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MNOACHUTEJBHASA 3AIINCKA

[Ipun pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETHUECKYI0 OCHOBY JUIS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COAEpKaHUS Y4eOHOTro TNpeaMeTra
«buonorusiy  coctaBuiM: KoHuenTtyaimeHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, CoIepKaHusl, pe3yidbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXEHUS 00 00LIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®denepaindy, a TakKe TIOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedyeHnH
CYILIECTBOBAHMs YeJIOBeuecKoro oodmiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSAM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMHU MPOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJIOTMM Ja€T MpPEACTABICHHWE O MeIIX, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYAIOIMUXCS CpEJACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEAMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeieieHue TOo pasfenaM H  TEeMaM,
PEKOMEHIyEMYIO TMOCJIEeI0BAaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JOTMKH 00pa30BaTeIbHOIO
poliecca, BO3PaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B nporpamme 1o OWONOTMM TaKXKe YYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUNM OOy4YaromMXCSd IO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosiorum (10—11 xmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yY€HMHM OMOJOTHH, Ojarojgaps 4yeMy B Hel
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTMYHOCTH, KOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpa3e KH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKpY>Kalolell MpPUPOTHOU Cpeje.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YIEICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: NPOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW Cpeie, aHalu3a
BIUSIHUAS XO3SUCTBEHHOW ACSATENBHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHOW HANIPABICHHOCTH
yueOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJIMMOCThIO 0oOecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJHOM M3 aKTyaJIbHbIX 3aJ]]a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOyYaroUIMXcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OpMUPOBAHHE y OOYYAIOLIUXCS TMPEACTABICHUI O
HAy4YHOW KapTHUHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW mpupoje, eé
OTJMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alMU U SBOJIOLUH, CO3MAET
yCIOBHS  JUI:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl, (HOpMUpOBaHUS
($YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3ydenune 6uonorun odecreynBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphI, CHOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUM C
NpPEACTaBICHUAMU U3 IPYTUX YU4EOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY [UIsl ONpPENEICHHUS IMOAXOA0B K OTOOpy u
CTPYKTYpUPOBAHHUIO €r0 COACpXKaHHUs, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHUH.

OT10op conepxanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIIUeCcs: TOJKHBl OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYypbl, OMNPENCISIONMNE aJeKBATHOE IMOBEIACHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKoW nestenbHocTH. Oco0oe MecTo B ITOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHM, KOTOPBIE CIy>KaT OCHOBOM Juist )OPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOUIMX  TyMaHH3alUU
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJIep>KaHHs Y4eOHOro MaTepuana B IpOrpamMme 0
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIIUYUTETLHBIX OCOOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOLINE coaepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckass cucreMay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAY,
«IBOJIOLIUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTY.

[lenp m3ydenusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJaicHUEe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpEeTEeHHuE YMEHUM
UCIIONIb30BAaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JocTxkenue 1enu uzydeHus yudeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUMBAETCS PEIICHUEM CIIEAYIOMIMNX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHCS CUCTEMBbI 3HAHUH O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKallUuX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUe y OOYyYarOIIMXCS TO3HABATENbHBIX, HHTEJUICKTYaJbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISII0OB, UJEH M TOAXOJIOB K HM3YyYEHUIO >KMBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeld KyJIbTypbl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbITA, TOJYYEHHBIX MpPU
U3Yy4YEHUU OMOJIOTUY;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHMM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUYECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM KHBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS STUYECKHUX
HOPM TIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TMOCJIEJACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY>Karoulei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oobmiero obpazoBanus «buonorus», mzyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOJISAIIUM B
cocTaB npeaMeTHoM o0nacTh « EcrecTBeHHO-HAayUHbIE TIPEIMETHI.



Jlist m3ydenus: 6nonoruy Ha 6a30BOM YPOBHE CPETHEro 001Iero o0pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B (HOPMUPOBAHUHM COBPEMEHHOW HAy4YHOW KAPTUHBI MUDA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYECcKas o0padoTka
JTAHHBIX ).

JdeMoHcTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnosb3oBaHUE pa3IMYHBIX METOAOB IpHU
U3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMsA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: ononorun. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKK KU3HWY», « YPOBHU OpraHu3aluu
YKUBOW NMPUPOABD).

Oo6opynoBanwne: moaens moJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIeCTB B KieTke. I[loanep:kaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®epmentsl — Owuonormdeckue Karanuzatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuibl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKTO3a) U TMoJiMcaxapuibl (Kpaxmall, TJUKOIeH,
HeJuT0I03a). buonornueckue GyHKIUU YTIEBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunosesie xkwucnotrel: JHK wu PHK. Hykineotuasl — MoHOMEpHI
HykienHoBbIX kucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GhyHKIIUN.

