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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJCPNKAHUS Y4yeOHOro MpeaMera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanu, a Tak)Ke MOJI0KEHUS O CIeIUPUKE
Ovonoruu, €€ 3HAYEHWM B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYLECTBOBAHMSI YeJIOBEYECKOTro o01miecTBa. COrjacHO Ha3BaHHBIM TMOJIOKEHHSIM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1aET NPEACTABICHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHHsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YyU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s3aTENbHOE MPEAMETHOE COJIEP)KAHUE, ETO CTPYKTYPY,
pacmpenesieHre MO pasAeliaM M TeMaM, PEKOMEHAYEMYIO IMOCIIEN0BATEIbHOCTD
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B mporpaMme 1o 6M0JIOTHUHU TaKKe YYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oOO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HaBATEILHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOruu, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXAarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMUI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI SKOJIOTMYECKH 11eJIeCO00pa3HOro
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON CpeAe, aHAIN3a BIIMSHUSA XO3IMCTBEHHOM
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHNS YCIOBUM [Tl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanosaraet (OpMUpPOBaHHE y OOYYarOIIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUAM JUHAMUYHO Pa3BUBAIOILIEIOCsS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid M SBOJIIOLUHU, CO31AET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJOTMYECKOTO MBILIEHHS], IEHHOCTHOIO OTHOIIECHHS K dKUBOU MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKe JIJIsl PELICHHS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMUU
oOyuaronuxcs. M3ydenne 0nonsoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTErpalliy OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEeHUs IMOAXOJAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jla, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAUYUMBbIE IS
dbopMupoBaHus O0OmIENH KyJbTypbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUecKoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>)KAT OCHOBOM /Jis1 (pOPMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMUecKOro 00pa3oBaHMsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorusp»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. MeTozasl
HAy4YHOIro TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,
«OBONTIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llens u3yuenuss ydueOHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIYKaIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00Opa3uu M OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMONOTHH HAy4YHBIX B3TJISIIOB, MW M MOAXOAOB K M3YYEHHIO YKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIUH;

CTAaHOBJIEHHE Yy oOydarommxcs oOme KyabTypbl, (YHKIHMOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa )KUBOU MPUPO/IHI HA OCHOBAHWY 3HAHUH U OMBITA, TOJYYCHHBIX TIPU U3yUYEeHUHU
Onooruu;

dopmupoBanre y OOydYalOmMUXCS YMEHHHA WIUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON JEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTUYECKUX
HOPM IIpY MIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [Isl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITENIbHOCTU MO OTHOUIEHHUIO K OKPY’KaIoIIeH cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0s3aTENBHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kitacce — 33 yaca
(1 yac B HeneMIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posnb 6uonorun B hopMupoBaHUM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOM IPUPOABI (HaOIIOAECHUE, YIKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, kiaaccuukamus, MOJETUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU TIPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EepHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMK BOABI M MHUHEpaJIbHBIX BemlecTB B KkieTke. l[lomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



depMeHTbI — OMoJoTHUYecKHe KaTaiu3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEHTOB OT HEOPTaHUYECKUX KaTau3aTOPOB.

VYrneBoasl: MOHOCaxapuibl (TJII0K03a, prb03a U Je30KCUpu003a), Tucaxapuisl
(caxaposa, JlakTo3a) MW ToOJMcCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkium sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak nenoctHas sxuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak renermdeckuil ammapaT, cucrema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKApPUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHApUM u TiacTua. Bunbl mactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000y0ouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Junarpammel: «Pacnpenenenne XUMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B KUBOW MPUPOEN.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BOJIb», «brocunTes Oenka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JJHK», «Ctpoenne momnexybl



AT®», «CtpoeHue sykapuoTUYeCKOn KieTKn», «CTpoeHHe >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHas pabGota Ne 2. «M3ydeHue CTpoeHUsI KJIETOK paCTEHUU,
JKUBOTHBIX M OakTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIIUSA (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €JIMHOrO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabo3ma.

Turnbl oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BeIleCTB U MPEeBpAIlEHUN SHEPTUU B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (D)OTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a AJis
JKW3HU Ha 3eMJie.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ ko3,
bpoxenue u ero Buabsl. KucimopogHoe oOKuCIIEHUE, WIW KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmst reHetmdeckoil uHopmanmu B KIETKe. | eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OounocuHTe3e Oemka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. H.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX W 4YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BUY) — Bo3Oygurens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel nmuTanusy, «Mertabomuzm», «MUTOXOHAPHUSIY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbIN 1ukn Bupyca CII/la,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNEe M1 HHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKII, WIM JKU3HEHHBIM LMK KIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JumiouaHeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W WHIAUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buabl Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUS OT OECTIOIIOTO.

