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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0M0B K (OPMHUPOBAHUIO COAEpKAaHUS Y4eOHOro TNpeaMeTra
«buonorusi»  coctaBwiM: KoHUentyaiabHele mnojnoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®Denepainuy, a TakKe TOJOXKEHUS O
cnernuduke Ononoruu, € 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecredyeHnN
CYIIIECTBOBAHMsI YeJIOBEUeCKOro oodiiectBa. COraacHO Ha3BaHHBIM MMOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouojoruum Ja€T TpPeACTaBlIeHHE O UesIX, 00 oOuei
cTpateruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TEeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JOTMKH 00pa30BaTEILHOTO
poliecca, BO3PAaCTHBIX OCOOCHHOCTEH 00YJarOIITIXCS.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaloMIMXCS MO OCBOCHMIO COACpKaAHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbIi ypPOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yUY€HMM OHMOJIOTMM, OJjlaroiapss 4yeMmy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OpHEHTAINM JTUYHOCTH, SKOJOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 370POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Ccpere.
[ToaToMy Hapsxy ¢ u3ydeHHEeM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU I PEUICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeslOBEeKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHMS B OKpYXKalollled NpUPOAHOW cpeae, aHalu3a
BJIMSIHUSL XO3SHCTBEHHOW JAESITENbHOCTH YENOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIATHON HANPaBIEHHOCTH
ydyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH ISl pEIlIeHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOrOo
oOpa3oBaHms, KoTopas mpennosaraer (OpPMHUPOBaHHE y  OOYyYaromIMXCs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOW KapTHHE MHpa, paciiupsieT U 00O0OIIaeT 3HAaHUS O KUBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMd U SBOJIOLUH, CO3MAET
yCIOBHA A  TIO3HAHUS  3aKOHOB  JKMBOW  TIpUpoOAbl,  (HOpMUPOBaHUS
(GYHKIMOHATBPHONH T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IIEHHOCTHOTO OTHOILIEHUS K KUBOUM MPHUPOJE
U YEJIOBEKY.

BonbIioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonoruu odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
MHTEIJUICKTYalIbHBIX, KOMMYHUKAIlMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpallid OMOJOTHMUYECKUX 3HAHUM C
NPEACTaBICHUAMU U3 IPYTUX YU4E€OHBIX NPEAMETOB, B YACTHOCTH, (GU3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IpenMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJEpKaHHUs, MPEACTABIEHHOTO B IMporpamMme IO
OHOJIOTHH.

Ot6op conepxkanus yueOHOro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO TIOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHbl OCBOMTH 3HAHHMS W YMEHUS, 3HAUUMBbIE Jif
dbopmupoBanus OOIIEH KyJIbTyphl, ONPENCISIONNE aJCKBATHOE IIOBEICHUE
4eJI0BeKa B OKpY’KaIoUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYEcKoi nesitenbHocTH. Ocoboe MecTo B 3TOW CHUCTEME 3HaHUiA
3aHUMAIOT 3JIEMEHTHI COACPKAHMSI, KOTOPbIE CIYXKaT OCHOBOM 111 (pOPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJAEpXKaHHUS Y4eOHOro MaTepuana B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHHMsS 3HAHUM 00
OTIUYUTEIBbHBIX 0COOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3alluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTeabHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOTO Mo3HaHuA», «KieTka kak Ouomnoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucrema», «CucreMa M MHOT0O0Opa3ve OpPraHUYECKOTO MUpPay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTIY.

[lenp u3yuenusi yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHHEe  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPAa3HOTO paHra U MpUOOpEeTeHHuEe YMEHUM
UCIIONb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEIICHHSI PA3TUYHbIX KU3HEHHBIX MPOOIEM.

JocTixkeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIIEAYIOIMIMX 3a/1ay:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, UJEH M TOJAXOJOB K HM3YyUYEHHIO >KHBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3alUu;

CTaHOBJIEHHWE Yy oOyvarommxcsa oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW U OMbBITA, TOJYYEHHBIX MpPU
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHre Yy OOydYalOIIMXCd YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTHUECKUX 3HAHUM B MPAKTHUYECKON NEATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHUBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS ATUYECKHUX
HOPM TIpU MPOBEICHUHN OMOJIOTMYECKUX HCCIIEA0BAaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Ji TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYIBTYpPHI, 4151 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU TSI
OLICHKH TMOCJIEACTBUI CBOEH JesTEIHHOCTH 10 OTHOIICHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOQUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOiero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YPOBHE, SIBIISIETCSI O0s3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB NpeaIMeTHOM 001acTu «EcTecTBeHHO-HAyUYHbIE TIPEAMETHI.



Jlist m3ydenusi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBojuTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKON U TPABOM.
Pons Ouonorum B (QopMUpPOBaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTobpl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYEcKas o0padoTka
JAHHBIX ).

JdemoHncTpanuu:

[Toptpetsr: Y. apsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHH3aLMA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaAMET U3ydeHus: ouonaorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBI.

JdeMmoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK >KU3HW», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojenb MoJiekyibl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUI COCTaB KIETKM. XUMHUYECKHE DBIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeEllecTB B KieTke. Ilomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYyJbl (NepBUYHAs, BTOpPUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmeHTsl — Oumosormueckue Katanm3aTtopel. CtpoenHue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crnenuduuHoctb. KodepMmeHTsl. BuTamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JIaKTO3a) U TMoJMcaxapuiabl (Kpaxmall, TJIUKOIeH,
HeJuT003a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlumuner:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
YTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hykneunossie xkwucnotsl: JHK u PHK. Hykneornasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
uzeil 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3YyUYEHUs KIIETKH.

Knetka kak menoctHas >kuBas cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekynbl JIHK kak renermueckuii ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUSA PACTUTEIBLHOM, >XKUBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpana, e€ cBoiictBa u hyHkiuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
an30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJIACTHJBI.
[IpoucxoxneHne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QYHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdeMmoHcTpanuu:

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

[unarpammer:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguyeckass TabiauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekymbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKM», «CTpoeHue >KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue spa KIeTKu», «YiIeBoAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BeliecTB, Wi MeTaboau3M. AccuMUIALUS (TIaCTUYECKUM OOMEH) U
JTUCCUMUJIISIIINS (SHEPTeTHUECKHi OOMEH) — JIBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Poiib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B IMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbiit. Poibs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBass (a3pl (porocuHreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TSl )KU3HU
Ha 3emue. Biausinue ycioBuii cpenbl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernieHue BellecTB, BbIJEICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopoaHoe OKHCIIEHUE, UM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe bochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun martpuuHoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanust renetndeckod wHbOpManuMM B KieTKe. ['€HETHYECKUH KOJ M €ro
cBoiictBa. Tpanckpunuus — matpuusblii cunte3 PHK. Tpancnsanus — 6uocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYychl. ctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3byaurens CIIN/a.



OOpatHast ~ TpaHCKpWmIHMs, peBepraza u  uHTerpaza. lIpodunakruka
pacmnpoCcTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpauuu:

[Toptpetsl: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«JHepreTuueckuii oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynosanue: monaenu-anminkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHE KIETKN», MOJeib cTpykTyphl JTHK.

Tema 5. PasmHokeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHbl UK, WM SKM3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Perumkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOXKEHUS W  WHIMBUIYAJIBbHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetkn — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUATO34.

[Tporpammupyemasi ruGesb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VcKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKIUU.

