUCIUTIMHAPHBIE  (MEXIpPEAMETHBIC) OOIIeHAayYHbIC TIOHATHS, OTpaKaroIIue
[IEJIOCTHOCTh HaYYHOM KapTUHBI MUpPA U CIIENU(PUKY METO/IOB MTO3HAHUS, UCTIOIB3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPrus, SIBJICHHUE, MPOIIECC, CUCTeMa, HAYYHBII
dbakT, NOPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0/IeHNe, 3MEPEHUE, SKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHBIE yUeOHbIC ACHCTBUS
(mo3HaBaTeNbHbBIE, KOMMYHHUKaTHUBHBIE, pEryIsSTUBHBIC), o0ecrieunBaroIye
dbopmupoBanue (QYHKIMOHATHHOW TPAMOTHOCTH U  COLMAIBHOM  KOMIIETEHIIUU
00yyJaromuxcs, CITOCOOHOCTH oOydJaromuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUITUHAPHBIE, MHUPOBO33PCHUECKHE 3HAHUS W YHHUBEPCAIbHBIC Yy4eOHbIE
JICUCTBUSA B ITIO3HABATEIBHOW U COLIMATIbHON ITPAKTHUKE.

MertanpenMeTHbie  pe3yJabTaThl OCBOSHHUS MPOTPAMMBI  CPEIHETO  OOIIero
00pa3oBaHUs JOKHBI OTPAXKATh:



OgyajeHNe YHUBEPCAJbHBIMH YUeOHBIMH N03HABATEIbHBIMY /ICHICTBUAMMU:

1) 6a3oBbIe JJOTHYECKHUE ICHCTBHUSI:

CaMOCTOSTENBHO (DOPMYIUPOBATH U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUN NMPHUEMBI JOTUYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Kilaccu(puKkaluu, 0000IIeH ), PACKPBIBATH CMBICII OMOJIOTUYECKHX
HNOHATHM (BBLAENATh HMX XapaKTepHblE NPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYrUMHU
MOHSATHSMH ),

ONPEEIATh LN ACATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTHKCHMS,
COOTHOCHUTB PE3YNBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCII0JIb30BATh OMOJIOTMYECKUE MTOHATHUS )11 OObSICHEHHS (PAaKTOB U SIBJICHUI KMBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIAYKTHUBHBIE, AENYKTUBHBIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUECHHUS;

IPUMEHITh CXEMHO-MOJENBHBIE CPEICTBA MJI IIPENCTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH peElIEHUs MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCHUTHh KOPPEKTUBBI B JIESITECIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB
L[EJIIM, OLICHUBATh PUCKH IOCIIEICTBUM NEATECIBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KUZHEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIET0BATEIbCKHE TEHCTBUS:

BJIa/IETh HABbIKAMU Y4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOM JeATEeIbHOCTH,
HaBBIKAMU pa3pelieHusi npo0iaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOJOB PEIICHMs IMPAKTHUYECKUX 3a/1ad, NMPUMEHEHHUIO PA3IUYHBIX METOJO0B
MO3HAHUS;

HCIIOJIb30BAaTh Pa3JUYHbIE BUJIBI JEATEIBHOCTH I10 IMOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEpIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CHTyalUiX, B TOM YHUCIIE
NIPU CO3JITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

dopMHUpOBaTH HAYYHBIA THI MBIIUICHUS, BIAJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  oOpa3oBaTelIbHOU
JIEATEIIbHOCTU U KU3HEHHBIX CUTYaLUsAX;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3M M aKTyaJIM3UPOBATh 3a/1auy, BbIBUTATh
TUIIOTE3Y €€ PELICHMs], HAaXOAUTh apryMEHTBI Ul JOKA3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILECHNS;

AQHAJM3UPOBATh IIOJYYEHHBIE B XOJE PELICHUs 3aJadd PE3yJIbTaTbl, KPUTUUYECKU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;



OCYILECTBIISITh LI€JI€HAIIPABIECHHBIN TOMCK MEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS
B IPO(eCCUOHAIIBHYIO CpeNYy;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEJIbHYI0O U NPAKTHYECKYIO 00JacTu
KHU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTEN;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEAIaraTh OpUrMHAIbHbBIE TOAXO0/Abl M PELICHUs], CTABUTh
npo0JIeMBI M 33a4H, JOMYCKAOIIUE AIbTEPHATUBHBIE PEIICHMS.

