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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHMH TEOPETUUECKYH) OCHOBY JJis
OTIpEJICNICHNs] TOAXO0J0B K (POPMUPOBAHUIO COJEpKAHHUS YYEOHOTO MpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIe, COJEp)KaHMs, pe3yJbTaToOB OOydYeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IEIX U
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpPEIHETO
oOmrero oopazoBanusi B Poccuiickoit deneparinm, a Takyke MOJI0KEHUS O CeuprKe
Ouonoruy, €€ 3HAaYEeHWW B T[IO3HAHUM JKUBOM TMPUPOJABI U OOECIEUYCHHUH
CYIIIECTBOBaHMS 4esoBedeckoro ooOiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHUSIM,
OTIpeJICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosorum 1aét MpeCcTaBlICHHUE O LEeIX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOr 0 pemeTa
«buonorus», onpeaenser ods13aTebHOE MPEIMETHOE COJIEpKaHUe, €ro CTPYKTYpY,
pacrpefiefieHue 1o pasjiellaM M TeMaM, PEKOMEHIIYEMYIO MOCIEI0BATEIbHOCTh
M3y4YeHUsl y4eOHOTro MaTepuana ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JOTMKM 00pa30BAaTENBbHOTIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00y4Yarommxcs.

B mporpaMmMe o 61M0JIOruu TakKe yUUTHIBAIOTCS TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METAalpeAMETHBIM U TPEAMETHBIM pe3ysbTaramM OOy4YeHHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHOM
JIeATeIbHOCTH/YUeOHbIX JEUCTBUI OOYydYaroluXCcsi MO OCBOCHHUIO COJIEp KaHUs
OMOJOrNYECKOro 00pa3OBaAHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peann30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUM Ouonoruu, Onarogaps 4emy B Hei
MPOCMATPUBAETCS HAMPABJICHHOCTh HAa pa3BUTHUE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHuemM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUM JIMYHOCTH, HKOJIOTUUECKOTO MBIILICHHUS, IPEICTABICHUI O 3J0pPOBOM
oOpa3e XKM3HM M OEpeXHbIM OTHOUIEHHUEM K OKpYyKalouled NpUpOIHOM cpene.
[TosToMy Hapsy ¢ U3ydye€HHEM OOIICOMOJOTMYECKUX TEOPHUid, a TaKkKe 3HAHUU O
CTPOCHUU KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENEHO BHHUMaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B MTOBCEIHEBHOM KU3HU JJIA PEIICHUS NPUKIAIHbIX 3a/1a4, B
TOM 4YHCle: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUU YE€IOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTHUECKH 1IETIECO00Pa3HOTO
TOBEJICHUS B OKPY’KAIOIIEH MPUPOTHON Cpelie, aHaIu3a BIWSHUS XO3SUCTBEHHOMU
JIEATEIIbHOCTH YEJI0BEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX dKOCUCTEM.
VYcuneHue BHHUMaHUS K TPUKIAAHOM HAMPaBICHHOCTH Y4Ye€OHOro TIpeaMeTa



«buonorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO 00CCTICUCHHSI YCIIOBUM /TSI PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a7a4 IIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanoiaraer GopMUpoOBaHHE y OOYyHAIOIIMXCS CIIOCOOHOCTH aAanTHPOBATHCS K
U3MCHCHUSAM JUHAMUYHO Pa3BHBAIOMIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS 3aHUMACT BaXKHOE
mecto. OHa obecrieunBaeT (QopMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O >KMBOUW Mpupoje, eé
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd W JBOJIOIMH, CO37aET
YCJIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  TPHUPOABI,  (popMuUpOBaHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HABBIKOB 3J0POBOTO M Oe30macHoro ooOpasa
’KU3HU, DKOJIOTMYECKOT0 MBIIIJIEHUS, [IEHHOCTHOTO OTHOIIEHHUS K )KHUBOM MPUPOJIE U
YEJIOBEKY.

bonbmmoe 3HaueHHe OUOIOTHST UMEET TAKXKE JIJISl PEIICHUS] BOCTIUTATEIIBHBIX U
pa3BUBAIOIIMX  3aJad  cpenHero  oOmero  oOpa3oBaHMs,  COIMAIA3AIUU
oOyuaronuxcs. M3ydyenue 6uonsorun odecrnedynBaeT yciaoBus Uisi (GOPMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMHN OWOJOTHYECKUX 3HAHUHN C
MPEAICTABICHUSIMH U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaguu. Ha3paHHble TOJNIOKEHUS O MpeAHA3HAYECHUU Y4YeOHOro MpeaMera
«buonorus» COCTaBUIM OCHOBY IS ONPENCICHUS TOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHIO €ro COJACp)KaHWsA, TMPEACTABICHHOTO B TMpOrpaMme TIo
OuoIoTHUu.

Ot60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WUIHHA KYJIBTYPOCOOOPA3HOTO TOIX0/Ia, B COOTBETCTBHH C
KOTOPBIM OOyYaroIuecs: TOJDKHBI OCBOUTH 3HAHWUS W YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYpbI, OMNPECIAIONIME aJleKBaTHOE TOBEIACHHE
YeJioBeKa B OKpYyXKarolled NMpUpOJHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
JKU3HU U MPAKTUYECKOU nAesaTenbHOCTH. Oco0oe MeCcTO B ITOM CUCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEP KaHMs, KOTOPBIE CIy>KaT OCHOBOM Jytsi (HOPMHUPOBAHMUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpa U
HEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa30BAHMSL.

CTpyKkTypupOBaHUE COACpKaHUSA YYEOHOrO0 MaTepuajia B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TNPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIMYUTENIbHBIX OCOOCHHOCTSX >KUBOW MPHUPOABI, O €€ YPOBHEBOI OpraHusaiuu u
ABOJTIOITMHU. B COOTBETCTBHUHM C 3THM B CTPYKType y4eOHOTO npeameTa «bruoorusy»
BBIJICIICHBI CIICAYIONINE COepKaTeabHbie TUHUH: «buomorus kak Hayka. MeTo bl
HAy4YHOTO To3HaHUs», «KieTka kak Oumosiormueckas cucrema», «Opranu3m Kak



ononornyeckas cucremay, «CucreMa U MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBOJIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yuenus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE —
OBJIaJICHNE  OOYy4YalIIUMHCS  3HAaHUSMH O  CTPYKTYpHO-(YHKIHOHAIBHOM
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHUOOPETEHHE YMEHMI
UCIOJB30BaTh ATH 3HAHMS JJISl TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
’KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctiwxenue nenu mzydyeHus: yueOHoro npeamera «buonorus» Ha 06a30BoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a]a4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHMW O OUOJIOTUYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIaxX, CIyKalluX OCHOBOM
JUisl pOPMUPOBAHUSI TPEICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MUpa, O
METOJIaX HAay4YHOTO MO3HAHUSA, CTPOCHUH, MHOTOOOPAa3Uu U OCOOEHHOCTSAX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHM3ALMH, BBIIAIOIINXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTHUH;

dbopmHpoBaHre y OOY4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUIEKTYyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHAIM3a AAHHBIX O IYTAX PA3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MW U MOAXOAOB K H3YYEHMIO KUBBIX CHUCTEM
pa3HOro ypoBHS OpraHHU3aliH;

CTAaHOBJIICHHE y oOydarommxcss oO0mel KyJIbTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATH M OLICHUBATDH SIBICHUS OKPYKAIOLIETO
MUpa KUBOW IPUPO/IBI HA OCHOBAaHUY 3HAHUH U OIBITA, IIOJYYECHHBIX [TPU U3yUYEHUN
OHOJIOTHH,

dbopmupoBaHre Yy OOy4YalOIIMXCAd YMEHHMM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENIbHOCTU YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUHN 1 arpoOHOTEXHOIOT A

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHU IO3HAHMS YEIIOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEl, COOIIOICHUS STUUECKUX
HOPM IIpU IPOBEJICHUN OMOJIOTMYECKUX UCCIIEA0BAHMIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHMM JUIs MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYpPBI, A1 (POPMUPOBAHNS HAYYHOTO MUPOBO33PEHMUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCETHEBHOM JKU3HU IS
OLICHKH IOCJIEJICTBUI CBOEH IESITEIbHOCTH IO OTHOUIEHUIO K OKPY KaIoILEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME W COONIOEHHE Mep MNPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpennero obmiero oOpa3zoBanusi «buosorus», mzyuyaemas Ha
0a30BOM YpOBHE, SIBISETCS 0OSI3aTENIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB peaMeTHoN obnacTu «EcTecTBeHHO-Hay4HbIE IPEAMETHI.