Meito3. Cranuu meiio3a. Ilporecchl, nmpoucxonsdimue Ha CTagusx Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUU CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OcoOEHHOCTH CTpOCHHUSI SMIEKIETOK U crepmMaTo30uaoB. OII00TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pasBuTHEe (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO PAa3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobOienue, ractpyisius, opraHorene3. [loctamOpuonanbHOE pazButhe. TuIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (IMYMHOYHOE). BrausHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHuit», «Jlenmenue xietku Oakrepuity, «CTpoeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBUTHEY, «'ameToreHe3 y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CniepmaTo30uapbl
MJIEKOIIMTAIOIIETO», «SIMIIEKIeTKa MIIEKONUTAIoWEro», «Kapnoknues B KieTKax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «HaOmiomeHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxj».

JlaGopatopuas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3Butus reHeTUKHA. Poib nuToI0rnn
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJIOTHUECKUH,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ 'eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaxX CKPELIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHO-00pa3vs THOPHUAOB IEPBOTO
nokoseHusd. [IpaBuno qoMuHUpOBaHMs. 3aKOH paCIICIUICHUS IPU3HAKOB. [ 'nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTMdeckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. MopraHna o crierieHHOMY
HACJICIOBAHUIO T€HOB. HapymieHue ClenaeHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOoraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHnunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS K HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualloHHbIN psifi ¥ BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTtareHHbie (pakTopbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesanepHast HaCI€ACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TeHeaIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOUIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIe3HU C HACJEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuie! 1 cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYECKasI
OCHOBa», «3aKOH PacUICIJICHUS U €r0 IUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemuBanney, « L {lutonornyeckrne 0CHOBBI TUTHOPUTHOTO
CKpeInuBaHus®», «Menosy, «B3anMoaencTBue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKay», «I eHeTnka mona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapHOTUIBI YelloBEeKa U KUBOTHBIX),
«Buapl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBm», « MyTarimoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MoJeu-anmiukanun  «MOHOTUOpUIHOE CKpEelIUBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTipenapat «Jlpo3oduna» (Hopma, MyTauuu Gopmbl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaboparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHWE€ U aHaIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HaykKa M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pactenunii. LIeHTpbI MpONCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HeponcTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

bHoTexHOJIOTH Kak OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomObunantHo JIHK wu tpancrennsix opranuszmon. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue M dtuyeckue  npobmemsl. MO - reHeruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenunity, «OtnanéHnas ruopuausanus», «Padoter akagemuka M. @. lBaHoBay,
«lomumnonus», «OOBEKTHl OuOTEeXHONOTUNW», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHmi, repoapuit «CelbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopusl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJMONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AHAIOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHIIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIlleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonynsnusa kak e IMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B MpUpoje. MyTalMOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOMeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aANI TAlUH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONMHU:  (prsieTUYecKasi, JHUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxeHrue OT HecleuuaTu3upOBaHHBIX NpenakoB. [Iporpeccupyromas
crieluanu3anys. A1anTuBHas paadalus.

JemoHncTpanum:

[Toptpetsl: K. JInnnen, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTanmonHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BoMoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN Y
AKUBOTHBIX», MOJieNIb «OCHOBHBIE HANpPABICHUS 3BOJIIOLMU», 00BbEMHAs MOJEINb
«CTpO€eHne roJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurne HacekoMoroy», «Pazsurue narymkm,
Mukpornpenapar «Jlpo3oduia» (Hopma, MyTauu (OpMbI KPbLIILEB U OKPACKHU TENA).

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGoparopuas padora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHUE XUMHUECKON 3BOIIOIMHY. HavyaibHbIE 3Taribl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMEepUOAbl: KEMOPUICKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me303001CKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKUNA, METTOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IMaJCOr€HOBBIA, HEOTECHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYeCKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [l0siBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECcKOTO MHpa KaK OTpaxkeHHe »3BoJronuu. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBiieHH O
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.