3) pabdora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPoOpMauuu (TEKCTe Y4eOHOro
nocoOus, Hay4HO-TIOMYJISIPHOM UTEpaType, OMOJOTHYECKUX CIOBapsX U CIPABOYHMKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHaIu3UpoBaTh HHPOPMALIUIO PA3TUNYHBIX
BUJOB U (opM mpeacTaBiIeHUs, KPUTHUECKH OLEHMBATh €€ JOCTOBEpPHOCTb U
HENPOTUBOPEUYUBOCTH;

(bopMyIHpPOBaTh 3aMPOCHl U MPUMEHATH Pa3IUUHbIe METOBI IIPU MTOMCKE U 0TOOpE
ounonmornueckoit nHGopmaIuu, HeoOXOAMMOM JIJIsl BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTb  ONBIT  HUCHOJb30BAHHUA  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY aKTHBHOTO HCIIONb30BAaHUS Pa3IMYHbIX
MOUCKOBBIX CHCTEM;

CaMOCTOSTENbHO BBIOMPATh ONTUMAJIBHYIO (OPMY MpPEICTaBICHHUS OUOIOrHYECKON
uHpopmanuu (cxemsl, rpaduKy, T1arpaMMbl, TaOIHIIbI, PUCYHKU U JIpYTroe);

MCIIOJIb30BAaTh HAYYHBIN S3bIK B KQUECTBE CPEJCTBA MpPHU paboTe ¢ OMOIOTUYECKOU
uHpopMalMel: NPUMEHSATh XMUMHUYECKUE, (U3NYECKHe W MaTeMaTHYecKue 3HAaKH U
CHUMBOJIBI, popMyIbl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBhIBAThH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISITHOCTH;

BJIa/IETh HABbIKAMU DPACIO3HABaHUS M 3alIMThl MHPOpMaluu, UHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OgyajeHNe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMH A€ CTBUSIMU:

1) o6menne:

OCYHIECTBIISITh KOMMYHHKAIlMM BO BceX c(epax >KM3HU, aKTUBHO Yy4acTBOBAaTh B
JManiore Wik JUCKYCCUU IO CYLIECTBY 00CYX/IaeMOoi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KJIEHUS OTHOCUTEIBHO BBINIOJHEHUS MpeajaraeMoi 3ajauu, yYuThIBaTh
MHTEPECHI U COTNIACOBAHHOCTD IMO3ULIMNA JPYIMX YYaCTHUKOB JUAora Win AUCKYCCHH);

pacno3HaBaTh  HeBepOajbHBIE CpelIcTBa  OOILIEHUS, T[OHUMATh 3HAYCHHE
COLIMABHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(MIMKTHBIX CHTYallUd, yMETb
CMSTYaTh KOH(MIUKTH ¥ BECTU IEPErOBOPHI;

BJIQJIETh PAa3jMYHBIMU CHOCOOaMHM OOIEHHS W B3aUMOJCIHCTBUS, MOHHUMATh
HaMEPEHMs JPYrUX JIOAEH, MPOSBIATh YBAXXUTEJIBHOE OTHOIIEHUE K COOECEIHHMKY U B
KOppeKTHOH (hopme HopMyTUpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) COBMeCTHAsl IeSITeJIbHOCTh:



MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHON PabOThHI
IpU perieHr OUOJIOrMYecKOr Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MPUMEHEHUS
IrPYNIOBBIX (POPM B3aUMOJICUCTBUS MPU PELICHUU YUEOHOH 3a1auH;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUIA ¢ YUIETOM OOIIMX MHTEPECOB
Y BO3MO>KHOCTEHN Ka)10r0 WIEHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM AESATEIbHOCTH, OPIrAaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS TIO €€ TOCTUKEHUIO: COCTABJISITh IUIAH AEHCTBUM, PACIIPEIEIIATh POJIA C YYETOM
MHEHUHN yYaCTHUKOB, 0OCYKJATh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMAaHIbl B OOIIMI
pe3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaratb  HOBBIE  IPOEKTHI, OLEHMBAaTh HJEM C [O3MIMH  HOBH3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh HMHUIIMATUBHBIM.