Jlnst m3ydennsi Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
otrBosuTcs 68 yacoB: B 10 kitacce — 34 gaca (1 gac B Hezento), B 11 kiacce — 34 vaca
(1 gac B Henemo).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocoduert, STUKON, ICTETUKON U MPaBOM.
Ponb Ononoruu B popMUpOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobpl TO3HAHUS KUBOUW PUPOJIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONMCAHMUE,
U3MEpeHne, KiIaccupUKaims, MOJCTUPOBAHKUE, CTaTHCTHYECKas 00paboTka
JIAaHHBIX).

JeMoHCTpanuu:

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

TaOmuie 1 cxeMbl: «MeTobI TO3HAHUS KUBOW MPHUPOIBI.

JlaGopaTopHble M NpakTHYecKue padoThbl:

[Ipaktuueckast padora Ne 1. «Mcmonb3oBaHue pazIMUHBIX METOAOB IIPH
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3 ALK,

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alii OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€O1IEHOTUYECKHUI), OrochepHBbIil.

JdeMoHCTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKU XKU3HW», « YPOBHU OpraHU3aIlUU
JKUBOU ITPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii cOCTaB ¥ CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEpaAIbHBIX BeHIeCTB B KkieTke. lloanepxkanue
OCMOTHYECKOTo OajaHca.

benku. CoctaB U cTpoeHHre O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnmblie 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAS CTPYKTypa). XUMHUYECKHe CBoHcTBa OenkoB. buonornueckue
GyHKUHUU OENKOB.



depMmeHTHI — OHOIorHYecKne Katanu3aTopsl. CTpoeHue pepmMeHTa: akTUBHBIN
1neHTp, cyocrpatHas crneuuduuyHoct. Kodepmentsl. Burtamuubl.  OTiauuwms
(bepMEHTOB OT HEOPTraHWYECKUX KaTaau3aToOpOB.

VYrieBobpl: MOHOCAXapuabl (INII0K03a, pru003a U 1€30KCUpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) M TOJIMCAXapulbl (Kpaxmaja, TJIUKOreH, IeJUI0JI03a).
buonornueckue GpyHKIUN yIIIEeBOAOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouAbl. [ 'uapoduiIbHO-
ruapopoOHble  cBoicTBa. buonormvyeckue QyHkuuum aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hykneunoseie xucnorsl: JHK wu PHK. Hyxneorunsr — MoHOMEpSHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢yukiuu JJHK. Ctpoenne u pynkiuu PHK.
Buasl PHK. AT®: ctpoenune u GpyHKIIIH.

[{utonorust — Hayka o kieTke. Kilerounast Teopust — mpuMep B3auMOJIEHCTBUSA
uzael u (akToB B HAYYHOM MMO3HAHUU. MeTOo/1bl U3yUeHUs KIETKH.

Krerka kak nenoctHas xuBas cucrema. O01I1e NpU3HaAKU KIETOK: 3aMKHYTast
HapykHas memOpana, Monekynbl JIHK kak renernueckuii ammapar, cucTema
CUHTE3a OelKa.

Tunbl kneTok: s3ykapuoTHdeckas U npokapuotudeckas. OcoOeHHOCTH
CTpOEHUsI MpoKapuoTUYecKoN KieTku. Kierounas crenka Oakrepuil. CTpoeHue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIUKC, UX
dbyukiuu. [nasmatudyeckas memOpaHa, e€ cpoiicTBa U pyHkuuu. [luTormmazma u eé
opranousipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapart ['ombmxw,
IM30COMBI.  [10yaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJBL.
[Ipoucxoxknenne MUTOXOHApUM U TulacTuA. Bunel mnactun. HememOpanHubie
OpraHOMJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPHUOIU, PECHUUKH,
KryTUKHA. OyHKIIMN OPraHOWI0B KJIETKU. BKIItoueHus.

Anpo — perynaropHslii HeHTp kiaeTkd. CTpoeHue sapa: snepHas 000JI0UKa,
KapUoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

[uarpammel: «Pactipenenenne XuMHUECKUX 2JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacripenenenne XuMU4YeCKUX 3JIEMEHTOB B KUBOU MIPUPOJIEN.

Tabnuusr u cxemsl: «llepuonnyeckass TabauIla XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOb, «buocunTes 6enka», « CTpoeHne MOJIEKYJIbl OeTKay,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. JJHK», «Ctpoenre MoieKyJbl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CtpoeHue szipa KIEeTKn», « Y IIeBOAbD), «JIMIuasD.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpyJOBaHUE HJisi MPOBEICHUS
HaOII0JICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora Ne 2. «M3ydeHue CTpOeHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax u ux
OMHCAHUE.

Tema 4. /Ku3HeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WK METa00IMu3M. ACCUMIIISINS (TUTACTUYECKUNA OOMEH) U
JUCCUMUJISIUS (SHEPreTUUeCcKuii oOMEH) — JiIBeé CTOpPOHBI €IMHOIO Ipolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHUs BEUIECTB M JHEPrMM B MOHUMAHHUH
MeTadoau3ma.

Tunsr oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Poibs pepmMeHTOB B
0oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CeroBas u TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoToCMHTE3a. 3HAUCHHE (POTOCHUHTE3A IS KUZHU
Ha 3emie. BiusiHue ycnoBuii cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €T0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHI.

XeMocuHTe3. XeMOCUHTE3UpYIolre OakTepuu. 3HAaUeHHE XEMOCHUHTE3a IS
YKU3HH Ha 3eMIe.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHune BelecTB, BbIACICHUE U
aKKyMYJMPOBAHKE SHEPTUH B KIIETKE. DTarbl JHEPreTUYECKOTro oOMeHa. [ mukoaus.
bpoxxenne u ero Bunbl. KuciopogHoe okuciieHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTh SIHEPTETUIECKOT0 0OMEHa.

Peakniunm wmatpuuHoro cuHre3a. ['enernueckas wunHbpopmarus u JIHK.
Peanuzanus renetudeckoil mHdopmanuu B kieTke. ['eHETHYECKHMH KOO U €ro
cBoiicTBa. Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsius — OuocunTes
Oenka. Otanbl Tpancisiuuu. KoaupoBanue amuHOkucioT. Pomp pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢hopmbl xKU3HU — BUPYCHL. MicTopust oTkpeiTust Bupycos (. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO 1MKJIAa BHUPYCOB.
bakrepnodarn. bonesnn pacTeHui, KUBOTHBIX U YEIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — BozOyaurens CIINU/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  l[Ipodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpanuu:

IToptpetsr: H. K. Konesuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuter m cxembl: «Tunel mutanwsy, «Metabomuzm», «MUTOXOHIAPUIY,
«JHepreTudeckuii ooMmen», «Xiopormiacty, «PotocunTesy, «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTrnueckuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbId 1nuki Bupyca CIIN/a,
OakTepuodaray, «Permmukarms JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoenne JIHK u Tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHMe M HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Kierounplii MUK, WM JKU3HEHHBIA UK KieTku. MaTepdasza m MuTO3.
[Ipouieccrl, mpotekatomue B uHTepdaze. Permmukamus — peakiusi MaTpuyHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JunnouaHeli M TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosiornyecKkne OCHOBBI PA3MHOXEHUS W HUHIAMBUAYAJIbHOIO Pa3BUTHSA
OpPraHu3MOB.

Henenue knerkn — muto3. Cragun muto3a. [Iporeccel, npoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXKEHUS: JEJIEHUE HAABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KJIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIIOIO0TO.