[TonoBoE pa3MHOKEHHE, €ETO OTIMYHS OT OECOJIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKHMI CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH W SUIHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SUIEKIeTKa) — CHepMaTOreHe3 M OBOICHES3.
OcoOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisius, opraHorese3. IloctamOpuonanbHOe pasButhe. TUIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMpsIMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

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

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue kneTku OakTtepuity, «CTpOeHUE TOJOBBIX KIETOK»,
«Ctpoenne xpoMocoMbl», «Knertounsrii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIIUTAIOIIMNX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparhbl «CniepmMaTo301/1bI
MJIEKOIIUTAIOLIErO», «SIMIeKIeTKa MIIEKONUTAaKIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allllIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M NpakTHYecKHe PadoThI:

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

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpOEHUS NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieqcTBEeHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpeamet u 3aaun reHeTUKU. VicTopust pasBuTUs reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWU T€HETUKU. BKilaJ pocCHHCKMX U 3apyOeKHbIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKUI,
IUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTUUECKhil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe CcKpemmBaHUe. 3aKOH €IuHO-00pa3us TUOpUIOB MEPBOTO
nokosienust. IlpaBwiio AOMHHMpOBaHMS. 3aKOH pAaCUICIUIEHHS MPU3HAKOB.
['unoresa yncroTel rameTt. [logHOE 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHanmu3upyromee ckpelmuBanme. Mcnonp30BaHne aHaIUM3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPECIICHHSI TEHOTHIIA OCOOM.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapyleHne cuemieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['enetuka mona. XpOMOCOMHOE OMpEeeHUEe Moja. AyTOCOMbI U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHele opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOIM(DUKAIIMOHHOW U3MEHYMBOCTH. BapHallMoHHbIN psil ¥ BapHallMOHHAs KpUBasil.
Hopma peakuuu mpusHaka. KojJiM4ueCTBEHHbIE M KAYECTBEHHBIEC IMPU3HAKA U UX
HOpMa peakiuu. CBoicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneactBeHnHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMO0JIOBOM MpOIlecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalmoHHasi n3MeHYMBOCTh. Knaccudukanus MyTaiuii: TeHHBbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacienacTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETUYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE TEHOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a0ojieBaHUs 4YeJOBEKa: TI'€HHBICE OOJIC3HH,
OOJE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOr0 00pa3a >KU3HM, AUATHOCTUKU, MPOGUIAKTUKHN U JICUCHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHHE. 3HAUYECHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemoHncTpauuu:

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

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro ILHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€HeThueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnoiom», «Kapuotumel 4enoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoauduKkanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeNU-aNIIMKAIMK «MOHOTHOPUHOE CKpEIMBAHUE,
«HenonHoe noMuHMpoBaHUEe», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpomnpenapaT «Jlpo3zodpuna» (HOpMma, MyTauuu
(dhOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «["'opox moCceBHOI.

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW N3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEJEKUUH W JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHHS U MHOIrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaIbHBIA OTOOPHI B
CENIEKIIMM pPACcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. bIM3KOpOACTBEHHOE
cKkpeuuBanue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass tubpunmszauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHUE TOJMIUIOUJIOB. JIOCTMIKEHHsSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHONOTHs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KyabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBaHue BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue W dthyeckue  npobiembl. MO —  reHeTuyecku
MOAU(PUITUTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBwios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabnuiel u cxembl: kapta «lleHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,
«Ilomumnonnusy, «OObEeKTbl OuoTexHonorun», «KiaeTouHwsle KyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTopHble M IpaKTHYECKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJIEKIIMM PAcTEeHUH U
YKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HMKHOBEHHUS 3BOJIIOLMOHHONW TEOPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHBIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuusi SMOPHUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AaHAJIOTUYHbIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHu3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYNBOCTB,
O6opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

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

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBukymire cuibl ((hakTopbl) SBONIOIHMH BHIOB B MpUpoje. MyTallMOHHBIHI
IOpOLECC M KOMOWHATHBHAs WM3MEHYMBOCTH. llomMynsannoHHBIE BOJHBI U Apeid
reHoB. M3oianus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBiswoonmi dakrtop sBosronuu. DopMmbl
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHM3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UIANO-adaNTallu.