JBrkymue cuibl ((pakTophl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTeCTBeHHbIH 0TOOp. OOIIEeCTBEHHbIN 00pa3 >KWU3HU, M3TOTOBJIECHUE OPYAUi
TPya, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymensli, YenoBek mnpaMoxomdamnii, YenoBek HeanaepTranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHAs),  MOHTOJOUAHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne CoiaHeuHOH cucTeMbl», «Pa3BuTHE
OopraHnyeckoro mupa», «PacturenpHas kierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsku  «[Ipoucxoxkaenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIIECNKUA WU
M300pKEHUSI KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJIOTHUYecKass Talnuma, KoJulekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlabopaTopHble U MIpaKTUYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawInas cpeaa.



DKOJIOTHS KaK HayKa. 3aJaul U pa3Jiesibl SKOJIOTHUH. MeTOo bl SKOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccudukamus skomornyeckux (HakTopoB:
abnoTtnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMBl.

buoTtnueckue ¢pakropsl. Busibl 6M0THYECKUX B3aUMOJCHCTBUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepaunusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTMYECKHUX B3aUMOJECUCTBUI JIsI CYIIECTBOBAHHUS OpPTraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILUNA: YHUCICHHOCTD, INIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISLUA U €€ Perysus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbGonbar, K. @. Pynbe, O. ['ekkensp.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U NpaKTHYECKHE Pa0OThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BinusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
pacTEHUIN.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
ouoneHose.

Dkojyoruyeckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHo3e. @OYHKIMOHAIBbHBIE KOMIIOHEHTbI JKOCHUCTEMBI: MPOJYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIn SKOCHCTEMBI: OuoMacca, MPOAYKLIMS. ODKOJIOTMYECKHUE MHPAMUIbBL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
caMmoperymsiuus, pazsutue. CyKieccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTtBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BeleCTB U OMOTCOXMMHUYECKUE IUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiau. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe MPUPOII U yenoBedecTBa. CoxpaHeHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOJIHBIMUA peCcypcaMu U UX UCIOJIb30BaHUE. JIOCTHXKEHUST OMOJIOTMH U OXpaHa
MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoJOTHUYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BomoéMa», «ArporeHo3», «lIpuMepHbie
aHTPOTIOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHeH e HICTOUHUKY 3arpsi3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctamistomas ouochepob,
«®Daktopel  merpamanui  mouB»,  «llapuukoBeiii  dddexT»,  «DakTOpbI
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Obmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B IpUpPOIEH.

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunble OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIUHA PACTCHUIN U dKUBOTHBIX,
MPUHAJJISKAINE K Pa3HBIM DKOJIOTUUECKUM T'pyIiam o Horo Bujaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiaMBalTCS TpeOOBaHUS K pe3yibTaram
OCBOCHMSI  OOy4YarOINIMMHUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IPaXXJaHCKOM MJAECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyMe MOTHUBAllMM K OOydYeHHI0  OuOJIOoTruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIIUN Pa3BUTUS OHOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUrarOTCs B
CANMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupone u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PeaTu3ali OCHOBHBIX HAIPaBJICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaXKAAHCKON UIEHTUYHOCTH, TATPUOTHU3MA,
YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, ropoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACJIEIUI0 U MaMSATHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OWOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIMOHAIBHOTO BO3ACHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

MOHUMAaHUE U peaan3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusuueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MpPaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodeccHoHaTbHOU e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHY€eCKOI0 BOCIIUTAHMSA:

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKarUIEH Cpeibl;

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTNIONIB30BaHUEM  (COONIIOJIGHHE  MpaBUI  TOBEJIEHUS B NPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aAKTUBHOE HENPUATHE IEUCTBUHN, IPUHOCALIUX BPEl OKPYKAIOLIEH IPUPOAHON
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArONPUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
IpeIIPUHUMAEMBIX JEHCTBUI U IPEeIOTBpaLaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBLHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUECKOMN AESITEIBHOCTH 3KOJOTUYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOIO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUSI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypcHblE  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHUPYyeMO
pU U3y4eHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHus IpodsieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTb OCYILECTBIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOYYArOITUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEeUU(PUKY METOJ0B IIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHne, HaOMI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
yueOHbIe JeHCTBHS (ITO3HABATENIbHBIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHONW IPaMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMU  OOYYaIoIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMATIBLHOMN IIPaKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMBI CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiaaenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JJOrHYecCKHe AeliCTBHUSA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyalIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT
OMONOTUYECKUX TOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHOKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXXIeHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBS3€H W OTHOIIEHWHA B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HH(YOPMAITMOHHBIX
HCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€E HCCJIEI0BATEIbLCKHE AeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIONb30BaTh PAa3jMyYHble BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HAHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIJIBUTaTh TUIOTE3Y €€ pelieHus, HaXOAUTh apTYMEHTHI 1JIsl JOKa3aTelbCTBA CBOMX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh IEPEHOCUTh 3HAaHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYI 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TpEeJiaraTh OPUTHHAIBHBIE MOIXOABl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMALMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW — JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METObI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJIHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAbHYIO  (QOpMy  IpeICTaBIICHUS
ouonornueckoi nudopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACcTBa mpu paboTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHEe, (u3Mdeckue Hu
MaTeMaTU4YeCKUe 3HAKU W CHUMBOJBI, (HOpMYyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuwy,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o01ienue:

OCYIIECTBISITh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYACTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS M B3aUMOJICHCTBHUS, MMOHUMATH
HaAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IPpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

OpUHUMATh  1IeJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABJISITH IUIAH JCHUCTBHU,



pacnpenensaTb poid C y4ETOM MHEHMI y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0r0 Y4aCTHUKA KOMaHbl B OOIINI
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh WJEW C TMO3WLUKA HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS U BBIABICHUS MPOOJIEM M UX
pELICHUS B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUS TPOOIEMBI C YUETOM UMEOITUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIUPOKOH SPYAULMH B
pa3HbIX 00JIACTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM Jsi OIEHKH CUTyalluu, BbIOOpA
BEPHOT'O PEILEHUS;

YMETh OIIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUXKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPpH AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:

PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKWY;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH IPYTOr0 YEIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEMCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO F01aM 00yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHUs yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), ypOBHEBasi OpraHU3alMsl JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKIEHHUS KyIbTypHbIX pacTeHuid H. . BaBunosa), onpenensats rpaHuIbl KX
IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOICHUE U
ONMMCAHHUE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BEIUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pE3ylbTaToB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIbI
Ha OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIIEIATh CYLIECTBEHHbIE NTPU3HAKN BHPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbsi U 3/I0POBBSA
OKPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHKEHUHN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpeJICKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TIpPaKTUYECKHUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMALIMU, HAYYHO-MIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPAa M HAYYHOI'O MHPOBO33PEHHS, O BKIJIAJle POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIep:KaHue OMOIOTHYECKUX TEPMUHOB U TIOHATUMN: BUJI,
NomyJsiuus, TeHOGOHMA, SBOJIOLMS, ABWXKYLIUME CUIbI ((PaKTOPhI) 3BOJIOLIMH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHJI000PA30BaHME, SKOJIOTMUYECKHE (DAKTOPBI,
IKOCHCTEMA,  IPOAYLEHTbI, KOHCYMEHTbl, pEAYLEHTbl, LENUu IUTaHu,
AKOJIOTHYECKas Tpamua, OMoreoreHos, onocdepa;



yMEHUE Hu3jIaratb OWUOJOTHYECKUE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bspa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
ONKMCAHHME YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBIYKEHNE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH
MEXIy HCCICAYEMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJIYyYEHHBIX pE3YyJbTaToB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMCHHE JI€JaTh BBIBOJIBI
HA OCHOBAHHH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJANHWA, TNPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreOlleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DHEPIMH B DKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecredeHus: Oe30MacCHOCTH CBOErOo 30pOBbS M 3I0POBBS
OKPYXAaIOLUX IO, COOMI0IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KAIOIIEH
NPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS TOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pAallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOIMIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YyMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011251 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMMmblI

buonorns kak Hayka

JKuBble cucTeMBl U HX OpraHusanusa

XHUMHUYECKUM COCTaB U CTPOCHHUC KIICTKU

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencrBeHHOCTh M H3MEHUYMBOCTD
OpTraHHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOIOT MU

KoauuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTn4yeckn
e padoThbl

0.5

1.5

DJIEKTPOHHbBIE

(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41c29
2

bubnuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

bubanoreka LIOK
https://m.edsoo.ru/7f41c29
2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c29
2

bubnunorexa LIOK
https://m.edsoo.ru/7f41c29
2




bu6nmoreka [IOK
1 https://m.edsoo.ru/7f41c29
2

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME



11 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

DBOIOIMOHHAST ONOIOT U

BO3HMKHOBEHHE U Pa3BUTHEC KU3HH Ha
3emiie

OpraHusMbl 1 OKpyXkKarouias cpeaa

Coo0111ecTBa 1 SKOJIOTHYECKHUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

33

KonTpoabHbl
e padoThbI

IIpakTHYecku
e padoThl

0.5

2.5

DJIEKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc7
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc7
4