Meito3. Cranumn meiiosa. IIpoiiecchl, TpouCXoAslIue Ha CTAAUSX MEio3a.
IToBenenne xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMbICT U
3HA4YEHUE MEHo03a.

['ameToreHes — mporecc 0Opa3oBaHUS TOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SMUHUKU. OOpa3zoBaHUE U Pa3BUTUE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHUIIEKIeTKa) — CIEpPMaTOT€HE3 U OBOTEHE3.
OCcoOCHHOCTH CTPOCHHS SUIECKICTOK M crepmaTo3ouaoB. OmiogoTBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jtanbl SMOPHUOHATIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opranorenes3. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HemnpsAMoe (JInuyuHOuHOe). BiusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIACHHBIC
YPOACTBA.

Poct u pazButue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCcTpanum:

Tabmuuer u cxembl: «®DOpMBl Pa3MHOXKEHHUS OPraHu3MOBY, «JlBoitHOE
OIUIOJOTBOPEHME y LBETKOBBIX pacTeHui», «BererarTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue xkneTtku Oaxtepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukny, «Pemmukamus JHK», «Mutosy,
«Menosy, «IIpsMoe n HenpsMOe pa3BUTHEY, «l'amMeToreHe3 y MIEKONUTAOIIUX U
YenoBeKka», «OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaTh «CniepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIEeKIeTKa MiIeKonuTaruero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEb-alIUIMKaius «J/leneHue KieTkm», MOJEib
JIHK, monens meTadha3Hoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 3. «HaOmromeHune mMuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. Mctopust pazsutus reHetuku. Posb nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM TIe€HETHUKU. Bkiam poccuiickux M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETHUKHU (TUOPUAOJIOTHUECKHUT,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTUYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHATHsA. [ eHeTn4yeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnenem.
MonorubpuiHoe CKpenBaHue. 3aKOH eIuHO00pa3us THOPUIIOB TIEPBOTO
nokoseHus. [IpaBuino qomMmuHupoBaHus. 3aKOH pacIleIUICHHUs TPU3HAKOB. [ unores3a
YuCTOTHI raMeT. [1oiHOE ¥ HeMoJIHOEe TOMUHUPOBAHUE.

JuruOpugHoe  ckpeluBaHue. 3aKOH  HE3aBHUCHMMOIO  HacleOBaHUS
npu3HakoB.  lluToreHeTMdeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyroluiee ckpemupanue. Mcrnonp30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUSA
JUTS OTIpEICIICHUsI TEHOTHUIIA OCOOH.

CuermnienHoe HacnegoBaHue npusHakoB. Pabora T. Moprana 1o ciiernjieHHOMY
HAaCJIeIOBaHUIO TeHOB. Hapylienue clernieHns reHoB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosia. XpoOMOCOMHOE OIpPEAEIIEHHUE IMOJIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoramerHsle M rereporaMmeTHsle opranusmel. Hacienosanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3mMeHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. BapHuaioHHbIN psijl U BapuallMOHHAs KpUBasl.
Hopma peakumu npusHaka. KolnuecTBEHHbIE M KAaUECTBEHHBIE MPU3HAKH U UX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHIMYECKAas, W3MEHUYMBOCTh. KoMOMHaTHMBHas
W3MEHYMBOCTh. Meio3 U TOJIOBOM TMpOIleCC — OCHOBA KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTanmoHHasi u3MeHUYUBOCTh. Kiaccudukanusi MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa 1 mpuUYruHbI MyTauuid. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAIOB B HacieIcTBeHHOM n3MeHunBoctu H. M. BaBuiiosa.

BuesnepHas HaciIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOABI T€HETHKHU
YyeJIOBeKa: FeHeaIOTHUCCKUI, OJTM3HEIIOBEIN, TUTOTCHETUUCCKUM, OMOXUMHUYSCKHM,
MOJIEKYJISAPHO-TE€HETUYECKHM. CoBpeMeHHOE ONIPENIECIICHNE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHKUE, B TOM YHUCJIE C IOMOLIBIO
[1[IP-ananu3a. HacnencTBenHble 3a0o0yieBaHUs 4YellOBEKa: TEHHbIE OOJIe3HH,
00JIE3HH C HACJEICTBEHHOW MNPEapacloOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckne W TeHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKU. [IpuHIMIEBI
3I0pOBOT0 00pa3a >KU3HH, TUATHOCTUKH, TPOPUIAKTUKY U JEUEHUS TeHETUYECKUX
0osne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
IE€HETHKHU B MIPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a001€BaHUI YeJIOBEKa.

JleMoHCcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepukos, H. B.
Tumodeer-Pecosckuii, H. U. BaBunos.

Tabnuue! u cxeMbl: «K MOHOTHOPHUIHOE CKPEIIMBAHKUE U €70 IUTOT€HETUYECKAs
OCHOBa», «3aKOH PACILEIJIEHUS U €r0 HUTOT€HETUYECKAsI OCHOBA», «3aKOH YHCTOTHI
rameT», «/Iurnbpuanoe ckpemmBanuey, « L {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Menos», «B3aumonencrere aaieiabHbIX T€HOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M YEJIOBEKa», «['eHeTnka momay», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € NOJIOM», «KapuoTumel 4enoBexka M JKMBOTHBIXY,
«Bunpl m3smMeHunBOCTHY», «MoaudukarmoHHas HU3MEHUMBOCTHY, «HaciemoBanme
pesyc-daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHas U3MEHUHUBOCTDY.

O6opynoBanue: Mojaenu-anmIMKauud «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«Henonnoe nomuHupoBaHue», «Jurnbpunnoe ckpemmBanuey, «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTpemnapaT «Jpo3odunay (Hopma, MyTarui GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbI HAa TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopnas padota Ne 6. «M3yyenne MoaudUKalMOHHOW U3MEHUYUBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

Jlabopatopnas pabora Ne 7. «AHanmu3 MyTanui y apo30(Hiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBjieHuWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IPOLECC. 3apOXKACHUE CEIEKIMH U JTOMECTUKALIUS.
VYyenune H. U. BaBuiioBa o ieHTpax MPOUCXOKACHHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl NpOMCXOXKAEHUS JOMAIIHUX )XKUBOTHBIX. COpT, MOPOAA, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMU. MacCoBBI U MHAMBUAYAIBHBIN OTOOPHI B
CEJIEKLIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOICTBEHHOE
ckpemBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHME YUCTBHIX JIMHUIA.
['erepo3uc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpeIMBaHHE — ayTOPHIMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbIN MyTarenes u nojgyyeHue
MOJIUIUIOUIOB. [IOCTHKEHNS CEJIEKIUN PACTEHHM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buotexHONOrUs Kak OTpacib INPOU3BOACTBA. |'€HHAs MHXKEHEpUs. OTalbl
co3ganust pexkomOuHantHoM JIHK wu TpaHcrennslx opranu3zMoB. Kierounas
nHxeHepusd. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruyeckue M 3THdeckue  npodbmembl. MO  —  reHeTuuyecku
MOJAU(PUIMPOBAHHBIE OPTaHU3MBI.
JemoncTpauuu:

IToptpers: H. 1. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HNBanoB.

Tabmuer u cxembl: KapTa «L[eHTpBI TIPOUCXOXIEHWUS W MHOT000pa3us
KyJbTYpPHBIX pacTenui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuity, «OtnanéHnas rudpuauzamnusy, «Pabotel akagemuka M. @. MBaHoBay,
«Tonmumnongus», «OObEKTHI OUOTEXHOJNOTUW», «KieTouHble KyJabTypbhl U
KJIOHUpOBaHKe», « KOHCTpyHpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOJA0B U KOPHEIUIOIOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repOapuit «CenbCKOX03sICTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METO/Bl W JOCTHXKEHUSI CENEKIIMU pPACTeHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHILIHUIO, MJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBI  YYacTOK, B TEIUIMYHOE XO34KMCTBO, J1TAOOpPATOPHUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTHH. BiusHUE >BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BoMonuu. [lameoHToNOrMYeCKHe: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTMYECKOW JICTOMHCH, TEPEXOIHbIE (HOPMEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3iMuus 3MOPUOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJOTMYHbIEC, AHAJIOTHYHbIE,
PYJIIMMEHTApHBIC OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MYyTeH y Bcex
OpraHU3MOB.

