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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIIOTUH TEOPETUUYECKYI0 OCHOBY IS
onpezeNeHusl MOAX0A0B K (OPMHUPOBAHUIO COJEpKaHUS Y4YeOHOIo IpeaMera
«buonorusi» cocraBwiM: KoHuentyaibHble nonoxenuss OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIel, colepKaHUus, pe3yJNbTaToB OOyYEeHHS U
TpeOOBaHMI K yPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHHUS 00 OOMIMX HESIX U
NPUHLIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obOmero oOpazoBanusi B Poccuiickoit denepainuu, a TakKe IMOJOXKEHUS O
cnenuduke OMONOTUM, €€ 3HAYECHUU B IMO3HAHUM KUBOU MPUPOJIBI U 00ECIIEYEHU N
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TMpeACTaBICHHE O IeNnax, 00 obmen
cTparerud OOydYeHHs, BOCHUTAHUS M PA3BUTHUS OOyYalOUUXCS CpEeACTBAMU
yueOHOro nmnpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHne Mo pas3ieaM M TeMmaw,
PEKOMEHYEMYIO ITOCIIEI0OBATEIBHOCTh U3YUYEHUSI YUYEOHOr0 MaTepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIHLHOTO
IpoI1iecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarommxcs.

B nporpamme mno OuoONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIAYHOCTHBIM, METAlpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydennss B (OPMUPOBAHMU OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCA 1O OCBOCHHUIO COJEPIKAHUS
OHOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HU3y4YeHHH Owuonoruu, Ojaromaps 4demMy B HeH
IpPOCMAaTPUBAETCA HAMpPAaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opase XM3HU U OEpEeKHBIM OTHOLIEHHWEM K OKpY’Kalollled MPUPOIHON cCpere.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIEeOMOIOTHUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOEHMHU >KMBBIX CUCTEM Pa3HOT0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MIOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOW JKU3HM IS PEIICHUS TPUKIIATHBIX 3a/1a4, B
TOM 4YHCIIe: NPO(QUIAKTHUKM HACIEACTBEHHBIX 3a00JIEBAHUI 4YENOBEKA, MEIHMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKHU
1[eJ1eCO00pa3HOro TMOBEICHUS B OKpY)KAloIell MNpUPOIHON cpene, aHaimu3a
BJIMSTHUST XO3SUCTBEHHOW ACSITENFHOCTH YENIOBEKAa HAa COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJHON HAMpaBICHHOCTH
ydyeOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECIeUeHUs



YCJIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ad IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas Tmpeanonaraetr (HopMHpOBaHHE Y  OOyYaromIuXxcs
CIIOCOOHOCTH QJIaNTHPOBATHCI K W3MEHEHUSM JWHAMHUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOmIero oO0pa3oBaHUS 3aHWMACT BAKHOE
mecto. OHa oOecreunBaeT (GopMUpPOBAHUE y OOYyYAIOUIUXCS TPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O JKUBOW MpUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpTraHW3allid M DBOJIOIUH, CO3MaET
yCIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO W Oe3omacHoro obpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IGHHOCTHOTO OTHOIIEHUS K XUBOW MPHUPOJIC
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHST UMEET TAK)Ke JIJISl PEIICHHS] BOCITUTATCIBHBIX U
pa3BHBAIOIIMX  3aJad  CpemHero  oOmero  o0pa3oBaHWs,  COIMATH3AIAN
oOyyaroruxcsi. Mzydyenue Guonoruu obecrneuynBaeT yclnoBus At GOpMUPOBAHUS
WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(POPMAIIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHYECKHX 3HAHHH C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOMOXKEHHS O TMpeAHA3HAYCHUH Y4eOHOTO mpeaMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpPEACNICHUS TOJXOJ0B K OTOOpY H
CTPYKTYpUPOBAHHUIO €T0 COACpXKaHWs, TMPEACTaBICHHOTO B MpOTpamMme IO
OHMOJIOTUH.

Ot6op comepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIAEH C TMO3HIHMK KyJIbTYpOCOOOPAa3HOTO MOAXO0/Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs TOJKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus O0OmIEH KyJIbTYpBI, ONPEICIAIOINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYIKaIoIIeld MPUPOTHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOU
)KU3HU U TMPAKTHUUYECKOU AesATebHOCTH. Ocob0oe MECTO B ATON CHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /i1 (POPMUPOBAHUS
NPEICTAaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOH KapTHHE MHpa U
IIEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIluU
Ononornyeckoro oOpa3oBaHMs.

CTpyKTypupOBaHUE COACpKAHUA Y4EOHOr0 MaTepuwajlia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIUYUTEIHHBIX OCOOEHHOCTSX JKUBOH MPHUPOBI, O €€ YPOBHEBOW OpraHHU3AINH 1
ABOJTIOIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameta «buomorusy
BBIJICIICHBI CIICIYIONIUE COJepKaTeNbHble TnHUN: «bronorus kak Hayka. MeToms
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorudeckas cucrema», «OpraHusM Kak



Oounonornyeckas cuctemay, «CucreMa M MHOTOOOpa3ve OpPraHUYECKOTO MHUPAY,
«IBOIOIUS KUBOM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenus yuyeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHEC  OOYYAOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKITHOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ NPHOOpPETCHHE yMEHUM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JCHUCTBUH B OTHOIICHUH OOBEKTOB
KUBOW IPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIeUnBacTCs PEIICHUEM CIICAYIONMNX 3a1a4:

OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHSX,
YUECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIy>KalllUX OCHOBOU
Uist GOPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MMO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AINH, BBIJAIONTUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMUXCS MO3HABATENbHBIX, WHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B TMPOIECCe aHadM3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISIIOB, WIAEH W TIOIXOMOB K HM3YYCHUIO JKUBBIX CHUCTEM
pPa3HOTO YPOBHS OpPTaHU3AINH;

CTAaHOBJICHHE Yy oOOydarommxcsi oOmeil KyJnbTyphl, (DYHKIIMOHAIBEHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHHS OKPY>KAIOIIETO
MHUpa JKUBOW TPUPOALI HAa OCHOBAaHWUHM 3HAHWU U OIBITA, IMOJYYCHHBIX IPHU
W3YYECHUH OHOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUWA B TMPAKTUYECKOW JESITENIbHOCTH YENIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHUS YEIIOBEKOM YKHUBOM
PUPOIBI, HEOOXOAMMOCTH OESPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STHYECKHIX
HOPM IIPU TIPOBEJICHUN OMOJIOTMUECKUX UCCIIE0OBAHMIM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU [JIsl TIOBBILIEHUS YPOBHS
9KOJIOTHYECKOHN KYIbTYPHI, ISl (POPMHUPOBAHUS HAYTYHOTO MHUPOBO33PCHHUS,;

MPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCEHEBHOM KU3HU IS
OTICHKH TTOCJICICTBHI CBOCH ACSATEIHHOCTHU MO OTHOIIEHUIO K OKPYKAIOIICH cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOZICHUE Mep NPOPHIAKTHKA
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SBISICTCS O0S3aTEIbHBIM YUEOHBIM TMPEAMETOM, BXOMASIINM B
cocCTaB MpeaMeTHOl o0nacTu « EcTecTBeHHO-HAYyYHbBIE TIPEIMETHD.



Jlist m3ydenusi 6uojaoruy Ha 6a30BOM ypPOBHE CpEHEro 00111ero oopa3oBaHus
oTBOoAuTCs 68 yacos: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 knmacce — 34
yaca (1 gac B Hefento).

COILEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, (pusocodueit, ITUKOM, ICTETUKON U MPABOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
CucreMa OMOJIOTMYECKUX HAYK.

Metoabl mO3HAHUS KUBOUW TPUPOJIbI (HAOII0/ICHHE, IKCIIEPUMEHT, ONTMCAHKE,
U3MEpeHne, Kiaccupukanus, MOACTUPOBaHUE, CTaThcTUYeckas oOpaboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, [[x. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBDY.

JlaGopaTopHble U pakTHYecKue padoThl:

[Tpaktuueckas paboraNe 1. «Mcmonp3oBaHuWe pa3TUYHBIX METOJOB IMPHU
U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTEMBbI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMeET u3ydeHus: ouosoruu. OTimuue
JKUBBIX CUCTEM OT HEOPTAHUYECKOM ITPUPOLBI.

CpolicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3alid OMOCUCTEM:
MOJIEKYJIAPHBbIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUIT), OnoCc(epHBIA.

JdemoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekysibl JIHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOCHHE KJIETKH.

XUMUUYECKUM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPOAJIEMEHTHI. Bosia 1 MUHEpabHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEPAIbHBIX BemecTB B KieTke. Iloanepxanue
OCMOTHYECKOI0 OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezaMenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€lIKOBOM MoOJeKysbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U



YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKITUU OEIKOB.

depmeHTHl — Ouosiorudyeckue Kartaiauzatopel. CTpoenue QepmenTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. Burtamussbl.
OTtnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapunpl - (caxaposa, JakTo3a) W IojiMcaxapuiibl  (Kpaxmai, TJIMKOIeH,
LEeJUTI0I103a). buonorndyeckue (pyHKIHMH YTIIEBOOB.

Jlumuner: Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonmornueckne ¢Gyukumm aunuaoB. CpaBHeHuHe
YTJIEBOJIOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxnennoBeie xucnotrel: JHK wu PHK. Hykineoruast — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JAHK. Ctpoenue u ¢pynxuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIHu.

[utosiorusa — Hayka o kietke. Knerounas teopusi — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUeHUS KIETKH.

Knerka xak 1enoctHas >xuBas cuctemMa. OOmue NpU3HAKH KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, mosiekyibl JIHK kak renermdeckwii ammapar,
CHCTEeMa CHHTe3a Oerka.

Tunbl KIETOK: JyKapuoTHyecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHHUs MpokapuoTuueckon kietku. Kierounas crenka Oaxrtepuii. CTpoeHue
SYKapUOTUYECKON KIIETKA. (OCHOBHBIE OTIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIMKC, UX
dbyukiuu. [Tnasmatuyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranounabl. OnHomeMOpanHbie opraHouabl kieTku: IIIC, anmapar I'onbmxu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIJIACTHUIBI.
[Ipoucxoxaenne MUTOXOHJApUM W T1actun. Bunel mnactun. HememOpanHble
OpraHoufbl KJIETKU: PHUOOCOMBI, KIJIETOUHBIM LIEHTP, UEHTPUONIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid neHTp kieTku. CTpoeHue sjpa: sijaepHas 000JouKa,
KAapHOILIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEHIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «Pacrpenenenue  XUMHUYECKMX JJEMEHTOB B HEXKHMBOHU
npupone», «PacrpeneneHne XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEY.



Tabmuubr u cxemsl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kucnotel. [JHK», «Ctpoenue mosiexybl
AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOoeHHE >KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKI,
«CtpoeHue szipa KIETKN», « Y TIeBOABD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHWE JJisi IPOBEICHUS
HAOMIOJICHUM, HM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpEnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajasbl)».

JlaGoparopnas pabota Ne 2. «M3ydyeHue CTpOE€HUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEmapaTax M HX
OIIUCAHUE.

Tema 4. ’KnsHeaeaTeIbHOCTDL KJIETKH.

OOMeH BeliecTB, WM METa0oau3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMeH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUUM B TMOHUMAaHUU
MeTabonu3Mma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

dotocunrte3. CperoBas u TemHOBass (a3el (orocunreza. Peakunun
dboTocunTe3a. DPphekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHI.

XeMocuHTe3. XeMOCUHTE3UpyIoue 0akTepuu. 3HaUYeHUE XEeMOCHUHTe3a s
KU3HU Ha 3eMII€.

DHepreTnueckrii oOMeH B KjeTKe. PaciersieHue BemecTB, BBIJCICHHUE H
aKKyMYJMpPOBAaHME DHEPrUd B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopogHoe OKHCIEHWE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTH
HSHEPreTUYECKOro OOMEHA.

Peakumm wmarpuunoro cumHTe3a. ['eHermueckas wuHpopmanus u JIHK.
Peanuzanus renermyeckod HHpOpMalnuM B KJIETKE. ['@HETHUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuust — Matpuunblii cuate3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHcisuuu. KoaumpoBanue amuHokucinoT. Pomnp pubGocom B
OuocuHTese Oenka.



Hexknerounsie ¢popMsbl ku3HU — BUpYCHl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS M SKM3HEHHOTO IIHMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo3Oymutens CIIN/a.
OOpaTtHast ~ TpaHCKpHUIIIMS, peBepraza ®W  uWHTerpasa.  lIpodumakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konsuos, /1. 1. Banosckuii, K. A. Tumupsszes.

Tabnuipl U cxembl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«OHepreTuyeckuit oomen», «Xmopomiacty, «®Porocunred», «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH Huki Bupyca CIIN]a,
oakTepuodaray, «Pemnmukarms JJHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHblil UK, WIM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrr, mpotekatomue B wHTep(daze. Pemmkamus — peakius MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JIMTITON THBIN U TalUIOMIHBIH ~ XPOMOCOMHBIE  HAOOpHI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHUS W  MHAUMBHUIYAJbHOIO  Pa3BUTHUSA
OPTraHU3MOB.

Henenne knerkn — muto3. Craanu murtosa. IIponeccsl, nmpoucxonsmue Ha
PAa3HBIX CTAaIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U mosioBoe. Bupl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJICKIIUU.

[TosoBOE pazMHOXKEHHE, €r0 OTINYUS OT OECTOJIOTO.

Meiio3. Craguu meiio3a. IIporecchl, Npoucxoadiine Ha CTagudax Menosa.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buosnormyeckuit cMbICa U
3HA4YECHUE MEH03a.

['ametorenes — mporecc 0O0pa3oBaHUSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHHWE M Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOICHE3.
Oco0EHHOCTH CTPOEHUS AWLEKIETOK W crnepMaro3ouaoB. OIioJ0TBOpEHHUE.
[TapTrenorenes.



WunuBuayanbHoe pasBuThe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TPSAMOE, HempsiMoe (IMUYMHOYHOE). BrimsHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKICHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHHM, CTaINH Pa3BUTHSI.

JdemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOKEHUS OPTraHU3MOBY», «J[BoWHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pactenui», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukim», «Pemmukanus JTHK», «Mwutosy,
«Menosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeTOreHe3 y MIICKONUTAOIINX U
yesnoBekay, « OCHOBHbBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «CrnepMaro3onbl
MJIEKOIMUTAIOLIEro», «ShekneTka miekonurarouiero», «Kapuokunes B KieTkax
KOpelIKa JyKa», MarHuTHas MoOJeNb-alnmuiukanus «Jlegenue KIeTKu», MoJelb
JIHK, mozmens meTadha3HO XpOMOCOMBI.