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

MakposBosonsi. DopMbl  HBONIONUU:  (pusleTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HecleNUaIu3UpPOBAHHBIX NMpPEAKoB. IIporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdeMmoHcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmunp! u cxembl: «Pa3BuTre OpraHMYECKOro MUpa Ha 3emiie», «3apoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MuorooOpasue  mopon  KuBOTHbIX»,  «[lomymsamuwm»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananramum», «OOmas aereHepanus»,
«/IBmkymue cunbl 3Bosronum», «Kapra-cxema wapuipyTta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OOPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPAaCKH,
Ha0Op TUIOAOB M ceMsiH, Kosuiekuusa «lIpumepbl 3alUTHBIX MPHUCIOCOOICHHUMA Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAINpPaBIEHUSI IBOJIIOIUNY, 00BEMHAST MOEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMbl COXPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX W pacTeHui», wognenb ammmkanus «llepexpécr
XpOMOCOM», Biaxuele Inpemnaparsl «Pa3Butme Hacekomoro», «Pas3Burtue
JSATYUIKA», MUKponpenapat «/po3zodpuna» (Hopma, MyTanuu (GOopMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M NpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

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

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble NpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHele runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepmus. XUMHUYeCKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU ABOMIOLMU. HavanbHbie 3Tansl
ouonoruueckoi spomouuu. I'nnoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, IEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

KaliHo3olickas »pa ©W €€ mepuoAbl: MaJCOrCHOBbIA, HEOrCHOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMara M TeoJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl
HBOJIFOIIUU PACTUTEIBHOTO W >KMBOTHOTO MuUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [T0osiBIIEHNE, pacliBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucrteMa OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHNA Ye0BEKa. AHTPONOJIOTHs Kak HayKa. Pa3Butre npeactaBieHui o
IPOUCXOXKJIEHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenmoBek mnpsMoxoasumumi, YenoBek HeaHIEpTaNbCKhM, YemoBek
pasyMHbIi. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

YenoBeueckne packl. OCHOBHbIE  OOJbBIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHAas  (PKBATOpUabHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHWA. EJMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

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

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BuTue
OopraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeueCKre pachl».

O6opynoBanue:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YesloBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHMYecKass Tabnuma, KoJuiekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBEAUECKUN My3€ei).

Tema 3. Opranu3Mbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zelibl IKOJIOTUH. MeTo bl IKOJIOTUYECKUX
UCCIIEJOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukanus -skonorunyeckux (HhakTopos:
abuoTHYecKre, OMOTUYECKUE M aHTPOIOTeHHble. JIeiCTBHE OSKOJOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DoToneproan3m.
[IpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTOopHI. Bunrnl OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUN [IsI CYIIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasuuu. OCHOBHBIE IOKa3aTeNlnu
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, MPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdeMmoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, D. I'ekkensb.

Tabnunsl n cxemsl: kapta «I[Ipuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoBy», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU OIS UHDY30puu-TyPenbku», «[luieBsie nemnm».

JlaGopaTopHble U MpakTHYEeCKHEe PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHUI U3
pa3HBIX MECT OOUTAHUS.

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

ITpakTnueckas padora Ne 2. «Iloacuér maoTHOCTH MOMYJSALUI pa3HbIX BUAOB
pAaCTEHUI.

Tema 4. CooO1mecTBa 1 IKOJI0rHYECKHE CUCTEMBI.

Coo0miecTBOo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHaHTel. CBsA3M B
OHUOIIEHO3E.

Okosnorudeckue cucrteMel (skocucteMsl). IlonstTe 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BeUIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckne (muiieBbie) YPOBHM SKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OCHOBHbBIE TIOKAa3aTENU SKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUH, YHUCICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI HIUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodeHHocTH Onochepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKHE IUKIBI JIEMEHTOB (yTiaepoa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.