OomonmonHass teopust Y. JlapBuHa. I[lpennocbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBMOKyIIME CHIIBI 3BOJIIONMU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE TPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpEIEIEHHAass U3MEHYUBOCTb,
0opb0a 3a CyIIecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitouu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Mukpososonus. [Tonynsuusa kak eIMHUIA BUJIa U SBOJIIOLUH.

JBrkymue cuibl ((hakTopbl) SBOTIONMUA BHJIOB B MpUpPOJE. MyTallMOHHBIHI
MpoIeCC M KOMOWHATUBHAs WM3MEHUMBOCTh. [lOMmymsiliMOHHBIC BOJHBI U Jpend
reHoB. M3oJs1us U Murparusi.

EctecTBennbiii or60op — HampaBisoommii  (paktop dBomOIUUA. DOPMEI
€CTECTBEHHOTO 0TOODA.

[IpucnocoOieHHOCTh OpraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsr
PUCIIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U UAHOAJANITALIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIecKoe.

MakposBosonusi. DopMbl  3BOJIONUMU:  (UIETUYECKAs, JTUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOIOIUY.

[IpoucxoxieHre OT HeCleUHAIN3UPOBAaHHBIX MpeakoB. [Iporpeccupytomas
crienuanu3anys. AJanTuBHas pagualus.

JdeMoHCTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
Bap, 3. I'ekkens, ®. Mromnep, A. H. CeBep1ios.



Tabauip! u cxemsl: «Pa3BuTHe opranndeckoro Mupa Ha 3emie», «3apoAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cyliectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0Opasre COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTamonHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamanramum», «OO0mas aereHepanusy,
«/IBmxymue cunbel sBomounn», «Kapra-cxema wMapupyra nyremectBus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMH THIIAMH OKPAaCKH,
HA0Op IJIOMOB M CeMsH, KoyuieKius «lIpumepbl 3alUTHBIX TPUCTIOCOOJICHUMA Y
KUBOTHBIX», MOjiesIb «OCHOBHBIC HANPABICHUS SBOIIOLUNY», 00bEMHAS MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoJuleKius «@DOpMBI COXPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wonenb ammumkauus «llepekpéct
XpOMOCOMY», BJIaXHbIEe Iipenaparsl «PazButre HacCEKOMOro», «PazBuTHE JISATYIIKHY,
MuKponpenapar «Jpo3zodpunay (Hopma, MyTanuu GOpMbl KPbUIBEB U OKPACKH TEJa).

JlaGopaTopHblie M NpakTUHYecKUe padoThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas padota Ne 2. «Onucanue nprucrnocoOJeHHOCTH OpraHu3Ma U e€
OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3emJie.

Jlonay4dHble TpEACTaBICHUS O 3apOKICHUM XWU3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: a0uoreHe3 M MaHCHepMHs. XHUMHUYECKas
IBOMIOLMS. AOHMOT€HHBI CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HavanbHbie 3Tamnsl
ouosornueckoi sBosronuu. I'mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBhie KIETKM U HMX 3BOJIOLHUS.
dopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas Hpbl. [laneos3oiickas spa u €€ mNepuoibl: KEeMOPUNCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ nepuobl: TPHACOBBIN, IOPCKUM, MEJOBOM.

KaliHo3oMckass »pa W €€ [epuoAbl: IAJICOTCHOBBIM, HEOIC€HOBBIN,
AHTPOIIOTE€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeOJIOTMYECKUX NpolueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [losiBIEHHE, paclBET U BBIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCKOro MHUpa KakK OTpaxkeHue »3Bomouuu. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIFOIMS YEJIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXOKJICHUHM 4esoBeKa. Meroasl u3ydeHus anTponoreHe3a. (Cxonacrtsa u
pasnuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBrxymue cuibl (pakTopbl) anTpornoreresa. HacneactsenHas ”3MEHUNBOCTh
U ecTeCTBEHHbIH 0TOOp. OOIIeCTBEHHbIN 00pa3 >KW3HHU, H3TOTOBJIECHUE OPYAMil
TpY/la, MBILIJICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YenoBek mnpsMoxoxsummi, YenoBek HeaHAepTalbCKuM, YeloBek
pasymHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY UL

YenoBeueckue packl. OCHOBHBIE  OONBIIME  pachl:  €BPOICOHIHAsS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl ~ MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYLIECTBOBaHUSA. EJMHCTBO 4YENOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxembl: «Bo3nukHoBenne CoyiHEUHOM cucTeMBI», «Pa3Butne
opraHuyeckoro mupa», «PacturenpHas KieTka», <OKUMBOTHas  KIETKay,
«IIpokapunornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U YeIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MAJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeNOBeKay», «lpeBHeummue moan», «pesHue moan», «llepBbie
COBPEMEHHBIE JTI0IN», «HeT0BEYECKHUE PaACHD».

O6opynoBanue:  Mmymnsiku — «[lpoucxoxaenne — 4yeinoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEPTablld, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUN TEpBOOBITHOIO YejloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpeOna), TreoxpoHoJiorHMueckas TaOnuma, Kosuiekius «Dopmbl
COXPaHHOCTH UCKOIAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHble ¥ NpakTUHYecKUe padoThI:

[Ipaktruueckas padota Ne 1. «3ydeHne uckomaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypeHst «IBONIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEAUYECKUI My3€eil).

Tema 3. Opranu3msl M OKpYysKamomas cpeaa.



DKoJIorus Kak Hayka. 3afadyd ¥ pa3fesbl 3KOJOrud. MeToabl 3K0JIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHA.

Okonoruueckue Qaktopel. Kiaccudukamus 5skomorudeckux (PaxTOpOB:
abuoTHueckue, OMOTHYECKHME W aHTpONOreHHble. JleHCTBHE HKOJIOTHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOINU3M.
[IpucniocoOnennuss OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (AaKTOPOB.
buonorunueckue puTMsl.

bruotnueckue ¢pakropsl. Bunbl 6noTHyecKuX B3aMMOJEHCTBUM: KOHKYPEHLINS,
XUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCAIIM3M (KBapTHPAHCTBO, HaXJIEOHWYECTBO). AMEHCANINU3M, HEHTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBHM MJs1 CYLIECTBOBaHMS OPIraHHU3MOB B
IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKHE XapaKTEePUCTHUKU nomyisiuuu. OCHOBHBIE IOKa3aTENH
NOMYJSILMN: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMrka 4ucIeHHOCTH MOIYJISIUY U €€ PeryIsaiusl.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabauubr u cxemsl: kapta «lIpupogasie 30HB 3emin», «Cpeabl OOUTaHHS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU NOMYJIALNU HHPY30puu-Ty henbkny», «Ilummessie nenm.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Jlabopatopnas pabota Ne 3. «Mopdonorndaeckue 0COOCHHOCTA PACTCHHUMA U3
Pa3HBIX MECT OOHUTaHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktrueckas padota Ne 2. «IloncyéT mIOTHOCTH NOMyJISIUMI Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M DKOJOrHYeCKHe CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunbl-momuHanTel. CBsS3U B
ouoneHose.

Okonoruueckue cuctemsl (3kocucremsl). IloHsaTne 00 »sKocucreme WU
ouoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [InieBble nenu u cetu. OCHOBHbBIE
NOKAa3aTeM 3KOCHUCTEMBl: OMoMacca, MPOAYKLIHA. ODKOJIOTMYECKUE IHUPaMHJBbL:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsutue. CyKueccus.

[IpupoHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. JKOCHUCTEMa XBOMHOTO
WM [IKPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe v X03sHCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak QakTtop ycToluMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo U ero (ynkiuu. OcoOeHHOCTH Ouochepsl Kak
r100aJIbHOM 3KOcHCTeMbl. J[MHaMuueckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BeHIECTB U OMOr€OXMMHYECKHE IIUKJIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emian. AHTpoIroreHHbie U3MeHeHus B Ouocgepe.
['1o6anbHbIE 3KOJIOrMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHM€E IPUPOIBI U UyeroBeuecTBa. CoxpaneHnue OnopasHooOpaszus
KaK OCHOBa YycToWumBocTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYpCaMU U UX UCTOIb30BaHUE. JloCTHKEHUS OMOJIOTUM U OXpaHa
PUPOIBIL.

JleMoHCcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie coobmiectBay, «llemn nuTaHus», «IKOJIOTMYECKAs] THUPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreHnos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE BO3ACHCTBUS HA TPUPOAY», «BarkHeHITne HCTOYHUKY 3arpA3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelIIash cOCTaBIAOMIAs Ouocheps»,
«®aktoppl  gerpagauud  nouBy,  «l[lapHukoBeii  3pdexTy,  «DakTOpHI
paZMOAaKTUBHOTO 3arps3HeHus Ouocdeprb», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOIe».

ObopynoBanue: Mojenb-anmuinkKanus «Tunmuunaeie OUOIEHO3BD», Tepbapuit
«PacturenbHbIe COOOIIECTBAY, KOJUICKIINU «brolieHo3», «BpeauTenu BaxkHEHIITUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapuu U KOJJIEKIIUUA PACTEHUI U dKUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Tpynam oJHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepannn, W300paKeHHs] OXPAHSIEMBIX BHJIOB PACTEHUH H
KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysibTaram
OCBOEHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero oOpa3oBaHHS:
JUYHOCTHBIM, METAPEIMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOECHUS Mpenmera «buoiorus»
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOMN
rpaXJaHCKON MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEIeNIeHNI0, HaJlu4hue MOTHBallMM K  OOy4YeHHi0  OHOJoruw,
[[eJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAIULMK PA3BUTHS OHUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PyKOBOJICTBOBAThCS B CBOECH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, IPUCYIIUMUA CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIWYUE HSKOJOTUYECKOrO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» AOCTUTAKOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIHHOW JCSITEIIBHOCTH B COOTBETCTBUU C
TPAOULMOHHBIMUA POCCUICKUMH COLUOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIeccaM CaMOIIO3HAHUS, CAMOBOCHUTAHUSI U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM TMO3WMLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IMPABOIOPSAIKY, YEIOBEKY TpyAa U CTApLIEMY IMOKOJICHHIO,
B3aMMHOI'0 YBa)KECHHS, OCEPEKHOrO0 OTHOIIEHUS K KYJIBTYPHOMY HACJICAUI0 U
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoin PDenepanuu, npupoae u
OKPY KaIOIIEn Cpee.

JImuHOCTHBIE pe3yJbTaThl OCBOCHMSI YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIMPEHHE >KU3HEHHOTO
OTBITa W OMbITA JECITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUMN
BOCHUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEILHOCTH ITPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX ¢ T[O3HABATEJIbHBIX 3a/lady, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3WIIUIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHME YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COIIMATbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIITOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYKJICHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOW UJEHTUYHOCTH, TATPUOTU3MA,
YBAKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU nepen PouHoM, ropioctu
3a CBOM Kpail, cBO0O PoauHy, CBOU SI3bIK M KyJbTYpY, IPOILLIOE M HACTOSIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOHOMY HACJIEANIO U MTaMsITHUKAM MPUPOIbI,
JTOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCHICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIIAM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOT'O TIPUHATHS LEHHOCTEM CEMEMHON JKU3HU B COOTBETCTBUU C
TpaauuusMHu HapooB Poccuu;

4) 3CTeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnutaHus, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJILHOIO 0JIarONmoJIy4ns:

MMOHMMAaHME U peali3alys 3I0POBOTo U 6€301acHOro oopasa )K13HH (310pOBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPABUI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHObIXa, peryisipHas (Qu3uyeckas aKTUBHOCTh), OepexHoro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH TMPABUJI HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCICACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YyHOTpPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTU MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATD TaKyl0 JEATEIbHOCTD;

HMHTEpeC K pazinuHbIM cepam mpodeccuoHaIbHON ASSTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymieil npodeccud U PeaTu30BHIBAThH
COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa3oBaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHE K TPUPOE KaK HICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKON KYyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB H OLEHKHM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKAIOIIEH CPEbI;

OCO3HAHHME TJI00aTBHOTO XapakTepa JKOJOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCTIOTIB30BATh MPHUOOPETaEMbIe TIPU U3yUYECHUN OMOJIOTHH 3HAHUS
W yMEHUS TPU  pPEIIeHHH TMpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBHBIM
MPUPOIOINOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B MPHUPOJIE,
HaMpaBJICHHBIX Ha COXPaHEHUWE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BUJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCAILNX BPE OKPYKAOIIEW IPUPOAHON
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJArONpHUsITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
IIPEANPUHAMAEMBIX IEHCTBUM U NIPENOTBPAIATh UX;

HaJIMYue Pa3BUTOrO dKOJOTMYECKOIO0 MBIIUIEHUS, YKOJIOTUYECKOW KYJIBTYPHI,
OmbITa NEeATEIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B IT03HABATEIBbHOW, KOMMYHMKAaTHBHOM M COLIMAIBHOU
IIPAKTUKE, TOTOBHOCTHU K yYaCTHIO B IIPAKTUYECKON AEATEIBHOCTH IKOJIOTMYECKOU
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTb MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha AMAJIOre
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJbTYpPbl KAaK CpENCTBA
B3aMMOJICHCTBUSA MEXKIY JIFOAbMHU U II03HAHUS MUPA,

NOHMMaHuE creuu(pukyn OHUOJOrMM Kak HAayKH, OCO3HaHMs €€ poiu B
(GOpMHpPOBAaHNUN PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
NPEJCTaBICHUS 00 OKpYXarolleM MHpE Kak O €IMHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM NIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpolieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMU AJII COBPEMEHHOW LMBHUIIM3ALNU:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUA MEIULIMHBI, CO3/IaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MIOMCKA MyTEH BBIXO/A U3 INI00AJIBHBIX 3KOJOTHYECKUX IPOOIeM U
oOecrieyeHusi  mepexoja K  yCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
UCTIOJIb30BAaHUIO TMPHUPOAHBIX PECYypcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJIOTMUYECKHX 3HAaHUHM B LEIAX
MOBBIIIEHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMUupyeMoil
IpU U3y4eHUH OUOJIOTUHY;

IIOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS JUIsl aHaiu3a M
OOBSICHEHHSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM M3MEHEHUA,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAY4YHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelIeHMs MPo0JIEM B pealbHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATENBHOCTh HHINBUIYAIbHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMM MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeaMera «buomaorus»
BKJIIOYAIOT: 3HAYUMble IS (HOPMHUPOBAHHMS MHPOBO33PCHHS OOyYarONTUXCS
MEXKIMCIHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPayKaroIIue
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTUs, SBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4YHBIH (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
HcclieIoBaHNue, HAOII0IeHHEe, M3MEPEHHE, SKCTIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
y4yeOHbIe JeicTBUS (ITO3HABaTeNbHbIC, KOMMYHUKATHBHBIC, PETYJISTHUBHBIC),
obOecneunBaronire GopmMupoBaHue PyHKIMOHATHLHON IPAMOTHOCTH M COLIMAIBHOM
KOMIICTCHIIMM ~ OOYYaOIIUXCS, CIIOCOOHOCTh  OOYYalOmMXCS  HCIIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKHE 3HAHKS U YHUBEPCATbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEIHLHON U COLIMATIBLHOM MIPAKTUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHMSI MPOTPaMMbl CPEIHEro OOIIEro
00pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBi1agenue YHHBEpPCAIbHBIMH yuyeOHBIMH NMO3HABATEJIbLHBIMH
JeCTBUSIMU:

1) 0a3oBbI€e JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITeILHO  (OPMYJNIMpPOBaTh W aKTyaJM3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MNPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUSI, KJlacCu(UKaIuu, 0000IIEeH s ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSITHUSIMH ),

