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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIPEJICICHNUS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus @PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinm, a Tak:ke MOJI0KEHUS 0 cielupuKe
Ouonoruu, €€ 3HAYEHWW B T[IO3HAHMM IHKUBOM TMPUPOJABI U OOECICUCHUH
CYIIIECTBOBAHMSI YeJIOBeYeCKOro obmiecTBa. COTjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
onpe/iesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNx, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO NpemeTa
«buonorusy, onpenenser o0sI3aTENBHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO MOCIEH0BaTEIbHOCTh
M3Yy4YeHUs] YUYEOHOr0o MaTepuaia ¢ Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKH 00Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHus B
dbopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN YpPOBEHb) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarogapss yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, MPEJICTABICHUN O 310POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPUpPOIHON cpeje.
[TosTOMy HapsIy ¢ U3y4yeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHHMH >KUBBIX CUCTEM PA3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWMOJIOTHH YAEJICHO BHUMAHUE WCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH L1eIeCO00pa3HOTo
MOBEACHUS B OKPYXAKOUIEW NPUPOJHON Cpele, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JIEATEIIbHOCTH Y€JI0OBEKA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMaHWS K TMPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBaHO HEOOXOAMMOCThIO 00EeCTIeUeHHsI YCIIOBUM JIJIsl peleHuUs



OJTHOM M3 aKTyaJIbHBIX 3a]]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJINYMTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (HOpPMHUPOBAHUS
(YHKIIMOHAJIBbHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oobpasa
YKU3HU, DKOJIOTMYECKOT0 MBILIJIEHUS, IIEHHOCTHOIO OTHOLICHUS K XKUBOU IIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTErpalMi OWOJOTMYECKUX 3HAHUHU C
MPEICTABICHUSIMH U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OHOJIOTUN.

Otb60p coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMbIE st
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKaroleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKOoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
IPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa30BaHMs.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICYIOIINE COAEPKATEIbHbIE JIMHUU: «bHOnorus Kak Hayka. Meronasl
HayyHOro mo3HaHus», «KneTka kak Ouonornueckas cucreman, «OpraHu3M Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHu4YecKOro MHUpay,
«OBOJIIOLMS KUBON IPUPOJBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.



[enp wn3yueHus yuyeOHoro mnpeamera «buoisiorus» Ha 0a30BOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYyYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
Uit (opMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMONOTHH HAy4YHBIX B3TJISIIOB, MW M TMOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHSI OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oO0mel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATh SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOU MPUPOIHI HA OCHOBAHWY 3HAHUH U OMBITA, TOJYYCHHBIX TIPU U3yUYEHUHU
Oonosoruu;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEl, COOTIOICHUS TUIECKUX
HOPM IIpU MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM ISl TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHHUIO K OKPYXKaIOIel cpejie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp NPODHIaKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-Hay4YHbIE NPEIMETHI.

Jlst m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPETHEro 001Iero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kitacce — 34 yaca
(1 yac B HeneMO).



COJEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Posb 6uonorun B hopMupoBaHHH COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OTICaHUE,
U3MepeHue, KilacCupUKalMs, MOJCTUPOBaHUE, CTaTHCTHUecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktrnueckass padora Ne 1. «Jcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosorun. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpasue. Y POBHU OpPTaHU3AIMKU OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINH, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoC(EpHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIeMEeHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKUMM BOABI U MHUHEPAIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonoruueckue
byHKIIUN OEIKOB.



depMmeHThI — OHoTorHUYeckue Kataau3aTopbl. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyoOctpatHas crnenuduuHoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MIII0K03a, pru003a U 1€30KCUpr003a), 1ucaxapuiabl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJE€BOA0B, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uaen u (akToB B HAYYHOM MMO3HAHUHU. MeTOo1bl U3yUEHUS KIETKH.