[{utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
uje 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak uenoctHas »xuBasg cucreMa. OOmMe MpPU3HAKK KIIETOK:
3aMKHyTasi Hapy>kHas memOpana, monekyisl JIHK kak renermyeckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
anu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxneHne MUTOXOHApPUM M miactua. Buasl mmactun. HememOpanHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QYHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX SJIEMEHTOB B HEXHUBOM
npupozie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbl», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue ¢pepmentayn, «Hyknennosrsie kucnotel. JHK», «Ctpoenue Monekysisi



AT®», «CtpoeHne 3yKapuoTHYECKOW KIETKN», «CTpOEHUE KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKW,
«CTtpoeHue spa KIeTKN», « Y IIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHMBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OTIMCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BellecTB, Wi MeTab0Iu3M. AcCUMWIALMS (TIAaCTUYECKUT OOMEH) U
JTUCCUMUJTISIINS (SHEPTETHUECKUT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BemecTB: aBTOTPODHBIN U rerepoTpodHbiit. Poibs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunTe3a. Peakuun
doTtocunTe3a. DPpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. BiausiHue ycioBuil cpenibl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BellecTB, BbIJEICHUE U
aKKyMYJUPOBAHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopoiHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTeabHOE dbochopunrpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun wmarpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanust renetndeckod wHbOpManuMM B KieTKe. [ €HETHYECKUH KOJ M €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. Uctopus oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHHUSI M SKM3HEHHOTO LHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dymutens CIIN/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunbel nutaHusy, «Merabonuzmy, «MuUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dorocuntes», «Ctpoenue JIHK»,
«Ctpoenre U QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Ko,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JIHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekawmue B uHTepdaze. Perumkanus — peakuus MaTpUUHOIO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JlumouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornueckne OCHOBbI Pa3MHOXKEHUS W WHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUME OJHO- U MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKycCcTBEHHOE KJIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TomoBoE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Cragum meio3za. IIponecchl, NpoUCXOAsIIME HAa CTaausX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKHUIA CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mporecc OOpa3oBaHUS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTuE (OHTOreHE3). OMOpPHUOHAILHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienue, racTpysiius, opraHorese3. [loctamOpuonanbHOe pasButhe. TUIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOZAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHOoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemnmukamus JHK», «Mutos»,
«Meiios», «lIpsamoe n Henpsmoe pa3BuTHEY, «l'aMeTOreHe3 y MIICKOIIUTAIOMIMNX 1
4yenoBeKa», « OCHOBHBIE CTaIMH OHTOT€HE3A.

ObopynoBanue: MHUKPOCKOIIL, MUKpOIpenapaThl «CrniepmMaTo301,1bI
MJIEKOIIUTAIOLIErO», «SHIIeKIeTKa MIIEKONUTAIero», «Kapunoknnes B KieTkax
KOpEIIKa JIyKa», MarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxp».

JlaGoparopHass pabora Ne 4. «M3yueHue cTpoeHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[IpeameT u 3amauu reHeTUKHU. VcTopust pasBuTHsA reHeTUKH. Poiib nutonorun
U 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKIlaJ pOCCHHMCKHX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYISIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHYecKasi CHUMBOJIMKA, HCIOJIb3yEMas B CXEMaxX CKpPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBIJIEHHBIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3zus TUOpUIOB MEPBOTO
nokosienus. IIpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTsl ramer. [loHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTMueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHanmu3upyolee cKkpeluBanre. Mcnonp30BaHne aHaIM3UPYIOIIETO CKPEIUBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOM.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJel0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHas1 TEOPHsI HACIIEICTBEHHOCTH. | eHeTHnYecKne KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Mmojia. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BH1bl K3MEHUMBOCTH: HEHACJIECTBEHHAs U HACJICICTBEHHAS.
Poirp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAsT KpUBasl.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIE INMPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHONW N3MEHYHUBOCTH.

HacnencTBenHasi, WM TEeHOTHIIMYECKas, W3MEHUYMBOCTH. KoMOwHATHBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTUA. MyTarmoHHass N3MeHIHBOCTh. Kimaccudukarus MyTaruii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalmii. MyTareHHbie (paKTOpHbI.
3aKOH TOMOJIOTUYECKHUX PAJIOB B HaclieACTBeHHON n3MenunBoctu H. 1. BaBuioga.