OTpEeNeNATh LeNu JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS U1 OOBSICHEHUS (PAKTOB M SBICHUU
KUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXXJEeHHUS (MHIYKTUBHBIE, J€TyKTUBHBIE, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SIBICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHUS;

MIPUMEHSITh CXeMHO-MO/ISTIbHBIE CPEJICTBA VISl PEICTABICHUS CYIIECTBEHHBIX
CBSI3¢d W OTHOIICHWH B M3y4aeMbIX OHOJOTHUECKHUX OOBEKTaX, a TaKKe



IPOTUBOPEUYHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3iIMYHBIX HHQOPMAIIMOHHBIX
UCTOYHHKAX;

pa3palaThIBaTh IUIAH PEIICHUs MPOOJIEMBbl ¢ YYETOM aHalIM3a UMEIOLINXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH pab0OTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKUE TeHCTBHSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U IPOEKTHOM AEATEIbHOCTH,
HaBBIKAMM ~ pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METO/0B PELICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pPAa3IMUYHbIE BHUJABI JACSITEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, MPeoOpa3OBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(dbopMuUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT NIPUYMHHO-CIICACTBEHHbIE CBSI3W UM aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TMIOTE3Y €€ PEIIEHUs, HAXOIUTh apryMEHTBHI JJIs 10Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh apaMEeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE pELICHUsA 3aJadyd pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M MPAKTUUYECKYH 001acTu
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEH, MpeJiaraTb OpUrHHAJIbHbIE MOAXO/bl U PEIleHus,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMamu (TeKcTe yueOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEpaTrype, OHOJOTMYECKHX CJIOBapsAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UpOBATh



UHOOPMAITUIO PA3TMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIUpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosornueckoi mHMOpMalUKM, HEOOXOIUMOM JJIsi BHIMIOJHEHUS! YU€OHBIX
3ajay;

MpUOOpETaTh OMBIT KCHOJIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MUCIOJIb30BAHUS PA3TUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMy  TIPEICTaBICHUS
Ounonornyeckon nHpopManuu (CXembl, rpaduKu, JUArpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Tpu paboTe C
Owonornyeckoi WHpOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3alUThl  WHOOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgBiaseHue yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMU 1€CTBUSAMM:

1) o01enme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WJIM TUCKYCCHUU TIO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS TpeiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIAaora Win TUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TTIOHUMATh
HaMEpEHUSs IPYTUX JTIOJICH, TPOSBIIATh YBAKUTEIIBLHOE OTHOIIICHUE K COOECETHUKY U
B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW M MHAMBUAYaJIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a49H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YJieHa KOJUIEKTHBA,;



NpPUHUMATh LM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JECHCTBHM,
pacnpenensiTh poiu ¢ YY4ETOM MHEHUHM YYaCTHUKOB, OOCYXKAAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOEIO BKJIAJIa M KAXK/I0I'0 yYaCTHUKA KOMAH/IbI B OOIIMIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeuiaraTb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C IO3ULUUHA HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IHYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATHUBHBIM.

OBJaieHne yHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS [UIA BBIABICHUS MpoOOJIeM M HX
pelleHus B )KM3HEHHBIX U yU€OHBIX CUTYyaIHsIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUW 1IEJIEBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYNKAX IO OTHOIICHUIO K KHUBOM MpPHUpOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTh, BBISBIATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JEATENbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSTEIILHO COCTABJIATH IJIaH PELICHHS TPOOIEMBI C YUETOM UMEIOIINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEAIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacMpATh paMKH Y4EOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW HSPYAMIIMH B
pa3HBIX O0JIACTAX 3HAHWUN, MOCTOSIHHO TOBBIIIATh CBOW 00Opa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJa/J€Th  HABbIKAMU  IIO3HABaTEeNIbHOM  pediexkcuu Kak  OCO3HAHUS
COBEpIIAEMBIX JIEVCTBUA M MBICIHUTEIBHBIX MPOUECCOB, WX PE3YJIbTATOB H
OCHOBAaHMM, MCHOJB30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyallud, BbIOOpa
BEPHOT'0 PEIIEHUS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS M0 HUX
CHUKEHHUIO;



NPUHUMATh MOTHBBI M apryMeHTbl APYTMX TNpH aHaIW3e pe3yJbTaToB
JEATENbHOCTH;

3) npuHsaTHe ce0s1 M APYIUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpH aHaIW3e pe3yJIbTaToB
JEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH APYTOro YEJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3yabTaThl ocBoeHus mporpamMmbl COO 1o OuoJIOTHH Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielududeckue st yueoHoro npeamera «buonorusy»
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI EUCTBUN MO OCBOCHUIO, UHTEPIPETAIIMU U
peoOpa30BaHUI0 3HAHUM, BUJbBI JEATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JMYHBIX YUEOHBIX CHUTYyaIlUsiX, a TakKKe B PEabHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeamMeTHble
pe3yabTaThl IPEACTaBIEHBI IO ToJaM 00yUYeHHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10
Kaacce IO KHBI OTPAXaTh:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHUS €CTECTBEHHBIX HayK, B POPMHUPOBAHNHU COBPEMEHHOM €CTECTBEHHO-HAYUHOU
KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOEKHBIX
y4E€HBIX-OMOIOTOB B pa3BUTHE OWONOTHH, (YHKIMOHATIBLHOW TPaMOTHOCTU
YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBaTh COJIEpKaHWE OMOJIOTUYECKHX TEPMUHOB W TIOHSTHMA:
YKW3Hb, KJIETKA, OpraHu3M, MeTa00Ji13M (OOMEH BEILIECTB U MTPEBPAIICHUE YHEPTHUN),
romMeoctad (CamMoOperyJisiiiusi), YypOBHEBash OpraHW3alMsl JKUBBIX  CHCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHME Wu3JlaraTb OWOJOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpalibHAs JOrMa MOJICKYJIApHON Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax MHOTooOpasus u
MIPOUCXOXKIEHUSI KyJIbTYpHBIX pacTeHuit H. V. BaBuioBa), onpeaensiTh rpaHULibl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIEHNE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpPraHu3alys W IMPOBEIICHHE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUXKEHHE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBbIMU BeJIWYMHAMH, OOBSCHEHUE IOJYUYEHHBIX PpPE3yJbTaTOB,



WCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE J€1aTh BHIBOJBI
Ha OCHOBAHMM IIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB W IMPEBpALICHUS YHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAUBUIAYAIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yYMEHHUE MPUMEHATh MOJYYEHHbIE 3HAHMS ISl OOBSCHEHUS OHMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NIPUHSTUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C LEeJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/0POBbS U 3JI0POBbS
OKPYKaIOILUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY KAIOIIeH
NPUPOAHON cpele, NMOHMMAHUE HEOOXOIMMOCTH MCHOJIb30BAHMS JTOCTHXKEHHIM
COBPEMEHHOU Ouonorun OMOTEXHOJNIOTUH Ui palMOHAJIBHOIO
MPUPOIOTIOIH30BAHNUS;

yMEHUE pelaTh 3JIEMEHTApHble T€HETMYECKUE 3aJaud Ha MOHO- H
JUTHOpUIHOE CKpEUIMBaHUE, CLEIUIEHHOE HACIEJOBAaHUE, COCTABJISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS Ul NPEICKa3aHMs HACIEIOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M TpPAKTUYECKHUE padoThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HH(MOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOW MH(OpMaLUU, HAYYHO-TOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTb COOCTBEHHbBIE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS,
000011ast 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JI30BaTh NOHATUIHBIN armapaT OMOJOTUH.