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpeIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopnas pabora Ne 4. «M3ydenwe CTpOECHHS TMOJIOBBIX KIJIETOK Ha
FOTOBBIX MHKpOIpenaparaxj.

Tema 6. HacjieicTBEHHOCTh 1 M3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3Buths reHeTUKU. Poiap nuronoruu
U HSMOPHUOJIOTUU B CTAHOBJICHUMM TEHETUKH. BKiiaj pOCCHUUCKUX UM 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeTOJAbl TEHETUKH (TUOPUIO0JIOrMYECKUM,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
NnoHATHS. [ 'eHeTnuecKas CHMBOJIMKA, UCIIOJb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE . Menaenem.
MonorubpumaHoe CKpemmBaHuEe. 3aKOH €IWHO-00pa3usi THOPUIOB TEPBOTO
nokosjeHusa. IlpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIUICHUS MPU3HAKOB.
['unote3a ynctoTel ramet. [loJHOE U HEMOTHOE TOMHUHUPOBAHUE.

JHuruOpugHoe  ckpeumuBaHue. 3aKOH  HE3aBUCHMMOIO  HacleOBaHUSs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
AHanuzupytoliee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpE/ICNICHUs TEHOTHIIA OCOOH.



Cuennennoe HacneioBanue nmpuszHakoB. PaGora T. Moprana 1o
CLCIUIECHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHue cuemieHus reHoB B pe3ysbTare
KPOCCHHI'OBEpA.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KapThI.

['enernka mosia. XpoOMOCOMHOE OMNPEAEIEHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBI. ['omoramernesle W rereporaMeTrHele OpraHus3mbl. HacienoBanue
IIPU3HAKOB, CLIETVIEHHBIX C I1OJIOM.

N3meHunBOCTh. Bl ”3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEpHUCTHUKA
MOIU(PUKAIMOHHON N3MEHUYUBOCTU. BapualioHHbIN psifi U BapyuallMOHHAsT KpUBasl.
Hopma peakunun npusHaka. KonndecTBEHHbIE M Kau€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakuuu. CBoiCTBa MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TOJOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalmoHHasi u3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ mpuunHbl MyTauud. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEAIOTHYSCKUM, OJIM3HEI[OBBIM, IIMTOTCHETHYECKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TEeHOTHUIIA!
ITOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananmu3a. HacnencTtBeHuble 3a0o0jeBaHUsS 4YEIOBEKA: ICHHBIC OOJIC3HH,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacroioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckne W TreHepaTuBHble MyTauuud. CTBOJOBBIE KIETKH. [IpuHUUIIBI
3I0pOBOT0 00pa3a MKU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEAMIIMHCKON
TE€HETUKU B MPEJOTBPAICHUH U JIEYEHUN T€HETUYECKUX 3a00JIeBaHUI YeTOBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmunel W CXEMBL: «MoHOTHOpUIHOE  CKpEIUBaHWE MW €T0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pacCIIEIUVIEHUs M €ro LMTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOIO  CKpellMBaHUs»,  «Menosy,
«B3auMonencTBue aJUIeNbHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTCHUM,
KUBOTHBIX W YeJOBEKa», «l'eHeTnka moiyia», «3aKOHOMEPHOCTH HAacJIeIOBaHU,
CUEIUIEHHOro ¢ mnosnom», «Kapuortumbel YenmoBeka W KUBOTHBIX», «Buasl



U3MEHUMUBOCTHY», «MoaudukannonHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», «MyTallmoHHas U3BMEHUYUBOCTDY.

O6opynoBaHue: Mojenu-anmiukanuu «MoHOTUOpUIHOE CKpEelIMBaHUE,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenBaHuey», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKpompemnapaT «J[po3oduma» (HOpMa, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JTUTHOPUIHOTO CKPEIIUBAHUS y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopHas pabota Ne 6. «3yuenne MoaupuKarmoOHHON U3MEHYHBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPHUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y npo30¢uiabl Ha TOTOBBIX
MHUKpOIIpEnaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWe U aHaIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUMU U TOMECTHUKALUS.
VYuenue H. W. BaBunoBa o0 1eHTpax HNPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOKIEHUSI JOMAIIHUX >KUBOTHBIX. CoOpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKInU. MaccoBbI U MHAMBUIYATbHBINA OTOOPHI B
CEJIEKIIMM PAcCTEHUHW M JKUBOTHBIX. OIllEHKAa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpenuBanne — wWHOpuaWHT. Ywmcras nuHug. CKpelmmBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIUHT.
Otnanénnas rtubpummzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMM pacTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. | €HHAss WHXKEHEpUS. DTambl
co3ganusi pexomOmHanTHOoM JIHK wu Ttpancrennsix opranmsmoB. Kiertounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KiionnpoBanne BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonornyecknue W dTHdeckue  mpobimembl. [MO  —  TeHETHYecKHu
MOTU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HMBaHoB.

Tabnuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Iloposbl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéHHas rudpuauzanusy», «Padoter akagemuka M. ©. BanoBay,



«Ilomumnonnusa», «OOBEKThl OuOTEXHONOrMM», «KileTouHblE KyJIbTYpbl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHKE U IEPEHOC '€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJIOA0B JUKUX (POPM U KYJITYPHBIX
COpPTOB pacTeHuil, repdbapuii «CeabCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbIe M IpaKkTHYeCKUe padoThbI:

OKCKypcHusi«OCHOBHBIE METOABI W JOCTHIKEHHSI CEJIEKIIMM PACTEHUH H
KUBOTHBIX (Ha CEJICKLINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI  y4acTOK, B TEIUIMYHOE XO35MCTBO, J1a0OpaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. DBorOIMOHHAsE OMOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHOW TEOPUM HA PA3BUTHE
OHMOJIOTUU U APYTHX HaYK.

CBuzerenscTBa 3BoyonUu. [lameoHTONOrMYECKHE: IOCIEN0BATEIBbHOCTD
NOSIBJICHUST BHUJOB B THaAJIEOHTOJIOTMYECKON JIETOIMCH, IEPEXOAHBIE (POPMBI.
buoreorpaguueckue: cxoAcTBO U pazianune ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U pPA3IUuMUsl SMOPHOHOB PpAa3HBIX BHUOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIC, aHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXAaHHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomononHas Teopus Y. JlapsuHa. lIpeanocwliku  BO3HUKHOBEHUS
JapBUHU3MA. J[BMKyIIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasT W3MEHYHMBOCTD,
O6opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitou (CTI) u e€ 0OCHOBHBIE MOJ0KEHHUS.

MukposBomtonus. [lonynsuusa kak eqMHUIA BUA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONMH BUAOB B Mpupojae. MyTalmoHHBIN
poLecC M KOMOMHATHBHAasT M3MEHYMBOCTH. [lomyNsiiMOHHBIE BOJHBI U Jpeid
re’oB. M3omsanus u Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigoomuil Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0neHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
IPUCIIOCOOIEHUH y OpraHu3MoB. ApomMop¢03bl U UANO-aAANTALUH.

Bun wu  BugooOpazoBanue. Kputepun Buaa. OcHOBHblE  (OpPMBI
BU1000pa30BaHus: reorpauueckoe, IKOJIOrH4eCcKoe.