Kierka kak uenoctHas xuBas cucrema. O0mye Npu3Haky KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KJIETOK: »JyKapuoTHueckas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHKIuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1actun. Bunel mmactun. HememOpaHHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. nelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeaeneHne XuMHUUECKUX 3JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpoeHue >KMBOTHOM KIETKW»,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenapaTax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIii. Pois ¢pepMeHTOB B
oOMeHe BEIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A NJIs KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriersieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHUE YHEPTUU B KJIETKE. DTarbl SHEpreTuueckoro ooMeHna. [ nmukomnus.
bpoxenne u ero Buibpl. KucnopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexnerounsle opmbl )KU3HU — BUpYCHI. IcTopust oTkpbiTus Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIAa BUPYCOB.
baktepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpHUMIHMs, peBepraza u  uHTerpasza. [IpodumakTtrka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkanuu «Yasoenune IHK u tpanckpumnumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u MuTos.
[Tpoueccrl, mporekaromue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI Pa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE TSI CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »kene3bl: CEMEHHUKH U sSIMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOre€He3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ouaoB. OmIog0oTBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. THITBI
NOCTAMOPUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsMoe u HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTALIIUX U
4eIoBeKa», «OCHOBHBIC CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKaxX
KOpEIlIKa JIyKa», MarHuTHash MOJelb-anIuiukanus «/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTH T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOIOTUYECKUA,
LUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPUIOB TIECPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. MopraHna no ClierieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyIieHne cuensenns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eneTnka nosia. XpoOMOCOMHOE OIpPEAEIICHHUE IModa. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBL. ['omorametrHeie M reTeporaMeTHbie OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHUIbI N3MEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTauuidl. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOW NpPeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITUHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IUTOT €HETHYECKAs
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menosy, «B3anuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeThka moiyia», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBocTY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBaHue: MOAENU-AMIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zodumnay (Hopma, MyTanuu OpMbI
KPBUILEB U OKPACKH Teja), repoapuii «I opox MoceBHOM.



JlabopaTopHble 1 IpakTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoanUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BApUALMOHHOW KPUBOID.

JlabGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JTOMECTUKALMS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCX0XKACHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pactenuii. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUHM M KUBOTHBIX. OlleHKAa 3KcTepbepa. biIM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
MOJUIUIOUIOB. [JJOCTHKEHUS CEIEKIMU PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepud. Kiietounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHoB.

Tabnuipel U cxeMbl: kKapTta «lleHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHble U NpaKkTHYecKHe padoThbI:

Okckypcust «OCHOBHBIE METOJBI M JOCTHXKEHUSI CEJIEKIMU PACTEHUM W
JKMBOTHBIX (Ha CEIIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBI  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1TA0OPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OMOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOpUHU. OBOIIOLHUOHHAS
TeopHst U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuune (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIue CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAENEHHAS! MU3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
Opouecc M KOMOMHATHBHAs W3MEHUYMBOCTb. [lOMyNsilMOHHBIE BOJHBI U Jpeild
reHoB. M30isuust 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMopd03bl ¥ MAHOATATI TAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCKoe.

MakposBonmorusi. PopMbl  ABONIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crnenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTHe opraHnueckoro Mupa Ha 3emiie», «3apoabIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyrtannoHHas

U3MEHUYHUBOCTBY, «Apomopdo3by, «Unumoamantammu», «OO0mIas aereHepamus»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMH OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuieKiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmumkanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «PazBuTue HacekoMoroy, «Pa3zBuTue JsSrymiKkm,
MuKponpenapar «/Ipozoduia» (HopMma, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopatopnas padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

Jlonay4dHble TpEACTaBICHHUS O 3apOXKICHUM >KU3HU. HayudHble Tunoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX 3SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. Ilanmeo3oiickas spa u €€ mepuoabl: KEeMOPHUICKHM,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickags »3pa ®W €€ TmNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa U reojJoruuecKkux mpoieccoB. OCHOBHBIE ATarlbl
HBOJIFOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHH U
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak OTpaxeHue 3Boitound. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHS YeTOBEKa. AHTPOINOJIOTHs KaK HayKka. Pa3Butue npeacraBieHui o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. (CxolcrtBa u
pa3InyYMs 4EJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBI 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUM
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCIOCOOJEHHOCTH  MpeAcTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
[apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeuHON cHUCTeMbl», «Pa3BuTihe
opraHudeckoro wmupa», «PacturenpHas kinerka», <« KHBOTHas  KieTkay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEeaHAEepTablla, KPOMaHbOHIA), CIENKU WIH
M300pKEHHUSI KAMEHHBIX OpYIUH MEepBOOBITHOTO YeNOoBeKa (KaMHHU-YOIMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJICKIIUSX).

OKCKypcHsl «IBOJIOLMSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHSl KaK HayKa. 3aJaud ¥ pa3aeibl SKOJOTHH. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHASI.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHAUYECTBO, cUMMONO3 U ero Qopmel. [lapazutusMm, xoomepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js CYIIECTBOBAaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyysauuu. (OCHOBHBIE MOKa3zaTelu
NOMYJSLUMN: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. JlmHaMyuKa 4uCI€HHOCTH MOIMYJISILUU U €€ PEryIsiusl.