CocyuiecTBoBaHME OPUPOJIBI u 4YeJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3usa Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA PallMOHAIBHOTO
yOpaBJICHUs] TMPUPOJHBIMU pECypcaMd U MX HCHOdb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMmoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «llumesbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenu nutanusy», «IKoJIOTHMUECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  Jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKHU
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOA», «IlouBa — BaskHeMIIasi COCTABIAIOIIAS
ouochepr», «DakTophl Aerpaganuu mnouBy», «llapaukoBeiil s3ddexr», «DakTopbl
paaroaKTUBHOTO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KkpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

O6opynoBanue: Mopelb-anmukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIMH «buonieHos3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHU7A,



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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpeamera «buosorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTHUBAIMM K  OOYYEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, NPUCYLIIUMH CUCTEME
OMOJOTMYECKOro  00pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JIndHOCTHBIE PE3YyNbTATBI OCBOEHUS NpeaMeTa «bHOIOrus» NOCTUTarOTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHsA, pPa3BUTHSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPHUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/JA U CTapLIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KE€HHUSI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCJlEeIUI0 U
TpagulKsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Opupoae u
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorwsy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCThH 00YJaroNuXcsi pyKOBOJCTBOBATHCS
cOpMHUPOBAHHOM BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEILHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABJICHUMN
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;



OCO3HAaHWE CBOWX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA ¥ IPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBHUS JIIOJIEH ¢ pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaKEHUS K CBOEMY HApOJAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmpoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK W KYJIbTYpY,
MIPONLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBIICHHE U
pa3BuUTHE OHMOJIOTUM, TMOHUMAHHUS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3anuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu Hapos1oB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE SMOIUOHAIIBHOTO BO3/ICHCTBUS )KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢puzuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIUOHAIBHOIO (J1ATONOJTyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  mHUTaHHWE, COOJIOJEHHME TUTHEHHUYECKUX TPaBHWJI W HOPM,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

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

OCO3HAHUE TOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam npodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa3OBAaHMIO Ha
NPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00ATBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU HM3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH TpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOIOIOIb30BaHUEeM  (COONIOZCHNE TpaBWI  TOBEACHUS B TPUPOJE,
HAIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
KOCUCTEM, OHOChEphI);



AKTUBHOE HEMNPHUSITHE JCWCTBUM, NPUHOCIIIMX Bpel OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4ME PA3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE creunuKk OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEICTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMbl  Pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MTyTeH BBIXOJA U3 INI00AJIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHnus  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKMX 3HAaHUNW B LEJAX
HOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
pU U3y4eHUH OUOJIOTHUH;

IIOHMMAHHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHauu3a Hu
OOBSICHEHUS SABJICHUI OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIbIO ITOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS Ui
pelIeHus MPOo0JIEM B PEANIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOH JEATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISTH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENpPEphIBHOMY  0Opa30BaHUIO |
caM000pa30BaHNI0, K AKTMBHOMY IOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe TOHSITHS, OTPAXKAIOIINe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (DaKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe,  OKCIEpUMEHT U JAPYTux),
yHHUBEpCajbHble y4eOHble JeHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTh
o0yJarmuxcs UCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCalbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLMAJIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHUsl TOHKHBI OTPAKATh:

Osjanenue YHHBEpPCATbLHBIMU yueOHbIMH MO3HABATeJIbHbIMH
JeCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeMCcTBH:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHSATUM (BBIAEIATHh WX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpEeNeNATh IEJU JCATeIbHOCTU, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MOCTABJICHHBIMHU LEJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TTOHSATUS JIsl OOBsICHEHUS (PAKTOB M SBICHUMN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPaACCYyXJCHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYIUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakKe€  MPOTUBOPEUYMIl  pPa3HOrO  poja, BBIABICHHBIX B  Pa3jMYHbIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHE IPU PELUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONB30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE NP CO3JaHUH YUEOHBIX U COLMATBHBIX TPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJE€Th HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMH MTOHIATUSMHU U METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HAaXOAWTh apryMEHThI JJs J0Ka3aTeIbCTBA
CBOUX YTBEPXJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB U CHOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JIACTH
KHU3HEIeATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢c nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsX W
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAIIHIO PA3TUIHBIX BUIOB M (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIE METONbI MPU MOUCKE U
oTOope Ouosiorndeckor MHPopMaIuu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3azady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMyIbI, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgJlaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHBHBIMHU JA€HCTBUSIMH:

1) oO61enme:

OCYIIECTBISATh KOMMYHHUKAITMHN BO BCEX cepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEIHHO BBITIONHEHHUS TIpeIaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacno3HaBaTh HEBEpOAbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, MPOSBISTh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

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

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh ¥ HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATbHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUU YIeOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OmIMX
WHTEPECOB M BO3MOXKHOCTEH KaKJOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW JECATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHXKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIAJAa M KaXXJIOrO0 YyYacTHHKAa KOMaHIbl B
001 pe3ynbTat no pazpaboTaHHBIM KPUTEPHUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh WJAEH C TO3ULUHWHA HOBH3HBI,
OPHUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OsBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS TpoOOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX M IOCTYIKAax [0 OTHOLICHWIO K JKUBOM IPUPOJAE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
po0JeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOUYTCHHI;

JieNaTh OCO3HaHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (HOPMUPOBAHUIO M TPOSBICHHUIO ILIMPOKON HPYIULUMU B
pasHBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJaJeTh HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKHM MU CBOEBPEMEHHO IPUHHUMATh PELICHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI M apryMEHTbl JpYruxX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0 U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'HX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MTO3ULUH JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabpTaThl OocBoeHus nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
IpeoOpa30BaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHHIO 3HAHUM B Pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yapTaThl IPEICTaBICHbI IO TOaM 00yUYEHHUS.

[IpenmeTrHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpPKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJIETKa, OpraHm3M, Merabonu3M (OOMEH BEIIECTB M TMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJslts), YPOBHEBAsE OPraHM3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHasg JOTMa MOJIEKYJSIpHON Ouosorun), 3akoHsl (I
Mewngens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensiTe rpaHULb
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMI, OpraHMU3alMs U TMPOBEICHHE
OMOJIOTMUECKOTO  DKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPHH M 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALLEHUS 3HEPIMU B KIETKE, (pOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUIAYaJbHOTO PpA3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MIaCHOCTH CBOETO 3/10pOBbSI U 30POBbS
OKpY>KaIOIIMX JIOACH, COOII0IEHUSsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHblE TEHETHYECKHEe 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHME, CILEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIs MpeICKa3aHUsl HACJIE€JOBAHMS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYECKHEe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHME KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMU, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUNH B OMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydueOHoro mpeameta «buomorus» ¢ 11
Kalacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUM, (PYHKIIMOHATIHHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
BUJ, TIOMYJIALKSA, T€HO(OH, IBOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, JKOJOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas Mpamua, OMoreonenos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETWYECKas TEOPHs DBONIOINHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompimieBoro cxoziactBa K. M. bopa, depemoBaHusi TTaBHBIX HANpaBICHUA WU
nyteit aBomoruu A. H. Ceseprioa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENENSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OHMOJIOTUN: HAOIIOACHHUE U
ONMHMCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHH, OpPraHM3aIMsl W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMU, OOBSICHEHHE IMOIyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSALMHA, TMPOIYILEHTOB, KOHCYMEHTOB, PEAYILECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsA, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPONOTECHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB W OHMOTrCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TPUHSATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
IPUPOJIHON cpeje, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIIBEHOTO TIPUPOIOTIOTH30BAHHS,