BHesinepHas HacaeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka yenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE T€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHnbie 3a0ojieBaHUs 4YeOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepathBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUMNBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Her. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBaHME. 3HAYEHHWE METUIIMHCKON
T€HETUKH B TIPEJOTBPAIICHUH 1 JICUYCHUN T€HETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdeMoHcTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuagHOoe  CKpelmMBaHUEY,
«uTomoruueckue OCHOBBI TUTHOPUIHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoIencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACJIEJIOBaHMS,
CLHEIUIEHHOTO C mnojom», «KapuoTumbel YelnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKaroHHass W3MEHYHBOCTHY, «HacmemoBanue pesyc-
baxTopa», «I'eHeTHKa rpynn KpoBu», «MyTallmoHHas HU3MEHUYHUBOCThY.

OO6opynoBaHue: MoJeNu-anmIuKauu «MOHOTUOPUIHOE CKpEelIUBaHUEY,
«HenonHoe noMuHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHuKpompemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKpEIUBaHUs y IPO30(PHIIbl HA TOTOBBIX MUKpPOIpenapaTax.

JlabopaTtopHnas pabora Ne 6. «3ydyenne MoauUKAITMOHHOW NU3MEHYUBOCTH,
MMOCTPOCHHE BAPUALMOHHOTO PSJia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puiabl HA TOTOBBIX
MHUKpOIIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MpoUECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHHUH. LIeHTpbl MPOUCXOXKACHUS JOMAIIHHUX >XKUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbI M MHAUBUIYaJIbHBIA OTOOPHI B
CENIEKIIMM PAcTEHHH M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJYyYECHHUE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEKUMU pACTEHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonOrMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTECHUM.
KiioHnpoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue WM dthueckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

TaOmuupl u cxembl: KapTta «LleHTpbl NPOUCXOXKIEHHST W MHOIrooOpasus
KYJbTYPHBIX pacTteHui», «[lopoabl JOMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas rubpuauzanus», «Padoter akanemuka M. @. BanoBay,
«[lomumnongus», «OObeKTel OuoTexHONOTUNM», «KileTOuHbIE KyJNbTypbl U
KJIOHUPOBaHKE», «KOHCTpynpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEILIO0B TUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03UCTBEHHBIC PACTCHUS.



JlabopaTopHble M mpakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKLHMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKLNOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpuUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[IpeanocbUIKM BO3HWKHOBEHHUS 3BOJIIOLMOHHONW TEOpPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lal€eoOHTOIOTHYECKHE: TTOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3MblL. MOJIEKyIIPHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTel y Bcex
OpraHu3MOB.

OomonnoHHas Teopuss Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBUKyIME CHIIBI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYNBOCTb,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunretnueckas Teopus 3Bosonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsauus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((hakTopbl) 3BOMNIONMHM BHIOB B MpuUpoje. MyTallMOHHBIH
IpOLECC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Apeid
reHoB. M3omanus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoommi  (akTtop 3BOMOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoO0aeHHOCT OpPraHU3MOB KakK pe3yibTarT 3Bodronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U WIANO-adaNTalKH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBomonsi. DPopMbl  ABONIONUU:  (puiieTUYECKas, JMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleUaIu3UpOBAHHBIX NMpenKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanuum:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmuip! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOprObBI 32
cymectBoBanue», «EcrecTBeHHbIt 0TOOp», «MHOroo0pa3ue COpTOB pacTeHHID»,
«MHoroobpazue  nopon  KHMBOTHbIX»,  «llomymsaumm»,  «MyTtaunoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnmoanantamum», «OOmas nereHepanus»,
«/IBmKymre cunbl 3BoMOIMMY», «Kapra-cxema wMapuipyTta nyTtemectBus 4.
Hapsuna», «bopbba 3a cyuiectBoBaHue», «lIpucnoco6iIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuekuusa «lIpumepbl 3aluTHBIX TPHUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUS HBOJIIOIUNY, 00bEMHAS MOENb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMmbl COXpPaHHOCTH
VCKOMAEMbIX JKMBOTHBIX W pacTeHui», wmonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHele npemnaparsl «Pa3Butme Hacekomoro», «Passurne
JSATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuass padota Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pPa3BUTHE KU3HH Ha 3em.ie.