OBiaeHne yHUBEPCAJIbLHBIMH PEryJATHBHBIMH eiICTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJISl BBISABICHUS MPOOJIEM M UX PEIICHUS B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOUX JICMCTBUSAX M MOCTYIKaX IO OTHOILIECHUIO K KUBOW MPUPOJE, CBOEMY 3J0POBbIO U
3/10pOBBIO OKPYKAIOIIHX;

CaMOCTOSITEIBHO ~ OCYILECTBIATH IIO3HABATENBHYK JEATEIbHOCTb, BBISABIATH
npoOJeMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
JEATEIbHOCTU U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pEUICHUS MPOoOJeMbl ¢ Y4ETOM HMEIOIIMXCS
pPECypCoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTSHHUIH;

JTaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIupsTh PaMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;

JieNaTh OCO3HAHHBIM BHIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW SPYIUIMH B Pa3HBIX
o0nacTsX 3HAaHUW, TMOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHbIH U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUSM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HaBBIKAMHU I[MO3HABATEIBHOW peQIeKCMH KaK OCO3HAHMSI COBEPIIAEMBIX
NENUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl peIIeKCHH JIJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 0 UX CHUKEHUIO;

NpUHUMATh MOTHMBBI W apryMEHThl JIPYTMX TP aHAIW3€ PE3yJIbTaTOB
NESATENbHOCTH;



3) npuHATHE ceOs M APYTrUX:

IPUHUMATh ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBl M apryMEHThl JpPYyTHX IpPU AHAIA3E PE3yJbTaTOB
NEATENBHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIUH JIPYTOr0 YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTathl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOUAIOT creuupuueckue s ydeOHoro mnpeamera «buonorus» HaydHble
3HaHHUS, YMEHUS U CHOCOOBl JEHCTBUU 1O OCBOEHHUIO, HWHTEPIpETAluu U
npeoOpa3oBaHMIO 3HAHWUW, BUIBl JEATENBHOCTH MO TMOJYYEHHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX CHUTyallMsAX, a TaKkkKe B pealbHBIX
KU3HEHHBIX CHUTyallusX, CBS3aHHBIX ¢ Owuonorueil. B mnporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABICHBI TI0 TOJaM 00 yUEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 kaacce
JTOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTMM B CHUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHpPa M HAy4YHOI'O MHPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U 3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH, (DYHKIIMOHATIHHON IPAMOTHOCTH YeJIOBEKa IS
pelIeHHs )KU3HEHHBIX 3a/a4;

YMEHHE pPaCKpbIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMHUHOB M TOHSTHH: JKU3Hb,
KJIeTKa, OpraHu3M, MeTaboau3M (0OMEH BEIIEeCTB U MPEBpAlllEHUE YHEPIUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsl MUBbIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoaykuusi), HaCIEACTBEHHOCTh, U3MEHUMBOCTD, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb  OMOJOTMYECKHWE  TeopuH  (KJIeToyHas, XpPOMOCOMHasi,
MyTallMOHHAs, IIEHTPaJIbHAs JIOTMa MOJICKYJIsipHOU Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpaXx MHOrooOpa3us M MPOUCXOKICHHS
KyJabTypHbIX pacTteHuid H. WM. BaBuioBa), onpenensiTe T'paHULbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM,;

YMEHHE BIAJETh METOJIaMH HAyYHOTO IMO3HAHHWS B OHOJOTMM: HAOIIOJCHHE U
ONMHMCAHME >KHUBBIX CHUCTEM, TIPOLECCOB U SABJICHUN, oOpraHU3alus M TPOBEICHUE
OMOJIOrMYECKOT0 JKCHEPUMEHTA, BBIJIBUKEHHUE THUIIOTE3bl, BBIABICHHUE 3aBHCHUMOCTH
MEXAY HCCIEAyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJYYCHHBIX PE3YJIbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX TMOHSATUMN, TEOPUH M 3aKOHOB, YMEHHUE JEJaTh BBIBOJbBI Ha
OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE NPHU3HAKM BHUPYCOB, KIETOK IPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB:
oOMeHa BEIIECTB M NPEBpAIlleHUs] PHEPIHU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOTO U



HHEPreTUYeckoro OoOMEHa, XEeMOCHMHTEe3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, UHIMBUIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHeE3);