YMEHHE pPEeIaTh dJEMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepPEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (1IeTU MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIIOHAYYHBIC 3HAHHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAacCOBOW MH(OPMALIMU, HAYYHO-IIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OUONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbubnuoreka [IOK
! buonorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe ccTeMBI M NX OpraHu3aIis 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENLHOCTS KIICTH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME 1 MHIMBUYyaIbHOE Pa3BUTHE 5 1 bubnnorexka HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE M N3MEHUYNBOCThH g 15 Bbu6nuoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Bbu6nuoreka [IOK
! IBOIOIHMORHAs OHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpYyKarolas cpeaa 5 1 bubmorexa HOK
p pyKaomas cpea https://m.edsoo.ru/7f41cc74
Bbubnmuoreka [IOK
4 Co00111eCTBa U DKOJIOTUUECKHAE CUCTEMBI 9 hitps://m.cdsoo.rw/7f41ccT4
Bbubnmuoreka [IOK
> Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabnbie  IIpakruueckue
n/n Bcero u3ydeHusi o0pa3zoBaTejbHbIE
padoThbI padoThI
pecypcsbl
bubnunorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA )KUBOM TPUPOJIBI.
[Ipaxtuueckas padora Ne 1
2 «cnonb30BaHuE Pa3TUUHBIX 1 0.5 bubmorexa [JOK
P ' https://m.edso0o.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJIOTHYECKHX 00BEKTOB
3 buonornueckue cucremspl, NpPOLECCHI | bu6muoreka [IOK
U UX U3y4YEHUE https://m.edsoo.ru/863e¢6564
4 XuUMHUYECKUH coCcTaB KiIeTKH. Bona u 1 bubnuorexa [{OK
MHUHEPAJIBHBIE COA https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHUOJIOTHYECKHE
karanuzatopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6muoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ’ https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTaJla3bl)»
but6mmoreka [IOK
7 v I 1
[JICBOJIBL. /IHITHABE https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxnentossie xucnotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MmeTonbl u3y4eHus bu6nuorexa [IOK
kietku. Kinerounas teopust https://m.edsoo.ru/863e6¢88
10 Krerka xak menocTHas xKuBas
cucreMa
CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnunorexa [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOMpenaparax u ux
OTICAHUE»
but6mmoreka [IOK
12 OOMEeH BeIIECTB WX META00IN3M hitps://m.edsoo.rw/863¢ 766
but6mmoreka [IOK
13 Porocurtes. XemocuHTes https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 Ouepretuteciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN KUK KICTKU. [leneHue
KJeTKku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Habmonenue MuTo3a B 0.5 bubmorexa [JOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOMPEnapaTax
16 buocunTe3 Oenka. Peakmus bubnuorexa [{OK
MaTpUYHOIO0 CUHTE3a https://m.edsoo.ru/863e¢796¢
bubnuorexa [{OK
17 Tpaucnsius — OuocunTe3 Oenka hitps://m.c dsog’m 18636 706e
18 Hexnerounsie popmbl )KkU3HU — bubnuorexa [{OK




BUPYCHI

https://m.edso00.ru/863¢7540

bubnunorexa [IOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHnas pabota Ne 4 0.5 bubnmoreka [JOK
«M3yueHne CTpOeHHS MOJTOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHnuBuayanbHOE pa3BUTHE bu6muoteka [JOK
OpPraHU3MOB https://m.edso0o.ru/863e8436
7 I'enetnka — Hayka o bu6muoreka [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJICAOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa TOK
https://m.eds00.ru/863¢8878
CKpEIINBAaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaminfaoro HéiHI:HOBaHHH bubnnorexa LHOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CleruieHHOE HacJIe1I0BaHKE
npu3HakoB. JlabopaTopHas paboTa
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO https:/m.eds00.1u/863e8¢60
CKpEUTUBaHMs y IPO30( Bl Ha
TOTOBBIX MUKpOMpEnapaTax
27 I'eneruka nona. HacnenoBanue bubmuorexa [{OK




IMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuuBocts. HeHaciaencTBeHHas
W3MEHYHMBOCTH. JIJabopaTtopHast

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYHBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHKE BapHallMOHHOTO psifa U
BApUALIMOHHON KPUBO»

Hacnencrennass "3MEHYMBOCTb.