MakposBomorusi. DopMbl  HBONIONUU:  (pusieTHyYecKas, JHUBEpreHTHas,
KOHBEpIreHTHasi, napasuiesnbHas. HeoOpatuMocTs HBOIOIUY.

[IpoucxoxaeHne OT HECIEUHAIM3UPOBAHHBIX MpeakoB. lIporpeccupyromas
CrienuaIn3anys. ATanTUBHAS paguaLus.

JdemoHcTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cymectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COPTOB PACTCHHIN,
«MHoroobpazue  mopoA  KHMBOTHbIX»,  «llomymsimum»,  «MyTanuonHas
U3MEHUUBOCTB», «ApoMopdo3bl», «Unmoamantaummn», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra myremectBuas Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «IIprcmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUJIOOB U CeMsiH, KoyuleKius «[Ipumepsl 3aUIMTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIe]b «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHre roJIOBHOTO MO3Ta MIO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkauus «llepekpécr
XpOMOCOM», BiaxHble mpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKpompenapat «J[po3odwmmnay (Hopma, myTanmuu GOpMbI KPBUILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopnass pabota Ne 1. «CpaBHeHue BHUIOB IO MOPGOIOrHUYECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble ruUmoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M naHcrepMmus. XUMHUYecKas
IBOJIIOIUS. AOHOT€HHBI CUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON IBOMIOINK. HauanbHbIe Tanbl
ouosorndecko sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJETKU. llepBble KIETKM M WX 3BOJIIOLUS.
DopMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoabl: KeMOPUUCKUA,
OPIAOBUKCKUM, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥icKas apa U €€ NeEPUOIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo30iickass »pa W €€ mnepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJOornyecKux MporeccoB. OCHOBHBIE ATallbl
SBOJIIOIIMU PACTUTEIBHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIEHME, pACUIBET U BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHUYeCKOro MHUpa Kak OTpakeHHe »3BoJIoUUMU. (OCHOBHbBIE
CUCTEMAaTUYECKHE TPyl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHHit o
MPOUCXOXKICHUM 4YelIOBeKAa. MeTonbl u3ydeHusi aHTpornoreHe3a. CxoacrtBa
pa3nuuus 4eIoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JIBrmokymme — CHibl (daxTopsr) AHTPOIIOTCHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3 KHU3HU,
M3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM ¥ BETBU 3BOJIIOLIMU YEJIOBEKA: ABCTPAIONUTEKH, HeoBEK
yMenbld, YenmoBek npsMoxonsdmuii, YermoBek HeEaHIEpTAIbCKUM, YenoBek
pasyMHbIii. Haxoakyn uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUIHAsS
(eBpasumiickasi),  HErpo-aBCTpajioujiHas  (PKBATOpUAJbHAs),  MOHIOJOUIHAsS
(a3maTcko-amepukaHnckas).  YepTbl  MPUCIOCOOJICHHOCTH  MpEJCTaBUTEEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOUN cucTeMbl», «Pa3BuTHe
OpraHnyeckoro mupa», «PacrturenbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEPT CTPOCHHS YEIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4elOBeKa», «JlpeBHeilmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «HeI0BEYECKUE Pach».

O6opynoBanue:  Mmynsiku  «I[lpoucxoxxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHbOHLA), CIECNKA WU
U300pKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOMIEPHI,



pyOmma, ckpebiia), TEOXPOHOJOTHYECKas TaliuIa, KOUICKIUsS «DopMbl
COXPaHHOCTH HUCKOINAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Tpaktrueckas padora Ne 1. «l3ydenne nckomaemMbIx OCTaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUICKLIUSX).

OKcKypcus «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KPaeBEIUECKUN My3eil).

Tema 3. Opranu3Mbl 4 OKpY:KaIas cpeaa.

OKoJIorus KaKk HayKa. 3aa4u U pa3fensl IKOJIOTHHA. MeToabl 3KOIOTrnYeCKUX
UCCIIEIOBAHUI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs,, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxosornueckue (aktopel. Knaccupukanus 3KoJI0OrMUecKUX (aKTOPOB:
abuoTnueckue, OMOTHYECKHE W aHTPOMOreHHbIe. JlelcTBHE HSKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[Ipucniocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckne puTMBl.

buortnueckne (dakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJCHCTBHIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HaueHUe OUOTHYECKUX B3aUMOJICHUCTBHUI Uil CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjsaund. OCHOBHBIE IOKa3aTENH
MNONYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[nHaMuka YuCI€HHOCTHU MOIYJISIUUN U €€ PETryJIALUS.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ym6Gonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsl u cxembl: kapra «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranu3sMoBy», «®oronepuoguzm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHPY30puu-Ty Penbkn», «[Iumesbie nenm».

JlabopaTopHbIe M IpakTHYecKUue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopatopHas pabora Ne 4. «BiusHue cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «IlogcyéT mIOTHOCTH NOMYJISAUUNA Pa3HBIX BUOB
pacTEHUI.

Tema 4. Coo01ecTBa M DKOJOrHYeCKHE CHCTEMBI.



CooOmiecTtBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B
OHOLIEHO3E.

Dkosiornyeckue cucrtembl (dkocucteMsbl). llonsitue 00 »skocucteMe
ouoreoneHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOMYLIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luIieBble LENMM U CETH.
OcHOBHbBIC TOKa3aTeIM HKOCHCTEMBI: OuoMacca, MNPOIYKIHS. IKOJIOTUUECKHUE
NUpPaMUJIbl:  TPOAYKIUHU, YHUCIECHHOCTH, Ouomacchl. (CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTD, CAMOPETYJIALMS, pa3BUTHE. CyKIIECCUS.

[IpuponHble PKOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WJIN IIUPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak Qakrop ycroiunBoctu dkocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounoceprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH OMochepsl Kak
ro0anbHOM 3KOCUCTEeMBbl. J[MHAMUYecKkoe paBHOBeCME M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepo/ia,
a30oTa). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemosedecTBO B Onochepe 3emau. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['moGanbHbIC 2KOTOTHYECKUE TTPOOIISMBL.

CocyuiecTBoBaHue MIPUPOJIbI U YEJI0BEYECTBA. CoxpaHeHue
Ooropa3zHooOpa3usi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA palliOHATBHOTO
yOpaBieHUs NPUPOJHBIMU pecypcaMd W HUX HCHOoJb30BaHue. JlocTuxeHus
OMOJIOrMU U OXpaHa MPUPOJIbL.

JdemoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuiel u cxembl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupomnbie coolmiecTBay, «llemn mmTanmsy, «IKoJOTHUECKAs] TUPAMUIAY,
«buocdepa n yenoBek», «IKocUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPONIOTEHHbIE  BO3JCWCTBUS Ha HOpuUpony», «BaxHelmme HMCTOYHHKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BaxkHeMIllas COCTaBISAIONIAs
ounocheprry, «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
PaIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouocdepsi»,



«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azora B IpUpOACH.

O6opynoBanue: Mojelb-anIukanus «TunuuHble OMOLEHO3b», Tepbapuii
«PacturenbHble cOOOIIECTBAY, KOMUIEKIIUH «bHUoLeH03», «Bpeaurenu BaxHEHIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TrepOapuu U KOJUIEKIIMM pPACTEHUH U
YKUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM 3KOJIOTMYECKUM TpyInaM OIHOTO BHUAA,
Kpacnas kuura Poccuiickoit ®enepanuu, H300paxKeHUsT OXpPaHIEMbIX BHJIOB
pPaCTEHUM U )KUBOTHBIX.

[NDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiuBarTCd TpeOOBaHUSA K pE3yJbTaTaMm
OCBOCHHS  OOYYalIIMMHUCI TporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA mpeaMera «buonorus»
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYarONUMUCS POCCUHUCKON
rPaXKJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEAeNeHNI0, HaJludyhe MOTHBalMM K  OOy4YeHHI0  OMOJIOTHuH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH WU HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOTO
3HaHWSI, TOTOBHOCTh M CIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOESH
JEATEBHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHus, HAJIWYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» AOCTUTrarOTCs B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIHUTAaHUS U
CaMOpAa3BHUTHUSA, pA3BUTUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY U IMPABOMOPSAKY, YEIIOBEKY TPY/JA U CTApLIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsSI, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAcleIul0 u
TPpaAuLKUSAM MHOTOHAILMOHAIBHOrO Hapoja Poccuiickon ®denepauuu, IpUpose U
OKpYXaroLIeH cpele.



JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpeamera «buomorus»
JOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAJMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA U OMNbBITA JIESATEIBHOCTH B IMPOLECCE PeaIn3ali OCHOBHBIX HaIPABJICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHncKoOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa W IIPaBONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIIBHBIM IOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEILCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOHU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK M KYJBTYpY,
IIPOLIOE U HACTOsALIEE MHOTOHAIIMOHAJIBHOI0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYECHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIIEeCTBa;

uneiHas yoexxI€HHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApOa;



c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PpELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OyAyIIIETo;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISIM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOI'0 MPHUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HaposoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHUH;

MNOHMMAHHE SMOLIMOHAIIBHOTO BO3/ICMCTBUS JKMBOM IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAJKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPpMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

NOHMMAaHUE W peaiu3anus 370poBOro u 0Oe3omacHoro oOpaza >KU3HU
(31opoBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryisipHas ¢uznyeckas
aKTUBHOCTB), O€pEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MNPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOLIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHWE TOCTEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YIMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOHM JESTEIIbHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HAMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

MHTEpEC K pa3InyHbIM cepam npodhecCHuOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BbBIOOpP Oynymed npodeccu U peaan30BbIBATH
COOCTBEHHbBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIeco00pa3HOe OTHOLIEHHE K MNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CyILECTBOBaHMUS;



MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUST TOCTYNKOB UM OLIEHKM MX BO3MOXHBIX IOCIEICTBHM ISt
OKPYKaroIIEU CPEBIL;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW ux
peIIeHNUS,

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUS TpU pPEHIeHUH Npo0sieM, CBSA3aHHBIX C pPalUOHAIbHBIM
MPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TpaBWJI  TOBEJAEHUST B NPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHucTeM, Orocdepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bpel  OKpYXKaromIeH
OPUPOIAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONMPHUATHBIE HKOJIOTHYECKUE
TIOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUH U TIPEIOTBPAIIATH UX;

HAJIMYHE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa JeSITENHHOCTH IKOJIOTUIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOMN JIESITEIHLHOCTH YKOJIOTHYECKON
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM W UYHUTATEIBCKOW KYyJBTYPHI KaK CpEICTBA
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

NOHUMaHue crneuu@ukd OUOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMHpPOBaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYXalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l11lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU MnpoliIeM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJIE COBPEMEHHOW LMBUIM3AINU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHUE IMEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpPCHbIE  MPOOJEMBbI  Pa3BUTHSA
YEJI0BEUECTBA, MTOMCKA MyTEeH BBIXO/A W3 TII00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
obOecrieueHns  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTHYECKUX 3HAHWUN B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
NIpH U3YYCHUH OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONh30BaTh TOJydaeMble 3HAHUS I aHalid3a |
OOBSCHEHHSI SBIICHUN OKPYXKAIOMIET0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKIIIOUEHHMsS] Ha OCHOBE HAy4dHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYUYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHWS IS
penieHus Mpo0OJIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HaHWE IIEHHOCTH HAYYHOU [eATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO M UCCIIET0BATENBCKYIO IEATEIPHOCTh MHAUBHIYJILHO U B TPYIIIIE;

TOTOBHOCTh H  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWA TIO OHOJOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysibTaThl OCBOEHHs yueOHoro mpeamera «buoiorus»
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUSA, OTPa’KaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMA, HAayuyHbIM (DAKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpu,
UCClIeIOBaHUE,  HAOJIOJIEHWe,  HU3MEpPEeHHe,  HKCIEPUMEHT U APYrux),
yHHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHBIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue byHKIIMOHATBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMH OOYy4YaloIIMXCs, CIOCOOHOCTh
o0ydaromuxcst UCTIOJTb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHBbIE YyueOHbIE JCHCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IIPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBiagenue YHHBEpPCATbHBIMHI yueOHbIMH NMO3HABaTEIbLHbIMH
AeCTBUSIMM:

1)0a3oBble JJOrHYecKne AefCTBUS:

CaMOCTOSITeIbHO  (hopMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILJICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKAIMU, 0000IIEeHNS ), pACKPBIBATH CMBICT



OMOJIOrMUYECKUX MOHATHM (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKH, YCTAaHABIUBATh
CBSI3U C APYTUMHU MOHIATHSIMMU);

ONpeneNsaTh LEeNu JeATeIbHOCTH, 3aJlaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIEISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMOHITUS Ui 00bACHEHUsI ()aKTOB U SIBICHUIN
YKUBOM ITPUPOLBI;

CTPOUTb JIOTMUECKHUE paACCYXXIEHUsI (MHIyKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABIICHUSAX, (POPMYTHPOBATH BHIBOBI U 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbBIE cpeactea Ui IIPEICTaBIICHHUS
CYILLECTBEHHBIX CBA3€H M OTHOUIEHMM B HM3y4daeMbIX OMOJOIMYECKHX OOBEKTaX, a
TAaK)K€  INPOTUBOPEUMH  Pa3HOrO  poAa,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHajan3a WMEIOIIUXCS
MaTepHUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESTEIbHOCTH;

KOOPAMHHUPOBaTh M  BBINOJNHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2)0a30BbIe MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIAIETh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBBIKAMH  pa3pemieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJI0B PEUIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPa3IWYHbIE BUJBl JACIATEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCJIE MPHU CO3JaHIH YUEOHBIX U COIIUAIBHBIX TPOEKTOB;

(GopMupOBaTh HAyYHBIH TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU ITOHATUSIMU U METO/IAMY;

CTaBUTh M (OpMyJIUpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTENbHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APIYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh IIapaMeTpPbl U KPUTEPUHU PEILICHHUS,;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;



OCYIIECTBIISTH II€JICHANIPABICHHBIM TIOUCK TMEPEeHOCa CPENCTB M CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYIO M MPAKTHYCCKYIO 00JIacTH
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC WJIEH, MpeJjlaraTb OPUTHMHAIBHBIE TOIXOJbI M pEelIeCHus,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(OpMAIH (TEKCTEe YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMUECKHX CIIOBapSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh
UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBATh
e€ IOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTb;

(GbOopMyIHpPOBATH 3aMpPOCHl U TMPUMEHSTh PA3IMYHBIE METOJbI MPU TIOUCKE H
otOope Ouosiornueckoil nHMOpMaIuu, HEOOXOUMOM NIJIsi BBITIOJHEHUST yU4eOHBIX
3azay;

pUOOpETaTh OMBIT HCIOJIB30BaHUSA HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpaTh  ONTUMAIbHYI0  (OpMYy  MpeACTaBICHUS
ouosiornyeckor nHpopmaruu (CxemMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Tpu paboTe C
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEICTBA
HaTJISTHOCTH;