yMEHUE TMPUMEHSTh TIOJYyYCHHBbIC 3HAHUA [JI1 OOBACHEHHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JJI MPUHSATUS MPAKTUYECKUX PEIICHUN B MIOBCETHEBHOM )XKU3HU C
1EeJIbI0 oOecrieyeHus: 0€30MacHOCTU CBOETO 370POBbsSI U 3J0POBbSI OKPYKAIOIIUX JIIOJEH,
cOOJIOZICHUST HOPM TpaMOTHOTO TIOBEJEHUS B OKpYXKarollel MNpupogHol cpene,
MOHUMAHUE HEOOXOJIMMOCTU HCIIOJIB30BaHUS JOCTHXKEHUH COBPEMEHHOM OMOJIOTHMH M
OMOTEXHOIOTUH IJIsl PAlIMOHATIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh 3JI€MEHTApHbIE T'€HETHUECKUE 3a/1aud Ha MOHO- U JIUTHOPHUIHOE
CKpelIMBaHUE, CLEIJICHHOE HacleI0OBaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPe/ICKa3aHus HACJIECIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOIHITH JIA0OpAaTOPHBIE U MpaKTUYECKUe paboThl, COOII0IATh TIPaBHUIIa
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUUECKOTO COJIEpKAHUS, BKJIIOYAIONIYIO TCEBJAOHAYYHBIC 3HAHUSA W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeJcTBa MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIB),
ATUYECKUE AaCHEeKThl COBPEMEHHBIX HCCIECIOBaHMM B  OMOJIOTUM, MEAMIIMHE,
OMOTEXHOJIOTUH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS, 00001Ias
OMOJIOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIbKMX HCTOYHUKOB, I'PAaMOTHO HCIIOJIb30BaTh
HNOHATUMHBIN annapat OMOJOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JTOJDKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OHOJOTUM B CHCTEME HAyYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpPa ¥ HAY4YHOTO MHPOBO33PEHHUSA, O BKJIQJ€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUU, (YHKIIMOHAIIBHONW TPAaMOTHOCTH YEJIOBEKa JIJIst
pellleHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbhIBaTh COJACpP)KaHHE OWOJOTUYECKHX TEPMUHOB W TIOHSATUMN: BHJI,
NOMYJSIUS, TEeHO(QOHMA, OBOMIONUS, JBWXKYIIUME CHIBI  ((aKTOpbl)  DBOJIOLUU,
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB, BHJA000pa30BaHME, JKOJOTUYECKHE  (PaKTOPHI,
HKOCHUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI, IEMU MUTAHUs, SKOJIOTHYECKas
nipamuia, OuoreoreHos3, ouocdepa;

yMEHHE H3JIaraTh Ouoyiormueckue Teopuu (dBomtonmoHHas teopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHUsl DSBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riaBHbIX HampaBjieHUW U myTed sBomonuu A. H.
CeBeprioBa, ydyenuss o Ouocdepe B. WM. Bepnauckoro), ompenensith TpaHHUIBl WX
NPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAyYHOTO TIIO3HAHWSI B OWOJIOTMH: HAOJIOJCHUE H
OMHMCaHWE JKMBBIX CHCTEM, IMIPOIECCOB M SBICHUM, OpraHU3alUs | TPOBEIACHHUE
OMOJIOTUYECKOTO DKCIMEPUMEHTA, BBIJIBIDKCHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCICIyEeMbIMU BEIUYMHAMHU, OOBSICHEHHWE TIOJYYEHHBIX PE3yJIbTaTOB,



HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOpUN M 3aKOHOB, YMEHHUE JieJaTh BBIBOJBI Ha
OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICISATh CYIMIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMI, NTPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOTeOIeHO30B U
DKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BUI000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS KOJIOTUYECKUX
(GakTOpoB Ha OpPraHU3MBI, IMEPEHOCa BEIICCTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUI B SKOCHUCTEMAaX CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Onocdepe;

yMEHHE TMPUMEHSATh TOJyuYeHHbIE 3HAHUS I OOBSICHEHHS OWOJIOrHYeCKHX
MIPOIIECCOB U SIBIICHUH, JJISI PUHSATHS MMPAKTUICCKUX PEIICHUHN B TIOBCETHEBHOM )XU3HU C
1eNbi0 o0ecrieyeHnst 0€30MaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIOJIEH,
COOIOZICHUST HOPM TPaMOTHOTO TIOBEIEHUS B OKpPYXKAIOMICH MPUPOIHOU Cpele,
MOHMMAaHUE HEOOXOIMMOCTU HCIIONb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTUU IS
paIMoOHAILHOTO MPUPOIOTIONH30BAHUS;

yMEHHE peliaTh »JJIEMEHTapHble OHOJIOTUYECKUE 3a/layd, COCTaBISATh CXEMbI
MepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (I[EMU MUTaHUs ),