79 Jlaboparopnas pabota Ne 7. 1 0.5 bubnmoreka [JOK
«AHanu3 MyTaruil y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubnunorexa [IOK

30 Feneruica wenoseka ! https://m.edsoo.ru/863e8d78
Peseprubiil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1
U3MEHYUBOCTH OPraHU3MOBY

bubnunorexa [IOK

32 Cenekua kak Hayka u npouece ! https://m.edsoo.ru/863e92 14

1 MeToap! 1 TOCTHIKEHHS CEJIEKITHH 1 bubnunorexa [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacip | bu6muoreka [IOK
MPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabnblie IIpakTuueckne
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcesl
1 OBOJIIOLIMS U METO/IbI €€ U3YUEHHUS 1 bubmrorexa LIOK
H A v https://m.edsoo.ru/863ea20e
) HcTtopus pa3BUTHS NpeACTaBICHUN | bu6muoteka [JOK
00 3BOITIOIINHA https://m.eds00.1u/863e9570
bubnunorexa [IOK
M 1
3 HKPOIBOTMOLIA https://m.edsoo.ru/863e9cle
[Tomynsnus Kak 3eMeHTapHast
eIMHUIIA BUJA U YBOJIIOIHH.
4 HI2[160 I:1T0 HI;H abota ;0 1 1 0.5 bubmrorexa LIOK
pATOPHaR p B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHHE BUIOB 10
MOP(}OIOrHuecKOMy KPUTEPHIO)
5 JIBIDKyIIME CUITBI (JIEMEHTapHbIe | bu6muoteka [JOK
(baxTOpbI) IBOIIOIUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
E i 0TO 1
6 CTCCTBEHHBII OTOOP 1 €T0 (popM! https://m.edsoo.ru/863e¢9ed0
Pe3ynbTaTe! 3BOMIOLMY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB H
. BU000pa3oBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»
Hanpasnenus u nytu bu6bnuorexa [IOK
8 1
MaKpO3BOJIIOIHH https://m.edsoo.ru/863e9cle




9 HeobOpatumocTs 3BOIONINN
10 HcTopust xxu3HU Ha 3eMIie U METOIBI
e€ U3y4yeHHst
1 I'unoressl NPOUCXOKIACHUS KUZHU bu6bnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3eMiie 10 Hpam U bubnuorexa [{OK
IepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOITU
PacTUTENBHOTO U KUBOTHOTO MUPA.
13 [IpakTueckast padora Ne 1 0.5 bubnmoreka [JOK
«M3y4yeHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIASX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPTaHUYECKOTO MHUPA https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (AaHTPOTIOTEHE?) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((haKTophl) bu6muoteka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLUU
4elioBeKa
18 YenoBeueckne packl U MPUPOIHbIE bubnmoreka [JOK
ajarTanuy YeJoBeKa https://m.edsoo.ru/863caca2
PesepBHbIit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMIie»
20 DKOoJ0Trus Kak HayKa
21 Cpensl 0OuTaHUS U DKOJIOTHICCKUE but6mmoreka [IOK




(hakTophI

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

AOGuotnueckue GhaKkTopshI.
Jlabopartopnast pa6ota No 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUI U3 pa3HbIX MECT 0.5 bubmorexa TOK
https://m.edsoo.ru/863eb10e
oburtanmsy. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCay
but6mmoreka [IOK
23 buorueckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysiiuu. [Ipaktudeckas pabora
24 No 2 «Iloacuér minoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo0mecTBa OpraHu3MOB — bu6muoreka [IOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeNIN IKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJIbI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONOT€HHbIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bu6nuorexa [IOK
JKOCHCTEMa 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

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




32 UYenoseuecTBo B Omochepe 3emnu 1
13 CocyiiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEeHHE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buonorus. O6mas 6uonorus 10-11 knaccel. bazoBeiit ypoBeHb. 1O pelaKIuei

bensera E.K. u Ipimmuna I'.M., Mocksa, [IpocBenienue

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 10485556620218183357344113440560018432977890991
Bnageney Xoxnoea Tamapa Bacunbesxa
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