JdeMoHCcTpanuu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OMTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhenbkn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKUE padoThI:

JlabGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PAaCTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BrnusiHre cBeTa Ha poCT U pa3BUTHE YEPECHKOB
KOJIeycay.

[Tpaktruueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBAs,
MpPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelld KOCUCTeMbl: OHoMacca, MPOAYKIHUS. DKOJIOTMYECKUE MNHPAMMIIbL:



NPOJIYKLIHH, YHUCIEHHOCTH, Omomaccel. CBOWCTBa 3KOCHCTEM: YCTOWYUBOCTD,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroitumBoctH 3KocucteM. CoxpaHeHUe
OHOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME U oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHME MPUPOIBI U yesnoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumieBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIEC BO3AECHUCTBUS HA TPUPOAY», « BakHENIINE UCTOYHHUKHU 3arpSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ounochepo»,
«®akTopel  gerpamauumud  nouB»,  «llapuHukoBbiii  3ddekT»,  «DakTOpHI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKunn «buoreHosy, «Bpenurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», FepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
NPUHAIIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHUs] OXpPaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBaloTCs TpeOOBaHUA K peE3ylbTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUI0, HaJIUuyMe MOTHUBAllMU K OOy4YeHUI0  OUOJIOTUH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTatOTCA B
CAUHCTBE YYCOHOM M BOCIHUTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEW TO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapoaa Poccuiickonn dPenepauuu, Npupone U
OKpYKaroUIEn cpelie.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IEHHOCTSM POCCHMCKOTO OOIECTBa, PACIIMPEHUE YKU3HEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alli OCHOBHBIX HAIPaBJICHUN
BOCITUTATEJIbHOMU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOU JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHHWH Yy4eOHbIX U T[IO3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepea PoanHoil, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJBTYpPY, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAHME U pealn3alys 3I0pOBOro U 0€301macHOro o0pasa *Ku3HH (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NMOHMMAaHUE IEHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K pa3IinyHbIM cpepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: TMPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBbHOr0 XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIIATh UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJk B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MNpolsIeM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEeCcypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 MNIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOTMYECKUX 3HAaHUH B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoi
IPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA JJs aHaidu3a |
OOBSICHEHHMSI SIBICHUM OKPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAyyHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATEINBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENPEPBIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS yd4eOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHnue, HaOMI0IeHHEe, H3MEPECHHE, DKCTIEPUMEHT M JPYTHUX ), YHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (IMO3HABATENIbHBICE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATBHOMN
KOMIIETEHIIMU  OOYYaloIMXCs, CIOCOOHOCTh OOY4YalolUXCA  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUECKHIE 3HAHUS M YHHBEPCATbHBIE
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiaaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHS JUIS OOBsICHEHUS (PaKTOB M SBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IEITBHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€H W OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBIIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HCTOYHHKAX;



pa3pabaThIBaTh IUIaH PEIICHHS TPOOJIEMBbI C YYETOM aHalM3a MUMEIOLINUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelHCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKIEHUM, 3a1aBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHsS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IEJICHAINIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIeITEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HJIEH, MpEAaraTb OPUTHMHAIbHBIE MOJAXOAbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, IOMYCKAIOIINE albTepHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIC METOJABI MPHU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOM I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) oO1menme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHMs, IMOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMH CHOCOOAMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECeTHUKY
U B KOPPEKTHOU popme (hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

NOHMMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON Y WHIAUBUIYAJTBHON
paboThI PU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEILICHUN Y4eOHOM 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4€HA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacrupenensaTb poid ¢ Y4ETOM MHEHHM YYacTHHUKOB, OOCYXXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IMMOBEAEHUE B Pa3IUUHbIX
CUTYaLMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBISABICHHUS NPOOJIEM U HUX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3a/laud B 00pa30oBaTElbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJa/JeTh HABBIKAMU  MO3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPUHUMATH PELIEHHA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHUBBI W apryMEHThl APYIMX IpPU AaHAINU3E pEe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHATHE ce0s U APYTHUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOTro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buomorusp
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX yU4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHUHOB M TMOHSITHIA:
YKU3Hb, KJIETKA, OPraHu3M, MeTa00I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), ypOBHEBasi OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCIPOU3BENCHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE U3JIaraTh OHOJIOTMYECKHE Teopun (KIJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTeHuil H. 1. BaBuiiosa), onpenensars rpaHULIbI KX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MNPOBEICHUE
OMOJOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIBICHHE 3aBUCUMOCTH
MEXKIy HCCIAEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE TMOJYyUYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI dHEPTUHM B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3/0pOBbSI M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
PUPOIHONW cpefe, MOHUMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUI
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BaAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE TEHETHYECKUE 3aJladyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATUIHBIN armapaT OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOro mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yYMEHUE PACKPHIBATH COACPKaHNE OMOTOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
MOMYJISAINS, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((AKTOPBI) 3BOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHUYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHUE H3JIaraTb OWOJOTMYECKHE TEOpUH (IBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIaJIECTh METOJIAaMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHUE TMOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
KHU3HU C 1enplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATb M HHTEPIPETUPOBATH HH(GOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOLICHUS,
00001mast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
VCIT0JI30BATh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcbl
bubmuorexa [JOK
1 b 2 .
MOJIOTHA Kak HayKa 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 XK 1 0
HBBIC CHCTCMBI | X OpraHH3atiui https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K 6 0
MBHEACATEILHOCTD KACTIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 | bubnuotexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M K3BMEHYMBOCTD g 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 bubnuoteka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1 0
C3CPBHOC BPEMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 DBOIIOMOHHAS OMOIOr U 9 0 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 9 | 0.5 bubnunoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunorexka LIOK
3 5 1 1
OPpraHu3MEL 1 OKPYKAIOIAs Cpea https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 1 0 Bubmiorexa OK
https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
5 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 33 3 )5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buoiiorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOK
npuposl. [Ipaktuyeckas pabora
bup P p bubnunoreka LIOK
2 Neo 1 «Mcnionb3oBanue pa3anyHbIX 1 0 0.5
https://m.edso00.ru/863e6122
METO/I0B IIPU U3YYEHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonoruueckue cuctemsl, | 0 0 bubmmoteka [IOK
MPOLECCHI U UX U3YUYECHHE https://m.edsoo0.ru/863e6564
4 XUMHYECKHI COCTaB KJIETKH. Boma | 0 0 bubnunorexa LIOK
Y1 MUHEPAJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 b .C 0 1 0 0
CJIKH. LOCTAaB U CTPOCHHC DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 0.5 bubnmoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTamas3bl)»
b K
7 VYraesonsl. JIunmuasl 1 0 0 nbmmotexa LO

https://m.edsoo0.ru/863e6870




bu6nmoreka [IOK

8 Hyxnensosie knenotsl. AT® 0 https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus 0 bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak nenocTHas xKuBast 0
crucrema
CrpoeHnue 3ykapuoTUYECKON
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIIETOK bubnunoreka LIOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OIIMCAaHUE»
bubnuoreka [{OK
12 OOMeH BeleCTB MK META00IN3M 0 hitps://m.edsoo.ru/863e766¢
bu6nunorexa LIOK
13 PotocunTes. XemoCHHTES 0 https://m.eds00.ru/863e7c98
. bubnuoreka [{OK
14 JHepreTHeckHii oOmeH 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlabopaTtopHnast pabota Ne 3 0.5 bubmuorexa [IOK
«HabGmromerre MUTO3a B KIIETKax https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOpElIKa JyKa Ha
TOTOBBIX MUKpOIpErnapaTax»
16 buocunTes 6enka. Peakius 0 bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OnocuHTE3 OeNKa 0 bubmmorexa [IOK

https://m.edsoo.ru/863e796e




18 Hexierounsie popmbI )KU3HU — 0 bu6nmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnmorexa [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii 0
1os https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
)1 JlaboparopHuas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS ITOJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE 0 bubnunoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJIEJICTBEHHOCTH 1 0 bubmmorera [OK
8 https://m.edsoo.ru/863e86£2
W3MEHYHUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS
24 npr3HaKoB. MoHOTHOpHTHOE 0 bubmmorexa [IOK
p ] pu https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPUTHOE CKPEIIMBaHUE.
25 élaI(OH iefI:aB1/1c141\f0ruol 0 bubmorexa HOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CrernieHHOe HaclieIoBaHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

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




CKpEIIMBAaHUA Y IPO30(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | 0 bubnunoreka LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
U3MEHYUBOCTh. JlaboparopHas