yYMEHHE BBINOIHITH JIA0OpAaTOPHBIE M MpaKTUYECKue paboThl, COOMI0IATh IPaBHUIIa
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OHMOJIOTUYECKOTO COJCpKaHUS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHWS W3 Pa3INIHBIX
HUCTOYHUKOB (CpeicTBa MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIb),
paccMaTpuBaTh TJIOOABHBIC YKOJIOTHYCCKUE MPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMOOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIH30BATh
NOHATUIHBIN annapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammenoBanme
(undposbie)
n/ pasgeqoBuTeM  Becer Kourposbn — Ilpakrmuec
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 bie pa0oTbl  KHe padoThl
pecypchl
EHOOMIS. KaK bu6nmoreka [IOK
2 0.5 https://m.edsoo.ru/7f41
Hayxa €292
’KuBbie cucTeMbl bu6nuoreka [IOK
U UX 1 https://m.edsoo.ru/7f41
OpraHu3arus c292
XuMH4eCcKUn bu6nuoreka [IOK
COCTaB H 8 1 https://m.edsoo.ru/7f41
CTPOCHUE KJIETKHU c292
bubnnoreka IIOK
Kusaenesreapu
6 https://m.edsoo.ru/7f41
OCTbH KJIETKH
€292
Pa3smMmHOXeHHe u
HHMBIIVABHO bubnnoreka IIOK
4 5 1 https://m.edsoo.ru/7f41
€ pa3BUTHE 292
OpraHU3MOB -
HacnencrBenHoc
bubmmoreka [IOK
Tb U
8 15 https://m.edsoo.ru/7f41
W3MEHYUBOCTD
€292
OpraHU3MOB
Cenexmus
bubmmoreka [IOK
OpraHU3MOB.
3 https://m.edsoo.ru/7f41
OCHOBEBI
€292
OHMOTEXHOJIOTHH
bubnuoreka [IOK
PesepBHOE
1 https://m.edsoo.ru/7f41
BpeMst 292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB IIO

I[TPOTPAMME



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

HaumenoBa @ KoauuyecTBO 4yacos
DJIEKTPOHHBIE
Ne  Hue
(undposbie)
n/ | paszesioB H Becer Kourtpoasn  IIpakrnueck
oOpa3oBaTe/ibHbIE
Il TeM 0 ble padoThI ue padoThbl
pecypchl
NMPOrpaMMblI
D BOIOLHOHH bu6nmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41
ast OMOJIOTHS
cc74
BozauknoBen
He u bu6nuoreka [IOK
2 pa3BUTHE 9 0.5 https://m.edsoo.ru/7f41
JKU3HU Ha cc74
3emie
Opranu3msl U bubnuorexa [HOK
3 OKpY Karomias 5 1 https://m.edsoo.ru/7f41
cpena cc’4
Coo0miecTBa
" bubnuorexa [JOK
4 9 https://m.edsoo.ru/7f41
9KOJIOTHYECK
ccr4
He CHCTEMBI
PesenBHOC bubmmoteka [IOK
5 . MI; 2 https://m.edsoo.ru/7f41
pe ccr74
OBUIEE
KOJIMYECTBO
34 0 2.5
YACOBIIO

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOH
Ne KoHTp. undgposbie
n/n Tewa ypoka Bcero paﬁoTp lpaxris.  Jlata odpa3oBarte
padoTshI
bl PECYpPChI

bubnmoreka
HOK

buonorus B cucreme 1 https://m.edsoo

HayK .ru/863e6122
https://m.edsoo
.ru/863e632a

Merto1bl TO3HAHUSA

JKUBOU ITPUPOJBI.

[TpakTuueckas pabota bubnuoreka

Ne 1 «Mcnonb3oBanue 1 05 LHOK

Pa3JIMYHBIX METOJIOB https://m.edsoo

TIPU U3y4EeHUH .ru/863e6122

OMOJIOTHYECKHUX

00BEKTOBY

buonornueckue bubmmorexa

CHUCTEMBI, IPOLIECCH] U 1 HOK

- https://m.edsoo
.ru/863e6564

XUMHYECKUN COCTAB LBII/IO6£HOT6K3

kieTku. Boga u 1

MHHepaanille CoJn httos://m.edsoo
.fu/863e674e
bubnuoteka

benku. CocTaB u 1 [HOK

CTpOeHUE OEIKOB https://m.edsoo
.ru/863e6b72

depMeHTHI —

OuoJIoTHYeCKIe

KaTaJn3aTophl.