JlonayuHble TPEACTABICHHUS O 3apOKACHUM >KM3HUA. HaydHble Trunoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYeCKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHME IPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKHUIA,
OPJAOBUKCKUH, CHITyPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickags »pa ®W €€ mepuoAbl: MaJCOrC€HOBbIA, HEOTCHOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE ATalbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢do3bl y pacTeHUd u
*KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYECKOTO MHpa KaK OTpakeHHe 3BooUUHU. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOLHA YeOBEKA. AHTPONOJIOTHs Kak HayKa. PazButue npeactaBieHui o
IPOUCXOXKJICHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymme  cuiabl  (pakTtopsl) — aHTpomoreHne3a.  HacnejctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
U3rOTOBJICHUE OPYAUH TpyZAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbiid, YenoBek mnpsaMoxonsuuvi, YenoBek HeaHACPTAIbCKUN, YenoBek
pasyMHbiii. Haxoiku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 001acTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbBIIME  pachl:  €BPONCOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUabHAas),  MOHTOJOUJHAs
(a3uaTcko-aMmepukaHckasi).  UepTbl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYILIECTBOBaHHsA. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHcTpanun:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoyiHEUHOM cuctembl», «Pa3BuTne
opraHnueckoro wmupa», «PacturenbHass KieTka», <« OKUBOTHas  KIIETKay,
«IIpoxapuoTnueckass kinertka», «CoOBpeMEHHash CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOJIN», «HeroBeYecKrue paco».

O6opynoBanme:  mymsiku  «lIpoucxoxknaenue — vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeOBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpoHOJOrHMYecKass Tabnuma, Koyuiekuus «Dopmer
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUN My3€el).

Tema 3. OpranusMbl 1 OKPYKaOIIAs cpeaa.

DKoJorus KaK Hayka. 3a/ladyd ¥ pa3zelibl IKOJIOTUH. MeTo bl IKOJIOTHYECKUX
UCCIIEJOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonoruyeckux (HakTopos:
abuoTHyeckue, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBHE OSKOJIOTMYECKUX
(akTOpOB HA OPTaHU3MBI.

Ab6uotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[TpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTopHI. Bunnl OMOTHYECKUX B3aUMOJIENCTBUMN:
KOHKYPEHIUA, XUIIHAIECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyaiau3M, KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJCUCTBUN Ui CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyisiuuu. OCHOBHBIE IOKa3aTeNlnu
NOMYJISILUNA: YHCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryJsisauus.

JdemoHncTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabmuupl u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoanzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH OIS UHDY30puH-Ty Ppenbki», «[IuieBsie nemnm.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHHUI M3
pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

ITpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISAUUI pa3HbIX BUAOB
pacTEeHUu».

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

Coo0miecTBO opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuieBas). Buasl-nomuHanTel. CBsA3M B
OUOILIEHO3E.

Okosnorudeckue cucrteMel (skocuctemsl). IloHsTe 00 skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMBbI. [IWileBble 1€MW U CETH.
OCHOBHbBIE TIOKAa3aTENU SKOCUCTEMBI: Omomacca, MPOAYKIHSA. DKOJIOTHYECKHE
nupamMuibl: MPOAYKUHUHU, YHUCIEHHOCTH, OuomMaccel. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMs, pa3BuThe. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMa XBOIHOTO
VI TITUPOKOJIIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB M CTPyKTypa
ouocdepnl. XKuBoe BemectBO U ero ¢ynknuu. OcobeHHOCTH Ouocdepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiectB U OMOreOXUMUYECKUE KBl AIIEMEHTOB (YIJiepo/a,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGanbHbIE IKOIOTHYECKUE TIPOOTEMBI.

CocyuiecTBoBaHNE IPUPOIbI u 4YeJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJ€HHUs] TMPUPOJHBIMU pEcypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencu, B. H. Cykaués, B. U1. BepHaackuii.

Tabmumpr u cxemsl: «IIumeBbie nenu», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbie coobmiecTBa», «llenu nutanusy, «IKoJIoTHUYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  jeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKH
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BO», «IlouBa — BakHelInas cOCTaBIAOIIAs
ounochepr», «DakTopsl Aerpaganuu mnouBy», «llapHukoBelil s dexr», «DakTopbl
paaroaKTUBHOTO 3arpsizHeHus: Ouocdepnl», «OO0mas crpyktypa Ouocheps»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KpaH Ouochepsy,
«KpyroBopot yriepoaa B Ouochepe», «KKpyroBopot azota B mpupoze».