)3 paborta Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAM(UKAITMOHHONW W3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO psJia
Y BapUaIlMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluui y 1po30hus https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIIpENapaTaxj

bubmmoreka IIOK

30 Peretiia enonera ! 0 https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1 0
M3MEHYMBOCTh OPTaHU3MOB»

32 Cenekius Kak HayKa U Ipo1ece 1 0 bubmorexa HOK

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

3 MeToabl U JOCTHKEHHUS CeITCKITNHU 1 0 but6mmorekxa [IOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHnonorus kak orpacib 1 0 bubmuoreka [IOK
[IPOU3BOJICTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
i bu6nmmoreka [IOK
1 DBOJIIOLHS U METOABI €€ N3YUEHUS 1
https://m.edsoo.ru/863ea20e
) Ucropus pa3Butus npeactaBieHUn | bubmmoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
bubnunoreka LIOK
3 MukposBontonus 1
P H https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 1eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 buomiorexa LIOK
patopHaip B ' https://m.eds00.ru/863e¢99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubmmnoreka HOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoteka IIOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1
P Gop https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopaTtopHas | 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
2 Hamnpasnenus n nytu | bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOTIOITUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«M3yuyeHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
s DBOJTFIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpoIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
13 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnorexa [JOK
aJlanTaluu yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IEHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AOGuoTtnveckue HaKTopsI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bubmuoreka [{OK

23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCHCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmnoreka HOK
ouocpepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U | bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
OBILIEE KOJIMYECTBO YACOB I10 13 )5

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buonorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u np.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ectBo «l31atenbeTBo
«ITpocsemienue»

* buonorwus, 11 kmacc/ [laceunnk B.B., Kamenckuii A.A., PyomoB A.M. u ap.;
[Tox penakumeii [Taceunuka B.B. Akmmonepnoe o6miecTBo «M3marenscTBo
«IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
METOJMYECKHUE MATEPHUAJIbBI JUIA YUUTEJA

1.B.C.PoxiioB. TemaTuueckuii 1 UTOrOBbIN KOHTPOJIb. COOPHUK
poBepouHbIX padoT. buosorus. 10 kmacc. Mocksa 2014r.

3. O.IL. dynxuna. buonorus 6-11 knaccel. [IpoBepounbie TECTHI,
pa3HOypOBHEBBIE 3aanus. Bonrorpan: Yuurens, 2012r

4. H.A.borganoB. KoHTpobHO-U3MepUTENIbHBIE MaTepHaibl. bruosorus 10
kinacc. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomtonus opraHudecKkoro Mupay.
Teopusi, TpeHpOBOYHBIE 3a1anus. Jleruon, 2016r.

6. A.A.Kupunenko. buonorus. Pazaen «I'enetukay. Bece Turmel 3agay.
TpenupoBounas terpans. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Pa3zaen «9xonorus». Teopus,
TPEHUPOBOYHBIE 3a7aHus. Jlernon, 2016r.

8. B.C.PoxyoB. Temaruueckuii 1 UTOroBblii KOHTPOJb. COOpHUK
IPOBEPOYHBIX padoT. bromorus. 11 kimacc. Mocksa 2014r.

[IIBenioB. buonorus. O6mas 6uonorus 10-11 kmaccsl. Mocksa. Ipoda.2012r.
10. H.A.bornanoB KoHTpoJIbHO-U3MEpUTENBHBIE MaTepralibl. buonorus 11
knacc. PI'OC. Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

1. «kEqunas xomneknus [Hudpoeix ObpazoBaTenbHbIx PecypcoBy (Habop
u(poBbIX pecypcoB K yueOHukam uaun B.B. [Taceunuka) (http://school-
collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce padotsl, Ha
OCHOBE KOTOPBIX CO3/IaH CailT, ObUIM OMyOJIMKOBaHbI B razere "buonorus".



ABTOpamu caiita npojenana 0osbiias padoTa 10 CUCTEMaTU3UPOBAHUIO
ra3eTHBIX CTaTel ¢ y4ETOM MIKOJBHON y4eOHOUM MPOTpaMMEBI TIO TIPEAMETY
"buonorus".

7. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «buonorus». Conepx uT Bce
pazziesnbl Onosioruu: 0OTaHUKY, 300JI0THUI0, AHATOMUIO U (PU3HUOJIOTHIO
YeJI0BEKa, OCHOBBI IIUTOJIOTUU U T€HETHKH, YBOJIIOIIMOHHYIO TEOPUIO U
AKOJIOTHI0. MOXKET OBITh PEKOMEHIOBAH YUAITUMCS JJIsI CAMOCTOSTEIILHOM
paboTHI.

8. http://djvu-inf.narod.ru/ - amekTpoHHas OMOINOTEKA

http://biology.ru/index.php - CaiiT siBnsiercst UnTepHeT — Bepcuel yueOHOTO

Kypca Ha komnakTt-aucke "Otkpeitas buonorus".
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