JlaGoparopHas paboTa LBIP(IfEHOTeKa

No 1 «Mzyuenue 1 0.5

KaTanHTH};quKOﬁ hitps://m.edsoo
.ru/863e6b72

AKTUBHOCTH (PEpMEHTOB

(Ha mpuMepe aMHJIa3bl

WJTH KaTajasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubauoreka

7 Vraesoasl. JIumume: HOK
https://m.edsoo
-ru/863e6870
bubnuoreka
8 HyxkiienHOBBIE KHCIIOTHI. [HOK
ATO https://m.edsoo
.ru/863e6d5c¢
bubnuoreka
Hcropust u MeTO B
9 M3yYCHUS KIICTKH. HOK
ya
Kretoumnas Teopus https://m.edsoo
.ru/863e6e88
bubnuoreka
10 Knerka kak nenocrHas LIOK
JKMBas cUCTeMa https://m.edsoo
.ru/863e6e88
Crpoenue
JyKapUOTHYECKON
KJIeTkH. JlaboparopHas
pabota Ne 2 «3yueHue Bubmmozexa
CTPOCHUSI KJIIETOK HOK
11 paCTCHHIA, )KUBOTHBIX, 0.5 https://m.edsoo
N .ru/863e6ff0
rpuboB 1 GaxTepuii o https://m.edsoo
MHUKPOCKOIIOM Ha .ru/863e716¢
TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHUEe»
bubnmmoreka
12 OOMEeH BEIIECTB U I[IOK
MeTaboIn3M https://m.edsoo
.ru/863e766¢
bubnmmoreka
13 DorocuHTES. [HOK
XeMocHuHTEe3 https://m.edsoo
.ru/863e7c98
bubnmoreka
. [HOK
14 OHepreTuyeckuii 0OMeH httos://m.edsoo
.ru/863e7aae
JKU3HEeHHBIN TNKIT Bubnuoreka
15 KiIeTku. [lenenue 05 [HOK
KJIETKU. MHUTO3. https://m.edsoo
JlaGopaTtopHnast pabota .ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Ne 3 «HabGnronenue
MHTO3a B KJIIETKAX
KOHYHKa KOpEIKa JTyKa
Ha TOTOBBIX

MHUKpOIIpenaparax»
buocunTe3 Genka. bubimotexa
16 Peakius MaTpuaHOro HOK
cHTe3a https://m.edsoo
.ru/863e796e
bubnuoreka
17 Tpancisauus — HOK
OnocuHTE3 OeIKa https://m.edsoo
.ru/863e796e
bubnmmoreka
18 Hexknerounsie popMbl HOK
JKU3HU — BUPYCHI https://m.edsoo
.ru/863e7540
bubnuoreka
[HOK
19 @DopMBI Pa3MHOKCHHS https://m.edsoo
OpraHu3MOB .ru/863e81b6
https://m.edsoo
.ru/863e831e
bubnuoreka
. OK
20 Meitos ﬁtps://m.edsoo
.ru/863e7f4a
OO6pazoBanue u
pa3BUTHE TTOJIOBBIX
KJIETOK.
Ormo10TBOpPEHHE. Bubmorexa
21 JlaboparopHas paboTa 0.5 HOK
Neo 4 «zyuenue fitps.//m.edso
.ru/863e81b6
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
bubnmmoreka
9 NuauBunyansHOE I[HOK
pa3BUTHE OPraHU3MOB https://m.edsoo
.ru/863e8436
['eneTnika — Hayka o bubnnoreka
23 HACJIEICTBEHHOCTU U [HOK

N3MCHYNBOCTH

https://m.edsoo



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

.ru/863e86f2

3aKOHOMEPHOCTH
bubnuoreka
HACJICJIOBAHHUS
HOK
24 MIPU3HAKOB.
MoHorHEpiIHoe https://m.edsoo
pua 1U/863¢8878
CKpeIlIUBaHHe
Jurubpunnoe
bubnuoreka
CKpelIuBaHue. 3aKOH
[HOK
25 HE3aBHUCHUMOTO
- https://m.edsoo
8 1u/863e89a4
MIPU3HAKOB
CueruieHHOE
HACJICJIOBaHKE
MPU3HAKOB.
JlaGopaTopHnas pabota
bubnuoteka
Ne 5 «M13yuenune
[HOK
26 pe3yNIbTaTOB 0.5
MOHOMHODILIHONO https://m.edsoo
pra .1u/863e8c60
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HA TOTOBBIX
MUKpOTpenaparax»
I'eneTtuka nomna. bubnuoreka
97 Hacnenosanue LHOK
IIPU3HAKOB, https://m.edsoo
CLEIJIEHHBIX C IIOJIOM .ru/863e8c60
N3MeHUnBOCTSE.
Henacnencrsennas
U3MEHUYUBOCTb.
JlaGopaTtopHnast pabota bubnuoreka
08 Neo 6. Uzyuenue 05 HOK
MOIU(PHUKAITMOHHON ' https://m.edsoo
W3MEHUMBOCTH, .ru/863e8efe
MOCTPOCHUE
BapHAIIMOHHOTO Psa U
BApUALIMOHHON KPUBOII»
Hacnencreennas
M3MEHYHUBOCT. bubnuoteka
29 JlaGoparopHas paboTa 05 LIOK
Ne 7. «Ananus myTaruii ' https://m.edsoo
y Apo30(uIibl Ha .ru/863e8efe