O6opynoBanue: Mopelb-annkanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIUN «brorieHo3y, «Bpeaurenu BaxHeHIIMX
CEJIIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», TepOdapuu U KOJUIGKIMHM PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepanmu, H300paK€HUs OXPAHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHMSI  OOyYalONUMHUCS TPOTPaMM  CpPEIHEro  OOImIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTAaTOB OCBOEHUsA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUHCKON
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIIMM K  OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, HPUCYLIMMH CHUCTEME
OMOJOTMYECKOrO0  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3YyNBTATBI OCBOEHUS NpeaMeTa «bHOJOTUs» JOCTUTAKOTCS B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJa U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBA)KE€HUSI, OCPEKHOIO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 HU
TpagulUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae U
OKPYKarLIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaXKCHUE
3aKOHA ¥ PABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEHN ¢ pa3HbIMU YOEXKICHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4y, YBaXXKUTEIBHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3BIK U KYJBTYpY,
MPONIOE ¥ HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUIO U MaMATHUKAM MPUPO/IBI,
JNOCTUXEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YE€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MNPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE SMOIMOHATBHOTO BO3/ACHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI H
IMOIUOHAIBHOIO 0J1ATONOJTyYHs:

NOHMMaHHWE W pealu3alnus 37A0pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  mUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, perysipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPY10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYA0TIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynaymield mpodeccud U peaTru30BbIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0 U C€aMOOOpa30BAHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

DKOJIOTHYECKU II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKPYXKAIOLIEH CPEIb;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOIIeM U TMyTed ux
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHUU OUOJIOTUHU
3HaHWSI W YyMEHUS TPU PEIICHUH TPoOIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COOMIOZICHNE TIpaBWJI  TOBEACHUS B TPUPOJE,
HAIpaBJIEHHBIX HA COXPAHEHUE PABHOBECHUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKpPYKarOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPAaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJbTYpP, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpEICTaBICHUS 00 OKPYXAIOUIEeM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECypcHble  NPOOJIEMBl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOAJBHBIX HKOJIOTHMUYECKUX MPOOJIEM U
o0OecrieyeHus  Imepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJIOTMYECKMX 3HAaHMH B LEJAX
HOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUIMOHAJIBHOW T'PaMOTHOCTH O0OydYarommxcs, Gpopmupyemon
IpU U3y4YEHUH OMOJIOTHY;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHWs JJI1 aHauu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYYEHHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Mpo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HaHUE I[ICHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAIBHO U B IPYyIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyYE€HUIO HOBBIX 3HAHUN MO OHMOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMs yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuWMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYYAIOUINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSTHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHMUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBJICHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe, OKCIEpUMEHT U JAPYTHUX),
yHHUBEpCajdbHble y4eOHble JeWCTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIme dhopMupoBaHue (YyHKIIMOHATILHOM
TPAaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTD
00ydJarmuxcs MCTIONI30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEIILHON U COLMAJIBHOW MTPAKTHKE.

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osaanenue YHHBEpPCATbHBIMU Y4eOHbIMU NMo3HaABATEJbHBIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOATEJIbBHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM );

ONpEeNeNATh IEJIU JSATCIbHOCTU, 3ajiaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C TOCTABICHHBIMU LIEJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TTOHSATUS JUIsl OOBSICHEHUS (DAKTOB M SBICHUMN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE paCCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYIMPOBATH BHIBOIBI M 3aKIIIOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaan3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCIIEeI0BAaTEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30oBaHUI0 M NPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM UUCIIE MIPH CO3JaHUH YUEOHBIX U COLUATIBHBIX MPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUleHHs, HAaXOAWTh apryMEHThI AJs JJ0Ka3aTeJIbCTBA
CBOUX YTBEPXJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBIN MOMCK MEpEeHOca CPEJACTB U CIOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO UM MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIHpPOBATH 3aNPOCH M MPUMEHSATh PA3IMYHBIE METOJNBI MPU MOWCKE U
oTbope Omosiornyeckor MHPopMaIuu, He0OXOAMMOMN /JIsI BBIMOJHEHUS YUEOHBIX
3amady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TIpeaCTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu pabote ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHSATh XUMHYECKHE, (QU3NUYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hopMmyIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMmaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH A€HCTBUSMM:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(pepax »KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 0OCYXIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBITIOJHEHUS TIpeiaracMoin
3a/la4y¥, YYUTHIBATh WHTEPECHl U COTVIACOBAHHOCTh TO3MIMHA APYTUX YYACTHHUKOB
JTMAJIoTa WA TUCKYCCUHN);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYAaIlHid,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMHU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHMUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBAThH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUU YUeOHOH 3a1a4u;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHH Yy4YaCcTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[Aa M KaXXJOrO0 YYaCTHHKAa KOMaHIbl B
001 pe3ynbTat mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHMBEPCANbHBIMH PeryJATUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M NOCTYNKAax IO OTHOLICHWIO K KUBOM NPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl C  yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HaHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIUIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKM WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IIpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0S U APYrUX:

IPUHUMATB ce0sl, MOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYrMX IIpU aHaJlu3e pPe3yJbTaToOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT crierupuueckue st yaeOHoro npeameta «buomornsy
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4E€OHBIX CUTYallUsX, a TaKXKe B PeaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpenMerHble
pe3yJIbTaThl MPEICTaBICHBI IO TOaM 00yUYEeHHS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUSI ECTECTBEHHBIX HAyK, B (OpPMHUpPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHAIHLHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBAaTh COAEpKAHME OMOJOIMUYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJETKA, OpraHu3M, Meraboau3M (OOMEH BEIIECTB M MpPEBpaIICHHE
SHEPruM), TOMEOCcTa3 (CaMOperyJsiius), YpOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKUE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JIOTMa MOJIKYJSIpHON Ouosnoruu), 3axousl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. 1. BaBunosa), onpenensiTe rpaHULbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOMIOCHUE U
OMMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHWI, OpraHMU3alys U TMPOBEICHHE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHHUE IOTYUYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TMOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICISATh CYIIECTBEHHbIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIAYaJbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSAThH IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWUM, JJI NPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpYKaIOIIMNX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  palUOHAJIbHOTO
IPUPOIOTIOTB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIsl MpeCKa3aHUsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpakTHYEeCKHe pPadoThl, COOIIOATH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALUIO
OMOJIOTMUYECKOT0  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMAaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMOJIOTMUYECKYI0 MHPOPMALIMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
KJlacce JOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBATh COAEpkKAHHE OMOJOIMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALNSA, T€HO(DOH, IBOIIOLUS, ABMKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHMUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbl, KOHCYMEHTBI, PpEIYLEHThl, I[eNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETWYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbopa, uepemoBaHusi TTIaBHBIX HANpaBICHUA U
nyTeit sBomoruu A. H. Ceeprioa, yuenns o 6mocepe B. U. Bepranckoro),
OTIPENEeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
ONMHCaHNE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIJKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIYeMbIMU BEIWYHMHAMH, OOBSICHEHHE IMOJyYEeHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJSLMHA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JIEUCTBHUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TepeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYyTrOBOPOTa BEIIECTB U OMOTrCOXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJyYeHHBbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpYKaIOIIMX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (LIeMU MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0ATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHKOB (CpeACcTBa MaccoBOW MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ast OUONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHme pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabneie | Ilpakruueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
1 buonorusa xak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p t https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
3 XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 XK 6
HBHEACATENLHOCTE IIICTKH https://m.edsoo.ru/7f41¢292
5 PazmHoOXeHUE M MHIUBUIYaTbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpPTraHu3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3jgeoB H TeEM nmudpoBbIe
Ne i/ P KonTtpoabnbie | IIpakTnueckue (1upp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIONMOHHAS OMOJIOT U 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bubnnorexka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"gusMel U OKpYy KaroIas cpeaa 5 1 buGnnorexa LIOK
p Py B e https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUECKAE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bbubmuoreka [IOK
P 2
> C3CPBHOC Bpenit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThbI padoThbI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 01.09. https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUSA KUBOW TPUPOIBI.
[IpaxTuueckas padota Ne 1 Eub OK
2 «Mcnonp30BaHUE pAa3TMIHBIX 1 0.5 08.09. nosmotexa Il
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cucremspl, NpOLECCHI | 15.09 bu6muoreka [IOK
U UX U3YYECHHUE o https://m.eds00.ru/863e¢6564
4 XuUMHUYECKU cOCTaB KJIeTKU. Bosa u | 9 09 bubnuorexa [{OK
MUHEPAJIbHBIE COJIU o https://m.eds00.ru/863e674¢
bubnunorexa [IOK
5 benku. CocTaB u cTpoeHue OeKo 1 29.09.
o TaB i CTpocHH HoB https://m.eds00.ru/863e¢6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 06.10 bu6muoreka [IOK
KaTaIUTHYECKON aKTUBHOCTH ' o https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMHIIa3bl
WM KaTaJla3bl)»
b K
7 VYrnesoasl. JInnuasl 1 13.10. nbmmorexa [0