BIQJCTh  HAaBBIKAMH  PACHO3HAaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU 1eHCTBUAMM:

1)o0menne:

OCYIIECTBIISTh KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM JUCKYCCHM TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3a/lay, YYUTHIBaATh MHTEPEChl U COTJIACOBAHHOCThH MO3UIMN JIPYTUX YYACTHUKOB
JIMajora Uiy JUCKYCCHUH);

pacrmo3HaBaTh HEBEpOATBHBIE CpEACTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;



BIQJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUs C HCHOJb30BAHHEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA AeSITEIbHOCTD:

MIOHUMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUILYAIbHOU
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PelIeHNH y4eOHOil 3a1auu;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOMIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHHUPOBATH JEUCTBUS IO €€ NOCTHKEHUIO: COCTABJIATh IUUIAaH JCUCTBUH,
pacrpenensiTh poid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHMKAa KOMAaHIbl B
o01IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKThI, OLICHUBAaTh MJEU C TMO3ULIHH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIECHHWE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBISTH TBOPUYECTBO U BOOOPaKEHUE, ObITh UHUIIMATUBHBIM.

OgJy1aleHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeCTBUSIMMU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIEeM U UX
pelIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHWUW I1IeJIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYINKaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEJIBHYIO ACSATEIBHOCTD, BBISIBISATH
poOseMbl, CTaBUTh U (POpMYIIMpPOBaTH COOCTBEHHBIE 3a7]a4 B 0Opa30BaTeIbHON
JEATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO  COCTaBJATh IUIAH pPEIICHHs HOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLIEHNE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBIICHUIO IMUPOKOU DPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YyJILTATOB LEISAM;

BJIQJIeTh  HABBIKAMM  TIO3HABATENBbHOM  pedJeKCUd  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHHUM, UCIOIB30BaTh MPUEMBI pPedIEKCUU NI OLICHKH CUTYyalluH, BbIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLICHUBATh PUCKM WU CBOEBPEMEHHO IPUHUMATh PELIEHUA N0 HUX
CHUKEHHIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEeATEIbHOCTH;

3)npunsTue cedsi M APyrux:

IpPUHUMATh ceOsl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHajIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MTO3UIIUU JPYTOT0 YETIOBEKA.

NNPEJMETHBIE PE3YJIBTATBI

[Ipenmetnble pe3ynbTarbl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT CICIIUPUIECKUE IS yueOHOTo penMeTa «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBHUI 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeo0pa3oBaHUI0 3HAHWM, BUBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosoruedi. B mporpamme mnpenMeTHbie
PE3yNbTAaThl IPEICTABIICHBI TI0 TO1aM 00YUYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydeOHOTrOo npeamera «buomorus» 6 10
KJ1acce JOJIKHBI OTPAKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTUMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpPa U HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX  yUYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBaTh COJIEpKAHUE OUOJIOTMYECKUX TEPMUHOB U TIOHSATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TPEBPAIICHUE
SHEPTHH), TOMEOCTa3 (CaMOPETyJISIlUs), YPOBHEBAsI OpraHU3alus KUBbIX CHUCTEM,



CaMOBOCIPOU3BEACHUE (PEPOLYKIIHSI), HACIEACTBEHHOCTh, ©3MEHUYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHasg JOrMa MOJEKYJSIpHOM Ouosioruu), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 IeHTpax MHOTO0Opa3usi u
MPOUCXOKIEHUS KyJbTYpHbIX pacTteHuil H. M. BaBuioBa), onpeaensiTh rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTAa,  BBIIBW)KEHHUE  THIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHHUE IOTYYEHHBIX
pe3yiIbTaTOB, MCIIOJIIB30BAHHBIX HAY4YHBIX IOHATHH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHA BEILECTB U IPEBPALICHUS dHEPIUU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS 1Ji1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, JUIS NMPUHATHS NPAKTHUYECKUX PEIICHUN B ITOBCEIHEBHOMN
KU3HH C LENbl0 ofecredeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY’KaIOIKX JIIOJEH, COOIIOIEHHS] HOPM I'PaMOTHOTO NOBEAECHUS B OKPY KarOIIEH
OPUPOJTHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JIOCTHIKEHUN
COBPEMEHHOU ouonorum " OMOTEXHOJIOTUH UIsL  PAalMOHAJIBHOTO
IIPUPOAOIIOIB30BaHNS;

yMEHUE pelaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CLEIUICHHOE HAacleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHMOPH/IHOTO CKPEIIMBAHUS NIl MpPEJCKa3aHMsl HacleAOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOpPHbIE M IMpakTUYecKhe paboThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(pOpMALNK, HAYYHO-IOMYJISIPHbIE
MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUl B OHOJOTHUH,
MeIUIHE, ONOTEXHOJIOTUH;



yMEHUE CO03/1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast Onosornueckyro MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, PAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenmeTrHble pe3yiabTaThl OCBOEHUs1 yueOHoro mpeamera «buomnorus» ¢ 11
KJaacce TOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUPa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKA ISl PELICHUS] )KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBAaTh COJIepKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
BU/I, TOMYJISALUS, TeHO(OH, BOJIOLMS, ABUKYIIUE CUITBI ((PaKTOPHI) IBOIIOIHUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,
DKOCUCTEMA, NPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHThl, LENU IHUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHos3, onocdepa;

yMEHUE H3IaraTb OWOJOTMYECKHEe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBrUHa, CHHTETHYECKash TEOpHUs DHBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apoapimeBoro cxonacrea K. M. baspa, depenoBaHus IJIaBHBIX HalpaBlICHUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI UX IIPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
ONMCAHUE MKUBBIX CUCTEM, IMPOILIECCOB U SBJICHMI, OpPraHU3alus U IMPOBEIACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIABMIKCHHE  TUIOTE3bl,  BbIABICHUE
3aBUCUMOCTH MEX]y HCCICIyEMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYyUYEHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUSI OUOJOTHUYECKUX
OOBEKTOB: BHJIOB, MOMYISAIUNA, MTPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB,
OMOTEOIIEHO30B M DKOCHUCTEM, OCOOCHHOCTH IMIPOIIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOJICHHOCTH
OpraHu3MOB, JCHCTBHUS HKOJIOTHYECKMX (DaKTOPOB Ha OpraHU3MBbI, IEpeHOca
BEIIECTB M NOTOKA JHEPIMM B 3KOCHCTEMAX, AHTPONOTCHHBIX HW3MEHECHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUH, JJI MPUHATHS NPAKTUYECKUX PELICHUW B IOBCEIHEBHOM
KU3HH C IIeTbI0 oOecredeHus: Oe30MacHOCTH CBOETO 370POBbS W 3I0POBBS
OKPY>KaIOIIUX JII0JIeH, COOII0ICHHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaroIen



OPUPOJIHON cpelie, NMOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIlMOHAILHOTO MTPUPOIOTIOIb30BAHMS;

yMEHUE peliaTh 3JE€MEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOCca BEIeCTB U IHEPTUU B IKOCUCTEeMaxX (LIeNH MUTaHus);