T'OTOBBIX



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIIpenaparax»
bubnuoreka
30 I'eneruka denoseka 1 HOK
https://m.edsoo
.ru/863e8d78
Pe3epBHBIN YPOK. h(tjt s:/;mob—
O00011IeHNE TT0 TEME ?esuiﬁr;jdu U
31 «HacnencTBeHHOCTh U 1 o
https://uchi.ru/
M3MEHYUBOCTD
https://ege.sda
OpraHU3MOBY mgia.ru/
Bubnuoreka
30 Cenekuus Kak HayKa 1 1 [HOK
npoiece https://m.edsoo
.ru/863e9214
bubanoreka
MeTtoasl ¥ JOCTHKEHUS OK
33 CEJICKIIUM PACTEHUN 1 1 1
https://m.edsoo
KHBOTHBIX ru/863e9214
bubanoreka
34 brorexnonorus kaxk 1 [HOK
0Tpaciib MPOU3BOJICTBA https://m.edsoo
.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

KoanuyecTBo 4acoB

JJIeKTPOHHbIE
Ne KonTp II Jar undgposbie
n/ Tema ypoka Becer . paKtu P
q, a oOpa3oBaTesibHbIE
n 0 pador
o padoThI pecypcel
DBOJIIOIUS K bubmuotexka [JOK
METO/bI €€ 1 https://m.edso0o.ru/863ea
U3y4YEHUs 20e
Uctopus
bu6mmoreka [IOK
pa3BHUTHS
. 1 https://m.eds00.ru/863e9
MIPEICTaBICHUM 570
00 2BOJTIONINN —
bubmuoreka [JOK
MukposBonronus 1 https://m.edso00.ru/863e9
cle
[Homynsauus kax
aJIeMEHTapHast
eAMHUIA BUA U
ABOJIIOLIHH.
bubmuoreka [JOK
JlaGopaTopnas
1 0.5 https://m.edsoo.ru/863e9
paborta Ne 1 9c6
«CpaBHeHue T
BHJIOB T10
MOpP(OJIOTHYECKO
MY KPUTEPHIO»
BIDKYIIME CHIIBI
ey bubmuoreka [JOK
(3nmemeHTapHbIe
1 https://m.eds00.ru/863e9
(bakTopsl)
dad
ABOJTIOIINH
EctecTBeHHBIN bu6mmoreka [JOK
oTOOp | ero 1 https://m.eds00.ru/863e9
hopmbI ed0
Pesynbrarsl
IBOJIIOIIHH:
MPUCTIOCOOTIEHHO
bubmuoreka [JOK
CTh OPTaHU3MOB U
1 0.5 https://m.edsoo.ru/863e9
BH1000pa3oBaHNe fde
. JJabopaTopHas T
pabota Ne 2

«Onucanue



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

MPUCTIOCOOTICHHO
CTHU OpraHnuisma u
eé
OTHOCHTEJBHOTO
XapakTepay

Hanpasnenus u

bu6mmoreka [JOK

8 MyTH https://m.edsoo.ru/863e9
MaKpO3BOIIOIUH cle
https://mob-edu.ru/
9 HeoGpatumocTs resh.edu.ru
SBOJTIOLUHU https://uchi.ru/
https://ege.sdamgia.ru/
Ucropus xu3nun https://mob-edu.ru/
10 Ha 3emiie U resh.edu.ru
METOMBI ¢€ https://uchi.ru/
U3ydeHUs https://ege.sdamgia.ru/
I'unotessl bu6mmoreka [JOK
11 IIPOUCXOXKACHUSA https://m.edsoo.ru/863ea
JKM3HH Ha 3emiie 5a6
PasButne >xu3Hu bu6mmoreka [JOK
12 Ha 3emuIe 110 3pam https://m.edso0o.ru/863ea
U [IepHUoJIaM 6be
OcCHOBHBIE 3TaIIb
ABOJTIOIIUA
PaCTHTEIHHOTO U
KUBOTHOTO MUDA.
[IpakTrueckas
bu6mmoreka [JOK
3 Padoralel 0.5 https://m.edso0.ru/863ea
«H3yuenue
8bc
HCKOITaeMBIX
OCTaTKOB
pacTeHuit u
JKUBOTHBIX B
KOJUICKLIHASX )
CoBpeMeHHas
cHCTeMa bu6mmorexa [IOK
14 https://m.edso00.ru/863ea
OpPraHUYECKOTO 48¢
MUpa
DBOJTIOITUS bu6mmorexa [IOK
15 YyesjoBeKa https://m.edso00.ru/863ea
(aHTpOMOreHe3) c2c
16 JIBMOKyIIME CUITBI bubnuorexa [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