https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxneunossie kucnotel. ATO 20.10. https://m.edsoo.r/863c6d5c
9 Hcropus u meTonsl u3y4eHus 27.10. bu6nuorexa [IOK
kneTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Kietka kak neioctHas )KuBas 1011,
cucremMa
CrpoeHnune syKapuoTUUECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3ydyeHune CTpoeHus KIETOK bubnmoreka [JOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 17.11. https://m.edsoo.ru/863e6ff0
OakTepuil 1Mo MEKPOCKOTIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKPOTIpEIapaTax u ux
OTUCaHUE»
bubnunorexa [IOK
12 OOMeH BeleCTB WM MeTa00JIN3M 24.11. https://m.edsoo.rw/863766c
13 ®oTOCUHTE3. XEMOCHUHTE3 01.12. buomorexa HOK
https://m.edsoo0.ru/863e7c98
. bubmuorexa [{OK
14 DHepreTudeckuii oOMeH 08.12. https://m.edsoo. /863 Tage
JKu3HeHHBIN IHUKII KIETKHU. [lenenue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmronenne Mutosa B 0.5 15.12. bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOMpEIapaTax»
16 buocunTe3s Oenka. Peakmus 9212, bubnuorexa [{OK
MAaTPUYHOI'O CUHTE3A https://m.edso00.ru/863e796¢
17 Tpancusmus — OuocuHTE3 OCNKa 29.12. Bubmiorexa IIOK

https://m.eds00.ru/863e¢796¢




18 Hexnetounsie GopMbl )KU3HU — 12.01.24 bubnmoreka [JOK
BHPYCHI R https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB 19.01. https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK
20 Meii 26.01.
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OMI0q0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 02.02 bubnmoreka [JOK
«/3ydeHne cTpOEHHs TOJOBBIX ' R https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
2 NunuBuyansHOE pa3BUTHE 09.02 bu6muoreka [IOK
OpraHu3MoOB o https://m.edsoo.ru/863e¢8436
7 I'eneTuka — Hayka o 16.05 bu6muoreka [IOK
HACIIEJCTBEHHOCTH ¥ M3MEHYUBOCTH o https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACIIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 01.03 bubmorexa HOK
P ) pra o https://m.edsoo.ru/863e8878
CKpEIIMBaHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 f€3aBI/II()ZI/If\[/IOFO HainI: OBaHUA 15.03 bubmorexa LIOK
A o https://m.edsoo.ru/863e89a4
MPU3HAKOB
CreruieHHOE HaclIeIOBaHue
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenue pe3ynbTaToB 0.5 29 03. bu6muoreka [IOK

MOHOTHOPHUIHOTO M TUTHOPHUTHOTO
CKpEIIMBAHMS Y APO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

https://m.eds00.ru/863e8c60




7 I'enetuka mona. HacinenoBanue 1 05.04. bubnunorexa [IOK
MPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.eds00.ru/863e8c60
HN3menunBocth. HenacnencteeHHas
W3MEHYHMBOCTH. JIJabopaTtopHast

)3 pabota Ne 6. I/Isyq(iHI/Ie 1 0.5 12.04 bu6muoreka [IOK
MOIU(DUKAITIOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psifia U
BAapUALIMOHHON KPUBOI»

HacnencTBeHHast ©3BMEHUYMBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 19.04. bubnmoreka [JOK
«AHanu3 MyTauui y 1po30¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenaparax»

30 ['enernka yenoBeka 1 26.04. bubmorera [IOK

https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O600111eHNE TTO
31 teme «HacneacTtBeHHOCTD U 1 03.05.
U3MEHYHBOCTH OPTaHU3MOBY»
bubnunorexa [IOK

32 Cenekuus Kak HayKa U IpoIece 1 10.05. https://m.cdsoo.ru/863¢92 14

1 MeToabl U JOCTHXKEHHS CEIICKIINHT 1 bubnuorexa [{OK
pacTeHui U )KUBOTHBIX 17.05. https://m.edsoo.ru/863e9214

34 buotexHosorus kak orpacib | 27 05. bu6muoreka [IOK
MPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka IIpakTHyeckue Aara wHppoBbIe
Bcero U3y4eHust o0pa3oBaTebHbIE
padoThI
pecypchl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcrtopwust pa3ButTHs npeacTaBieHuit 00 | bubnnorexka HOK
JIBOJIIOLIUN https://m.eds00.ru/863e€9570
Bbu6nmuoreka [IOK
3 Muipossoiowts ! https://m.edsoo.ru/863e9¢cle
[Tonynsiust Kak 3JIeMeHTapHask eMHUTIA
4 BUJA U dBomonuK. JlaboparopHas padota Ne 1 0.5 bubnmoreka [JOK
1 «CpaBHEHUE BUIOB 10 https://m.eds00.ru/863e¢99¢6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBroKyIme cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnuorexa [JOK
3BOJIOLUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctecTBenHsblIit 0T00p U ero (hopMbl 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynpTatsl sBOTIONMN:
MIPUCTIOCOOJIEHHOCTh OPTAHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopnas padora No 1 0.5 bubnnorexka HOK
2 «Onucanue NprCcIoCcoOJICHHOCTH ’ https://m.edsoo.ru/863e9fde
Oopranu3ma 1 €€ OTHOCUTEIBHOIO
XapakTepa»
8 Hamnpasnenus u myT MakpO3BOJIIOLIUU 1 buommorexa LHOK
https://m.edsoo.ru/863e9¢cle