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

bubnunorexa [IOK
https://m.edsoo.ru/7f41cc7
4

bubanoreka LIOK

https://m.edsoo.ru/7f41cc7
4







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

buoiiorus B cucreme Hayk

MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBL.
[TpakTuueckast paborta Ne 1
«cnonp30BaHue PA3IMYHBIX METOJIOB IIPH
W3y4EeHUN OMOJIOTHUECKUX 0OBEKTOBY

buonornueckne cUCTEMBI, IPOLIECCHI U UX
U3y4yeHue

XUMHYECKHNHU cOCcTaB KIeTKU. Boma u
MUHEpaIbHBIE COJIH

benku. Coctas u crpoeHue 0eKoB

DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
«M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTayasbl)»

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTuyeckn
e padoThbI

0.5

0.5

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e612
2

bu6mmoreka [JOK
https://m.eds00.ru/863e656
4

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b7
2

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b7
2




10

11

12

13

14

15

16

17

VriaeBoapl. JIunuael

HyxknennoBeie kuciotel. ATO

HcTtopust 1 MeToAbl U3yueHUs KIETKU.
Knerounas teopus

Krnerka kak menocTHast )KuBasi CHCTEMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «3yuenue
CTPOCHUS KIETOK PACTCHUH, JKUBOTHBIX,
rpuOOB U OaKkTepUil IO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpEnapaTax u X OMHCAHUE

OOMeEH BEIIECTB WX META0OIN3M
dorocunaTe3. XeMOCHUHTES

DHepreTudeckuii oOMeH

JKu3HEeHHBIN UK KIETKHU. JleleHue KIeTKH.
Murto3. JJaboparopHas padota Ne 3
«Habmoienre MUTO3a B KIIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

buocunres 6enka. Peaknys MaTpuaHOTO
CUHTE3a

Tpaucasus — Onocunres Oenka

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e687
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuorexa [JOK
https://m.edso00.ru/863e61f0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [IOK
https://m.eds00.ru/863e796¢

bu6mmorexa [IOK
https://m.eds00.ru/863e796¢e




18

19

20

21

22

23

24

25

26

Hexnerounsie hOpMbI )KU3HU — BUPYCHI

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

Metios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.

OmnonotBopenue. Jlaboparopnast padota No
4 «I3y4yeHue cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOC Pa3BUTHEC OPraHu3MOB

I'enetnka — HayKa O HACJICACTBCHHOCTU U
N3MCHYHNBOCTHU

3aKOHOM€pHOCTI/I HacCJICOJOBaHUA ITPU3HAKOB.

MonorudpuaHoe cKpeluBaHue

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIEJIOBaHUS TIPU3HAKOB

CueruieHHOE HacJel0BaHUEe MPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue
PEe3yIbTAaTOB MOHOTHOPHUTHOTO U
JTUTHOPUIHOTO CKPELIUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MUKPOITpErapaTax»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e754
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edso00.ru/863e81b
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e843
6

bu6mmoreka [JOK
https://m.edso00.ru/863e8612

bu6mmoreka [IOK
https://m.edso00.ru/863e887
8

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60




27

28

29

30

31

32

33

34

I'enernka moia. HaCJ'Ie,Z[OBaHI/Ie IIPHU3HAKOB,
CHCIIJICHHBIX C IIOJIOM

N3menunBocth. HenacnencTeenHas
W3MEHYHMBOCTH. JIJabopaTopHas padora Ne 6.
N3yuenne moauduKkanmoHHON
W3MEHYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO
psila M BapualluOHHOW KPUBOW»

HacnencrBeHHast U3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. «Ananu3
MyTaI¥id y Jpo30(HIIbl HA TOTOBBIX
MUKpOIpernapaTax»

I'eHeTnka yenoBeka

PesepBubiit ypok. O600111€HHE TIO TEME
((HaCJ'IeI[CTBeHHOCTI) 1 NBMCHYUBOCTH
OpPTraHU3MOBY

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

MeToibl M JOCTUKEHHUS CENEKIIMU PACTEHUIA
U KUBOTHBIX

broTrexHomorus Kak oTpaciib MpPOU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