(dbaxTopsI) https://m.edso0.ru/863ea
aHTpOTIOTeHe3a d44
OcHoBHbBIC https://mob-edu.ru/

17 CTaIUH resh.edu.ru
SBOJTIOLUHU https://uchi.ru/
YeJIoBEKA https://ege.sdamgia.ru/
YenoBedeckue
pacel 1 bubnmoreka [JOK

18 IIPUPOJIHBIE https://m.edsoo.ru/863ea
ajarnTanuun ea2
YeJIoBeKa
Pe3epBHbIil ypok.

O6o06meHue 1Mo https://mob-edu.ru/

19 TeMe resh.edu.ru
«B0O3HUKHOBEHHE https://uchi.ru/

U Pa3BUTHE https://ege.sdamgia.ru/
JKU3HU Ha 3eMIiey
https://mob-edu.ru/

20 DKOJIOrHs KaK resh.edu.ru

Hayka https://uchi.ru/
https://ege.sdamgia.ru/
Cpenbl oOuTaHus bubnnoreka [JOK

21 1 DKOJIOTHICCKHE https://m.edso00.ru/863ea
(akTopsI fec
Aobunornueckue
(bakTopsbI.

Jlaboparopnast
paborta Ne 3.
«Mopdoomnoruuec
KHE 0COOCHHOCTH
pacTeHui u3
bu6mmoreka [IOK
gp | DASHRROMECT 0.5 https://m.edso0.ru/863eb
oOuTaHUS.
10e
Jlaboparopnast
paborta Ne 4.
«Bnusane cBera
Ha POCT U
pa3BuTHE
YepEeHKOB
KoJeyca»
93 buotnueckue bu6mmorexa [IOK

(baxTopsl

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



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

348

OKOJIOTUYECKHE
XapaKTePUCTHKU
MO YJISALIAH.
[TpakTrueckas https://mob-edu.ru/
24 pabora J.\.fg 2 05 resh.edu.r_u
«IToncuét https://uchi.ru/
[UIOTHOCTH https://ege.sdamgia.ru/
MOITYJSA AN
pa3HBIX BUJIOB
pacTeHuin»
CoobmecTBa bubmuoreka [JOK
25 OpPTraHU3MOB — https://m.edsoo.ru/863eb
OHOIICHO3 46a
DKOJIOTUYECKHUe bubmuoreka [JOK
26 CHUCTEMBI https://m.edso00.ru/863eb
(9KOCHCTEMBI) 46a
OcHOBHBIC
IMOKa3aTeNu
9KOCUCTEMBEL.
OKOJIOTUYECKHE bubmorexa HOK
27 https://m.edsoo.ru/863eb
MMUPaMU/IBI. Sfa
CBoiicTBa
9KOCHCTEM.
Cyxkueccus
https://mob-edu.ru/
[Tpuponusie resh.edu.ru
28 .
3KOCHUCTEMBI https://uchi.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
29 AHTpONIOTeHHBIC resh.edu.ru
9KOCHUCTEMBI https://uchi.ru/
https://ege.sdamgia.ru/
buocdepa —
A but6mmorexa [IOK
30 https://m.edso0o.ru/863eb
IKOCHCTEMA b5e
3emm
3aKOHOMEPHOCTH bubnmoreka [JOK
31 CYLIECTBOBaHMs https://m.edsoo.ru/863eb
o6uocdepsl di6
32 YenoBedecTBO B https://m.edsoo.ru/863eb

ouocdepe 3emnmn

d16



https://m.edsoo.ru/863eb348
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

CocyiiectBoBaHU

bu6mmoreka [IOK

33 € TIPUPOJIBI U 1 https://m.edsoo.ru/863eb
YEeJIOBEUECTBA ale
PesepBHbIii ypOK.
O06o00meHue
34 TEMBI 1 https://m.edso0.ru/863eb
«Coo0recTBa u dié
9KOJIOTHICCKHE
CHUCTEMBI»
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2:5

I[TPOTPAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akinoneproe obmectBo «M31aTenbcTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://mob-edu.ru/

resh.edu.ru

https://uchi.ru/

https://ege.sdamgia.ru/