9 HeobOpatumocTs 3BOIONINN
10 Uctopus xu3Hu Ha 3emMiie U1 METOIbI €€
U3YYECHHS
11 ['unoTe3sl MpOUCXOXKICHUS )KU3HUA HA 3eMiie bubmorexa LOK
https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bubnnoreka HOK
epuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3Tarbl HBOJIIOIUNA PACTUTEIBHOTO
13 U J)KUBOTHOTO Mupa. [Ipaktudeckas pabora 0.5 bubmmoreka [IOK
No 1 «3yueHne uCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8be
pPacTeHUi U KUBOTHBIX B KOJUJIEKIIHAX)
14 CoBpemMeHHas cucTeMa OpraHudecKoro MUpa bubmorexa HOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEeKa (aHTPOIIOTECHE3) bubmorexa [TOK
https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 JIBroxynue cuibl ((hakTophl) aHTPOIIOTEHE3a hitps//m.cdsoo.ru/863caddd
17 OCHOBHBIE CTaIUH 3BOJIOLINH YEIOBEKA
13 UYenoBeyeckue pacel U MPUPOIHBIE bubnnoreka HOK
ajarnTalyy 4yeaoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O000IIeHHE 110 TEME
19 «BO3HHUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHS KaK HayKa
)1 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK
bakTopsl https://m.edsoo.ru/863eafec
” Abunotnueckue pakropsl. JlabopaTtopHas 0.5 bubmmoreka [JOK

pabora Ne 3. «Mopdomornueckue

https://m.edsoo0.ru/863eb10e




0COOEHHOCTH PacTEHUH U3 Pa3HBIX MECT
obutanwmsy. JlabopaTopHas padora Ne 4.
«BrustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJICYCa

bu6mmoreka [IOK

23 brormieckue daxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
24 nonyJisiiid. [Ipaktrdeckas padorta Ne 2 0.5
«IToacd€T MIOTHOCTH MOMYJIALIMI Pa3HbIX
BUJIOB paCTCHHI»
bubnnoreka HOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 https://m.c dsof)l.ru 1863ebd6a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) hitps://m.c dsm])_.[ru 1863ebd6a
OcHOBHBIE MOKa3aTeNIN IKOCUCTEMBI.
27 Dkonoruueckue nupamuabl. CBoiicTBa bubmmorexa OK
skocrctem. Cykiecos https://m.edsoo.ru/863eb5fa
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTpPONOT€HHbBIE IKOCUCTEMBI
30 buocdepa — rinobanbHas 3KocUCTEMA bubnuoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnnoreka HOK
ounochepsl https://m.edsoo.ru/863ebd16
32 YenoeyecTBo B Onochepe 3eminn
3 CocymiecTBoBaHUE TPUPOJIBI U bubnnorexka HOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepHblil ypok. O0001I€HNE TEMBI

«COO6IJ_I€CTB21 1 OKOJIOTHYCCKHUE CUCTCMBI»
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* buonorwus / Ilaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilon
pen. Ilaceunuka B.B., AkimonepHoe o6miectBo «M3maarensctBo «IIpocsenienre»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AkuronepHoe o6miectBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
KonTposibHO-u3MepuTenbHbie MaTepuaisl. buosorus. 10-11 knace

Boponuna I'.A., UBanoBa T.B., Kanunoa I'.C. buonorus. [Lnanupyemslie
pEe3yJIbTATBHI.

Cucrema 3aganuii 10- 11 xnaccer M.: «lIpocBemienne»

YenoBek U OKpy»karomas cpena YueOHuk A AuddepeHInpoBaHHOTO 00ydeHus
JIL

AmnacracoBa u Jp. M IIpocenienne

Axumymikud M., 3anumarensraas ouosiorusi. — M.: IIpocBenienue

[Toaroroska k onmumnuagam o o6uosoruu T. A. JloBkoBa M Alipuc-npec

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



Poccuiickas anekTpoHHas mIKoia

- https://resh.edu.ru

Enunas komnekuus nudpoBeix 00pa3oBaTenbHbIX pecypcoB. Komnekius

pa3znooOpasubix [{OP B paznuunsix ¢popmarax  http://www.school-

collection.edu.ru

Enunoe okHo goctyna k oopaszoBarenbHbIM pecypcam. Katanor DOP nus

yUUTEICH-TIPEIMETHKOB http://window.edu.ru