[TpenmeTHbIe pe3yibTaThl OCBOEHMs yueOHOro npeamera «buonorus» e 11
Kj1acce JOJKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI ECTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/le POCCUNCKUX U 3apyOex HbIX
y4E€HBIX-OUOJIOTOB B pa3BUTHE OWMONOTUH, (YHKIMOHAIBHOM TIpaMOTHOCTU
YeJioBeKa JIJIsl PelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OMOIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
MOMyYJISAKA, TeHO(MOH, SBOJIONMS, ABMXKYIIUE CUJIbl ((PakToOpbl) 3BOIIOINH,
MPUCTIOCOOJICHHOCTh OPTraHu3MOB, BU000pa30BaHUe, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAyIEHThI, I[ed  IUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHo3, onocdepa;

YMEHHE W3jIaraTh OWOJOTHYECKHe TeopuH (dBONIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUS OBONIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonacrtea K. M. bapa, yepenoBaHus IiaBHBIX HallpaBiICHUN U
nyteit spomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanuckoro),
OTIPEAETISATH TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMH HAYYHOTO MTO3HAHMS B OMOJIOTHU: HAOIOICHNE U
OTMCAHWE JKUBBIX CHUCTEM, TPOIECCOB W SIBICHHM, OpraHu3aiis W IMPOBEIACHUEC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXKIy HCCICAYEMbIMH BEJIMYWHAMHU, OOBSICHCHHE TOMYyYEHHBIX pPEe3yIbTaToB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHATHN, TCOPUH M 3aKOHOB, YMECHHE JIEIaTh BBIBOIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHBbIC MPHU3HAKK CTPOCHHUS OHOIOTHYECKUX
OOBEKTOB: BHUIOB, TOMYJALNWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBbI, MEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUM B DJKOCHUCTEMAaX, AHTPOIOTCHHBIX W3MEHEHUU B
DKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOTCOXMMHYCCKUX
IIUKJIOB B Omocdepe;

YMCHHE TMPUMEHSATH MOJyYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECCKHIX
MIPOIECCOB W SIBJICHUMU, JJISI MPUHATHS MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C TIeNplo obecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS U 3IOPOBBS
OKPYXKAIOIIUX JTIOJEH, COOMI0IEHNST HOPM IPAMOTHOTO TOBEICHUS B OKPYIKAIOIICH
MPUPOTHON cpeje, MOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BAHMS JTOCTHXKCHHM
COBpEMEHHOW OMOJIOTHH JIJISl palliOHATLHOTO MPUPOAOIIOIE30BAHNUS;

yMEHHUE pemniaTh dJeMEHTapHbIC OMOJOTUYECKUE 3aa4H, COCTABIISITH CXEMBI
MepeHOCca BEIIECTB U YHEPTUH B IKOCUCTEeMaX (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COONIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTUYECKOTO  COJIEPIKAHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpPEICTBA MAacCCOBOW MH(OPMAIUH, HAyIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  TJOOANBHBIE  DKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMMCHMEHHBIE W YCTHBIE COOOIICHWUS,
00001as 6uoornuecKyr0 HHGOPMAIMIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh TIOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3iejioB H TeM nmudpoBbIe
Ne /i P Konrpoabubie | Ipakruueckn (upp )
NPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThI
pecypchl
bubmuoreka [JOK
I buonorns rax Hayxa 2 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M UX OpraHU3aIlHs 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHUI COCTaB U CTPOCHHUE KIIETKH 8 2 bubmmorexa HOK
p https://m.edsoo.ru/7141¢292
bubnuoreka [JOK
4 XK
HSHEACATEILHOCTD KT 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHNE M MHIUBULYAIBHOE PA3BUTHE 5 0.5 bu6muoreka [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M1 U3MEHUYUBOCTD 2 ) but6mmoreka [{IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
. Cenekuus opranu3mMoB. OCHOBBI 3 bu6mmoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
8 P 1
C3CPBHOC BPeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4.5



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

11 KIIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HaunMeHoBaHHe pa3iejioB H TEM nmudpoBLIe
Ne i/ P KoHnTpoabHbI IIpakTH4eckue (ucpp :
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
bubmnoreka LIOK
1 2
IBOMONHOHHAs GHOTNOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHHE U pa3BUTHE )KU3HU Ha 9 bubnmoreka [JOK
3emne https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Karolas cpeaa 5 1 bubmorexa LOK
p py HI ped https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111eCcTBa M DKOJIOTMUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 3



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jlara uudpoBbie
Nen/m | Tema ypoka IIpakTnyeckue p
Bcero U3y4eHus! o0pa3oBaTte/ibHbIE
padoThbl
pecypchl
bu6mmoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Meto1bl O3HAHUS KUBOU IPUPOBI 1 Bubmmorexa [JOK
A PHPOA https://m.eds00.ru/863e6122
3 buonorunyeckue cucremsl, MpoLECCH U UX 1 bu6nuoreka [IOK
A3y4YEeHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKHUH cocTaB KIeTKU. Boaa u | bubnuotexa [JOK
MUHEpPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CIKH. T-OCTAB H CTPOCHHE DEIKOB https://m.edsoo0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
katanuzaTtopsl. JJaboparopnas padora Ne 1
6 «/3yueHne KaTaIuTUYeCKOM aKTUBHOCTH 1 1 buomorexa [OK
Y https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIas3bl WK
KaTaJia3bl)»
bu6mmoreka [IOK
7 v I 1
TVICBOARL. SR https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1
YKIICHHOBBIC KUCIIOTRI https://m.edso0.ru/863e6d5¢
9 Hcropus u meToabl H3y4eHUs KIETKH. 1 bu6mmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

Knerounas TCOPHA

https://m.edsoo.ru/863e6e88

10 KieTka xak meisocTHas >KUBast CHCTEMa
CrpoeHue 3yKapuOTHYECKON KIETKHU.
JlaboparopHast pabota Ne 2 «3yuenue bu6mmoreka [JOK
11 CTPOCHHUS KJIIETOK PACTEHUM, KUBOTHBIX, 1 https://m.edso00.ru/863e6ff0
rpu0OB U GaKTEepHuil MO I MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpETapaTax U UX OIMHCAHUE)
bu6moreka [JOK
12
O6wmer BemecTs wm MeTabommsM https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
1 D . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
. bubnuorexa [JOK
14 JuepreruaccKuii oomen https://m.edsoo.ru/863¢7aae
15 buocunTes 6enka. Peakuus MaTpuyHOTO bubnuorexa [JOK
CUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
16 Tpancnams — GrocwnTes benka https://m.edsoo.ru/863e¢796¢
bu6mmoreka [JOK
17 H —
eKJIETOYHbIE (POPMBI KUZHU — BUPYCHI hitps://m.cdsoo.ru/863¢7540
JKv3HEeHHBIN ITUKIT KIETKH. [[eeHne KISTKH.
Murto3. JlabopaTtopHas pabota Ne 3.
18 «HaOmromeHne MuTo3a B KIeTKax KOHYHKA 0.5 bubmorexa HOK
o ) https://m.edso0.1ru/863e7dc4
KOpEeIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.
bu6mmoreka [JOK
19 @OpMBI pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuoreka [JOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88

https://m.edsoo.ru/863e7f4a

O6pa30BaHHe " pa3BUTHUE ITIO0JOBBIX KJICTOK.

bu6mmoreka [JOK

21
Oriog0oTBOpPEHHUE. https://m.edsoo.ru/863e81b6
22 NuauBuyansHOE pa3BUTHE OPTAaHU3MOB bubnmorexa LOK
FBIALY P p https://m.eds00.1u/863e8436
” I'eneTnka — Hayka O HaCJIEICTBEHHOCTU U bubnuoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TIPU3HAKOB. bubmmoreka [JOK
MonHoruOpuaHOE CKpEIMBaHHE https://m.edsoo0.ru/863e8878
75 JlurnbpuaHOe CKpenuBanue. 3aKOH bu6mmoreka [IOK
HE3aBUCUMOT0 HACJIEJOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuermieHHOE HaclIeI0BaHKE MPU3HAKOB bubmorexa LIOK
H s p ’ https://m.eds00.ru/863e8c60
7 ['eneruka nomna. HacnenoBanue npu3Hakos, bu6mmoreka [JOK
CLIETUJIEHHBIX C MIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEeHYUBOCTh. JIabopaTopHas pabora Ne 4.
28 N3zydenue Moan(puKamoHHON Bubmiorexa LIOK
Y https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO
psila ¥ BapUallMOHHOU KPUBOWD»
29 HacnencrBennas u3aMEHYMBOCTH Bubmmorexa LIOK
A ' https://m.edsoo.ru/863e8efe
I'enetuka yenoBeka. [Ipakruyeckas pabora
30 No 1. «CocraBiieHue 1 aHaJIu3 POIOCIOBHBIX Bubmmorexa LIOK
T p https://m.edsoo.ru/863e8d78
YEJI0BEKa
PezepHblil ypok. O0o0mieHue no reme
31 «HacnencTBeHHOCTh U U3MEHYMBOCTh