0.5

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d7
8

bu6mmoreka [IOK
https://m.edsoo.ru/863e921
4

bu6mmoreka [JOK
https://m.edsoo.ru/863e921
4

bu6mmoreka [JOK
https://m.edsoo.ru/863e933
6




11 KJIACC

Ne i/

Tema ypoka

DBOJIOUS U METO/BI €€ U3yUCHHS

HcTopus pa3BUTHS npeAcTaBIeHU 00
ABOJIIOLIUU

MukposBoiatonus

[Momynsanus Kak eMeHTapHas eHUIA
BHJ1a U HBorOIMU. JlabopartopHast pabota Ne
1 «CpaBHEHME BUIOB 11O
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBuoKky1iue cuibl (351eMeHTapHble (PaKTOpHhI)
IBOJIOLUH

EctectBeHHbIi1 0TOOp U ero (hopMbl

Pe3ynbTaThl 3BOTIOLNM:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
BHU1000pa3zoBanue. JlabopaTtopHas padora No
2 «Ornucanne MpUcIocoOIEHHOCTH
OpraHusmMa 1 €€ OTHOCUTEILHOTO
XapakTepa

HampaBnenus n myTy MakpO3BOJIIOIIMN

KoauuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbI

0.5

0.5

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e
bu6mmoreka [IOK
https://m.edso0.ru/863e957
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso00.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20

21

22

HeobpaTtumocTs 3BOMIONINN

Wcropus xu3Hu Ha 3emiie U METO/bI €€
U3y4eHUs

['unore3bl NporcX0KAEHUS KU3HU Ha 3eMIie

PazButue xu3Hu Ha 3emMIie 1o 3pam U
nepuogam

OcCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO
U )KMBOTHOTr0 Mupa. [Ipaktuyeckas padora
Ne 1 «M3yueHune uckomnaeMbIX OCTaTKOB
PacTeHM U KUBOTHBIX B KOJUIEKLIUIX»

CoBpeMeHHast CUCTeMa OPTaHNYECKOro MUpPa
OBOJIIOIMS YEJIOBEKA (aHTPOIIOTEHE3)

JBwxymue cuitbl (paxkTopsl) aHTPOIIOTeHE3a

OCHOBHBIE CTaJIIH YBOJIOIIUH YEIIOBEKA
YenoBeueckue pacsl U MPUPOIHBIE
aJlanTaluy 4eaoBeKa

PesepBubiit ypok. O60011€HHE TIO TEME
«BO3HUKHOBEHME U pa3BUTHUE KU3HU HA
3emie»

DKOJIOTHS KaK HayKa

Cpenbl 00MTaHUS U SKOJIOTUYECKHE
(baxTopsl

Aobuotndeckue (axtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

bubmuorexa [JOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863eca48¢e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaeca?

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e




23

24

25

26

27

28
29

30

31

32

33

0COOCHHOCTH PACTCHUI M3 Pa3HbIX MECT
oburanus». JlabopaTopHas pabora Ne 4.
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

Buotnueckue hakropsrl

DKOJIOTMYECKUE XapaKTEPUCTUKH
nomymsiiuu. [Ipaktudeckast paborta Ne 2
«[ToacuéT MIOTHOCTU MOMYISALUN Pa3HBIX
BHJIOB PAaCTCHHIN

Coo01iecTBa OpraHM3MoB — OHOIEHO3

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIC TTOKA3aTEIN SKOCUCTEMEL.
DKOJIOTUYECKHUE NMUpaMuIbl. CBoiicTBa
OKOCHUCTEM. CYKI_ICCCI/IH

HpI/IpOI[HLIe 9KOCHCTCMbI
AHTpOHOFeHHI)Ie 9KOCHUCTEMbI

buocdepa — rmobanpHas sxocucTeMa
3emun

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uocdepsl

YenoseuecTBO B Onocdepe 3emiau

CocyiiecTBoBaHM€e NPUPOABI U
4eJI0BEYECTBA

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb34
8

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo0.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa

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

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd 1
6

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




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus 10/1.H.ITonomapesa,0.A.Kapuuiosa, JI.B.CumoHOBa, M31aT€IbCTBO
Benrana-I"pad
buonorus 11/1.H.ITonomapesa,O.A.Kapuunosa, JI.B.CumoHoBa, U31aTe1bCTBO

Benrana-I'pad

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Mertonnueckue nocodue. bronorus,0a30BuIi

kypc/U.H.ITonomapesa,O.A . Kapuunosa,JI.B.CumonoBa.M3narensctBo Benrana-

I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Sxmacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 726890861408610707646499642787991539916156533292
Bnageney LLlaepman NioGoBe BanepebesHa

OeicTevTened C 16.02.2024 no 15.02.2025



http://www.tcpdf.org

		2024-09-22T18:53:07+0500