YMEHHE BBHIMOJHITH JTa0OpAaTOPHBIE M MPAKTHYECKHE pPabOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHMWBATb M HHTEPIPETHUPOBATH HHGOPMAILIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpMaLWU, HAyYHO-IOMYJISIPHBIE
MaTepHualibl),  paccMaTpuBaTh  IJ00ajdbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
000011258 OMONOTHYECKY0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
VCII0JI30BATh NOHATUITHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

buonorus kak Hayka

JKuBBIE CHCTEMBI U UX opraHu3anus

XHUMUYECKUI COCTaB U CTPOCHHUE KIIETKHU

H(HSHGI[GHTGJIBHOCTL KIICTKHN

Pa3zMuoxeHUE N WHIUBUAYAJIbHOC Pa3BUTHUC
OpTraHnu3MOB

HacneacTBeHHOCTH M UI3MEHUYHMBOCTD
OpraHu3MOB

Cenekuus opranu3mMoB. OCHOBBI
OUOTEXHOJIOTHHA

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KonTpoabusbie
padoThI

IIpakTHYecKkue
padoThbI

0.5

1.5

JIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [JOK
https://m.edsoo.ru/7141c292

but6mmoreka [{JOK
https://m.edsoo.ru/7f41¢292



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 KUIACC

HaumeHoBaHue pa3/ie/ioB U TeM
NPorpamMmslI

Ne i/

DBOJOLMOHHAA OUOIOTUS

BO3HI/IKHOBGHI/IG nu pa3BI/ITI/Ie JKHU3HHU Ha
3emie

OpraHusMsbl 4 OKpyXkarouias cpeaa
Coo0bmiecTBa 1 3KOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbubnuoreka [JOK
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
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

buotexHonorus kak
OTpacyib TPOU3BOJICTBA.
buosnorust B cucreMe Hayk

BxoaHO MOHATOPHHT

Bbuonornueckue cucTeMsl,
MPOIIECCHI U UX U3YyUYCHHE

XUMHYECKUHA COCTaB
KJIeTku. Boma n
MHHEPAJIBHBIE COJIA

benku. CoctaB u cTpoeHue
OCIIKOB

depMeHTH —
OHOJIOTHYECKHe
KaTaJnu3aTophl.
JlabopaTtopnast pabota Ne 1
«3yuenue
KaTaJIuTUYECKOU
aKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMuIa3bl WIK
KaTayia3bl)»

YriaeBonsl. JIunuasl

KoanuyecTBO 4acoB

K
Beero OHTPOJIbHBIE
padoThbI
1
1 1
1
1

IIpakTHyeckue
padoThI

0.5

DJIeKTpOHHbIe HH(ppoBbIe 00pa3oBaTeIbHbIE
pecypchl

bu6mmoreka IIOK https://m.eds0o.ru/863¢9336

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a

bu6mmoreka LIOK https://m.edsoo.ru/863e6564

bubmuoreka I{OK https://m.edsoo.ru/863e674e

bu6mmoreka LIOK https://m.eds00.ru/863e6b72

bu6mmoreka LIOK https://m.eds00.ru/863e6b72

bu6mmoreka LIOK https://m.eds00.1ru/863e6870



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13
14

15

HyxnenHOBBIE KUCIIOTHI.
ATO

Hctopust u meToasl
W3YYEHUS KJICTKHU.
Kiterounas teopus

Kierka xak OeJaoCTHaA
KHBas CHCTEMA

Crpoenue
9YKapUOTHYECKOM KIIETKH.
JIaGopatopHas pabora Ne 2
«M3ydeHue cTpoeHus
KJIETOK paCTEHUH,
KHUBOTHBIX, TPHOOB U
OakTepuit o
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpenapaTax 1 ux
OIUCaHUE»

OOMEeH BELIECTB WA
MeTaboIn3M

dorocunTe3. XeMOCHUHTES
DHepreTUYecKuii 0OMeH

JKu3HEHHBIN UK KJICTKH.
Henenue knetku. MuTos.
JIaGopatopHas pabota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX
MHUKpOTIperapaTax»

0.5

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e6d5¢

bu6mmoreka IIOK https://m.edsoo.ru/863¢6¢88

bubmuoreka [JOK
https://m.edso00.ru/863e6ft0https://m.edsoo0.ru/863e716¢

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

bu6nmoreka LIOK https://m.eds00.ru/863¢7¢98
bu6mmoreka LIOK https://m.edsoo.ru/863¢7aae

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

Buocunres Oenka. Peaxiusa
MaTPHYHOTO CHHTE3a

Tpancnsus — OMOCUHTE3
Oenka

Hexknerounsie ¢popmbl
AKHU3HU — BUPYCHI

®opMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE
TMIOJIOBBIX KJIETOK.
OmogoTBOpeHuUE.
JlaboparopHnas pabota Ne 4
«3yuenue crpoenus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTpenapaTax»

NunuBunyansHoE
pa3BUTHE OPraHU3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHUYUBOCTH

3aKOHOMEPHOCTH
HacJieI0BaHUs MPU3HAKOB.
Monorubpuaaoe
CKpEIlUBaHNE

JurubpuaHoe
CKpeIlMBaHUE. 3aKOH

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e796e

bu6mmoreka [IOK https://m.edsoo.ru/863e796e

bu6mmoreka LIOK https://m.edsoo.1u/863e7540

bu6mmoreka [{OK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e¢83 1e

Bbu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

bubmuoteka I{OK https://m.edsoo.ru/863e81b6

bubmuoteka I{OK https://m.edsoo.ru/863e8436

bu6mmoreka LIOK https://m.edsoo.ru/863e8612

bu6mmoreka [IOK https://m.edso0o.ru/863e8878

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

HE3aBUCUMOT'O
HacCJI€a0BaHHUs IIPU3HAKOB

CuemieHHOE
HaClleZIOBaHHUE MTPU3HAKOB.
JlabopaTtopHnast pabota Ne 5
«3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y

Ipo30( Ul Ha TOTOBBIX
MUKpOTIpenapaTax»

T'enetuka noma.
HacnenoBanue npusHakos,
CLEIUIEHHBIX C [IOJIOM

N3MeHYNBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JIaGopatopHas paboTa Ne
6. N3yuenue
MOAU(DHUKAITIOHHOM
W3MEHYUBOCTH,
IIOCTPOEHHE
BApUALIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»

Hacnencreennas
W3MEHUYUBOCTb.
JlabopaTtopHas padota Ne
7. «AHanu3 MyTanun y
JpO30(HIIBI HA TOTOBBIX

0.5

0.5

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e8¢60

bu6mmoreka [IOK https://m.edsoo.ru/863e8¢60

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB

MHKpOIpenapaTax»
I'eHeTuka yenoBeka

O06001IeHME 110 TEME
«HacnencTtseHHOCTE U
H3MEHYHUBOCTD
OpPTaHU3MOB»

Cenexkuus Kak HayKa 1
npouecc. MeTonbl u

JOCTHOKEHMS CEJIEKIIUU
pacTeHHid U )KUBOTHBIX

MeTop! TO3HAHUS KUBOH
npuponsl. [IpakTuueckas
pabota Ne 1
«Hcnonp3oBanne
pa3IMYHBIX METOAOB MPHU
W3YYCHHH OMOJIOTUYECKUX
00BEKTOBY