OpraHu3MOB»



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK

32 Ceneiuua Kak Hayka u npouece I https://m.edsoo.ru/863e9214
1 Metobl U JOCTUKEHUS CEJIEKLIIUHA PAaCTECHUI 1 bu6nuoreka [IOK
M )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHomorus kak oTpacib IIPOU3BOACTBA 1 Bubmorexa ITOK
p P 8 https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4.5



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka IIpakTnueckue A p
Bcero U3y4eHUs! o0pa3oBaTte/ibHbIE
padoThbl
pecypcbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmmorexa LIOK
H A Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHus npeacTaBieHuil 00 | bubnuoreka LIOK
SBOJIIOLUN https://m.edso0.ru/863¢9570
bu6moreka [JOK
3 M 1
HKPOIBOIONIA https://m.edsoo.ru/863e9cle
[Tonynsimust Kak seMeHTapHasi euHUIA
4 BHJ1a 1 HBorOIMU. JlabopatopHast pabora Ne | | bubnmoreka [JOK
1 «CpaBHEeHUE BUIOB 110 https://m.edsoo0.ru/863e99c6
MOP(OJIIOTHUECKOMY KPUTEPHUIO»
5 JIBroKyIIHe cuibl (3NIeMeHTapHbIe (DaKTOPHI) 1 bu6mmoreka [{JOK
JBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorexa [JOK
6 E i1 0TO 1
CTECTBEHHEIH OTOOP M €T GopMbI https://m.edsoo.ru/863e9ed0
Pesyinprarts! 3BOMIIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHu1000pa3zoBanue. JlabopaTtopuas padora No 1 | bubmmoreka [JOK
2 «Onucanue NpucrtocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIILHOTO
XapaxkTepa»
8 Hanpasnenus 1 myTy MakpO3BOJIIOIUN 1 bubmmorexa LIOK
P Y P H https://m.edsoo.ru/863e9cle



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

9 Heob6patumocTs 3BOIIONINN
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€
M3yUYCHUS
11 ['umnoTe3sr MPOUCXOXKACHUS )KU3HU HA 3emiie bubmmorexa [JOK
P A https://m.edsoo.ru/863eada6
12 PazButue xu3nu Ha 3emMIie Mo Ipam u bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaIbl YBOJIIOIUN PACTUTEILHOTO bu6mmoreka [IOK
U )KUBOTHOI'O MHpa https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHast cucTeMa OpraHuuYecKoro Mupa bubmmorexa I[JOK
P p p https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTEHE3) bubmmorexa I[JOK
H P https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 BIDKYIIUE CHIIBI ((PaKTOPBI) aHTPOIIOI€HE3a
A v @ pe1) p https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTagUH 3BOJIIOINN YEJIOBEKA
13 UYenoBeueckue packl U MPUPOIHBIC bu6mmoreka [JOK
aJanTalnny 4YeJI0BEeKa https://m.edsoo.ru/863eaca2
PesepBHrlIitl ypok. O600IIeHHE TT0 TeMe
19 «BO3HHUKHOBEHUE U PA3BUTHE KU3HU HA
3emie»
20 DKOJI0THus KaK HayKa
)1 Cpenpl 0OUTaHUS U HKOJIOTUYECKUE bubnuotexa [JOK
(hakTopsI https://m.edsoo.ru/863eafec
22 Abuotnyeckue pakropsl. JlaboparopHas bubnuoreka [JOK

paborta Ne 3. «Mopdomoruueckue
0COOCHHOCTH PacTeHMH U3 Pa3HbIX MECT

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6

OoOHUTaHHS.
bu6mmoreka [{OK
23 buoeckue paxrops: ! https://m.edsoo.ru/863eb348
24 DKOJIOTHUECKHE XapaKTePUCTUKH 1
MOy JISAIIHH
bu6mmoreka [JOK
25 Coo0miecTBa OpraHu3MoOB — OHOIICHO3 1 hitps://m.cdsoo.ru/863cbd6a
bu6mmoreka [IJOK
26 1
DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) hitps://m.cdsoo.ru/863cbd6a
OcCHOBHBIE TIOKA3aTeNd YKOCUCTEMBI.
27 Dxonoruueckue nupamuabl. CBoMCTBa 1 bubmorexa [TOK
P JIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccust
28 [Ipupoaubie F3KOCUCTEMBI 1
29 AHTpONIOTr€HHBIE 3KOCUCTEMBI 1
30 buocdepa — rimobanbHas 3xocucTeMa 1 bubnuorexa LIOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bu6nuoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
1 CocymiecTBoBaHUE TIPUPOIBI U | bubnmoreka [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
34 PezepaHslii ypok. O6001IeHHE TeMBbI 1
«Coo011ecTBa U YKOJIOTUYECKUE CUCTEMBI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u

npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe o6mectBo «M3maTenscTBo
«IIpocsemenue»

» buonorus, 11 knacc/ I[laceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue
/Mon pen. [Taceunnka B.B., Akimoreproe o01mecTBo «M31arenbcTBo

«ITpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. buonorus, 10 knacc/ I[Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Tlox pen. [Taceunuka B.B., AkunonepHoe o6mectBo «3maTtenscTBO
«IIpoceemienue»

2. buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe o6mectBo «M3maTenscTBo
«IIpocBenienue»

3. O6mras 6uonorusi. [loypounoe mianupoBanue. 11 kmacc. Meroaudeckoe
nocobue. Kynés A.B. Cankr-IletepOypr «ITapurer», 2001T.

4. buonorus. 11 xknacc. Hecranpaptasie ypoku. [logayonas JI.b. Bonrorpan
«Kopudeii», 2007T.

5. buonorus B Tabnunax s 6-11 knaccos. Hukumos A.U. u 1p. Mocka



«Hnekcay», 1998r.

6. O6mias 6uonorus. Iloypounsie Tectsl u 3aganus. 10-11 knaccel. Jlepuep I'.1.
«AxkBapuym», 2000r.

7. CoopHuuk 3amau mo reetuke. [lanees H.I'. Poctos-na Jlony, 1993r.

8. buosorus. CripaBOYHHK ISl CTAPIIEKIACCHUKOB U MOCTYHAIOIIUX B B Y3Bl.
bornanona T.JI., ConmonoBa E.A. MockBa «AcT-ipecc 1ikoJia», 2006r.

9. Knerka. CencoHn K., ¥30crep I1. MockBa «Mup», 1980r.

10. 3anumarenbHas MukpoOuosorus. XKaanos B.M. MockBa «3nanuey», 1967r.
11. OcuoBsl renetuxu. [lerpocosa P.A. «poday, 2004r.

12. I'enetuka 6e3 TaiiH. [lyreBoauTens. Yumier 3. MockBa «9kcmoy, 2008r.
13. DBotonusa oprannyeckoro Mupa. YueoHnoe nocooue. Boponmos H.H.,
CyxopyxkoBa JI.H. Mocksa «IIpocsemienue», 1991r.

14. Benukuii Harypanuct Yapas3 Japsun. Kopcynckas B. «IETTU3», 1959r.
15. CranoBnenue sBomonnonHoi reopun Yapisa lapsuna. ['an .M. Cankr-
[TerepOypr «Haykay», 1993r.

16. Jlrogu nayku. H.M.BaBunos. 3urynenko C.H. Mocksa «IIpocBemienue,
1987r.

17. BepHaackuii: )Ku3Hb, MBICITB, OeccMmepTue. bananaua P.K. Mockaa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



bubmuoreka [{OK https://m.edsoo.ru/7f41cc74

https://lesson.academy-content.myschool.edu.ru/
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