HTOroBbIii MOHUTOPUHT

I10 ITPOT'PAMME

34

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8d78

bu6mmoreka I{OK https://m.edsoo.ru/863e9214

bu6mmoreka LIOK https://m.edsoo.ru/863e9214

bu6mmoreka IIOK https://m.edsoo.ru/863¢6122



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6122

11 KIIACC

Ne i/

Tema ypoka

DBOJIOLHMS U METObI €€ u3yuenus. cropust
pa3BUTHS IPEIICTABICHHUA 00 IBOTIOIINH

BxoaHON MOHUTOPUHT

Muxkpo3BorOLIHs

[TormynsAnus Kak 3J€MEeHTapHas eIMHUILA
BUja U 3Bomonuu. Jlabopatopnas padora Ne
1 «CpaBHEHME BUIOB 11O
MOpP(OJIOTHUECKOMY KPUTEPHUIO»

JBuxkymye cuisl (3JieMeHTapHbIE (PaKTOPHI)
IBOJTIOLIUH

EctecTBennslit 0TOOp 1 €10 GOpMBI

Pe3ynbpTaThl 3BOMIOLMM:
IPUCIIOCOOIEHHOCTh OPraHU3MOB U
BugooOpa3oBanue. JlaboparopHas padorta Ne
2 «Onucanue NpucrnocoOIeHHOCTH
OpranusMa 1 €€ OTHOCUTEIILHOTO
XapaxkTepa»

HamnpasneHus u ImyTH MakpO3BOJIIOLUU

KoanuecTBo 4yacoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

DJIeKTPOHHBIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.eds00.ru/863e¢9570

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

bu6mmoreka [IOK
https://m.eds00.ru/863e¢99¢6

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

bu6mmorexa [IOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

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



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

10

11

12

13

14

15

16

17

18

19

20

21

22

HeobOpatumocTh 3BOMIONINN

HcTopus xu3HU Ha 3eMIIe U METOABI €€
U3Yy4ECHHUS

I'unoTe3pl NPOUCXOKIACHMS )KU3HU Ha 3eMIIe

PasBuTtHe »u3Hu Ha 3eMJie 1Mo 3paM U
nepuoiam

OcCHOBHBIE 3TaIbI BOJIOLUU PACTUTEIBHOTO
U )KUBOTHOTO MHpa. [IpakTuyeckas pabota
Ne 1 «3yueHue ucKomaeMbIX OCTaTKOB
pPacTeHMId U )KUBOTHBIX B KOJUICKIIUIX)

CoBpemeHHas cucTeMa OpraHu4eckoro Mupa
DBOJIONHS YeJoBeKa (aHTPOMOTeHe3)

JBmxymue cuibl ((pakTopel) aHTPOMIOTEHE3a

OCHOBHBIE CTaJTUH IBOJIIOLIUH YEIOBEKA
YenmoBedeckue pachl U IPUPOTHBIC
aJIanTaluy 4eJ0BeKa

PesepBHbIii ypok. O600IIeHHE 10 TEMe
«BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA
3emiie»

DKOJIOTHS KaK HayKa

Cpenpl 00MTaHUS U YKOJIOTHIYECKUE
(bakTopsI

Abuotnyeckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab

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

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48¢

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ecad44

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eaea2

Bbubnuoreka [JOK
https://m.edsoo.ru/863eafec

bubmmoreka [JOK
https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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0COOCHHOCTH PaCTeHUH U3 Pa3HBIX MECT
oburtanusy. JlabopaTtopHas padora Ne 4.
«BiusiHUE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

buotnueckue GpakTops

DKOJOTMYECKUE XapaKTEPUCTUKHU
nonyssud. [Ipaktrdeckas padora Ne 2
«IToacy€T NIIOTHOCTH NOMYJISIUMI Pa3HBIX
BUJIOB PaCTEHUIN»

Coo0miecTBa OpraHu3MOB — OHOIICHO3

DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

OcCHOBHBIE TIOKA3aTeIN IKOCUCTEMBI.
Okosornyeckue nupamusl. CBoiicTa
skocucteM. Cykueccus

[Ipupognbie 3KOCUCTEMBI
AHTpOHOF@HHBIe SKOCHCTEMBI

buocdepa — rinobanpHas sKocHucTEMA
3emiu

3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsr
YenoeuecTBo B 6Mochepe 3eMian

CocyuiecTBOBaHHE MIPUPOJIBI U
YeJI0BEYECTBA

WTOoroBslii MOHUTOPUHT

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e

Bbubnuoreka [JOK
https://m.edsoo.ru/863ebd16

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M31aTenscTBo
«ITpocsenienue»

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyomoB A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M3marenscTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Ypoxubuonoruu.10-

1 1knaccrpl:mocobuesyanTeneiioodmeoopasonar.yupexaeanit/[ B.B.I1aceunux,
C.B.Cymaroxumn, I'. C. Kaiimnosa, 3. I'. I'anontok];nmox pea. B. B. [Taceunuxka ;
Poc. akan. Hayk, Poc.akan.o0pa3oBanus, uzn-Bo«lIpocsemnienney.—
M.:IIpocemieHue.

MATEPHUAJIBHO-
TEXHUYECKOEOBECIIEHEHUEOBPA3ZOBATEJIBHOI'OITPOLHECC
A

YYEBHOEOBOPY/JIOBAHHUE

CrnipaBo4HbIETa0IMIIBL,JA00pATOPHBIEIPENAPATH, MUKPOCKOTI,
MUKpOIIpenapaThl,IIaKaThl, BJIaKHbIEIPENapaThl,
OIPEICIIUTEIINPACTCHUN, D HINKIIOTIE S,

OBOPYJOBAHMEJISINTPOBEJEHUSIIABOPATOPHBIX, IPAKTHY
ECKUXPABOT,JEMOHCTPALMIA



O6opynoBanue J1si IPOBEICHUS Ja00OPATOPHBIX, TPAKTUYECKUX PadoT,
JIeMOHCTpauuii. MynbTUME TMIHBIUIIPOEKTOP, IKPaH,HOYTOYK,

MYJIbTUMEIUUHBICTIOCOOH S, KOJIOHKH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HTTPS://RESH.EDU.RU/HTTPS:/WWW.YAKLASS.RUHTTPS://SKYSMA

RT.RU
https://interneturok.ru/https://foxford.ru/wiki/biologiya/


http://www.yaklass.ru/

MYHHUIUITAJIBHOE BIOJKETHOE
OBIIEOBPA30BATEJBHOE YYPEXJIEHUE
«Cpenusis mKona noceaka bopekoe I'Bapaeiickoro MyHHIUNAIbHOTO OKpyra
Kanuuuurpaackoii odacTu»

«COT'JTIACOBAHO» «YTBEP)I()IAIO»
[TpoTOKOI IEAArOrHYECKOro CoBeTa I_[}IPCKTOp &)’ «CLH noc. bopckoe»
MBOY «CIII moc. bopckoey» A /xz(/f -~ 2 T.H. JIutBuHYYK

Ne 10 ot 28.06. 2024 roza 4 Hpmcas N100 6t 28 06. 2024 rora

.‘ =
,\ ¥ O
NI P o

PABOYASI ITPOI'PAMMA

yueOHOrO mpeaMera (Kypca)

(ID 4232489)

yae6Horo npeamera «buomorns» (ba3oBblii ypoBeHb)

s obygaromuxcs 10 — 11 kmaccoB
cpeaHee o0iee 00pa3oBaHHe

‘ma 2024 — 2025 y4eGHbIii o

Bopckoe 2024
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