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INOACHUTEJIBHASA 3AIINCKA

[TIpu pa3paboTke mporpaMMmbl MO OWOJIIOTUH TEOPETUUYECKYI0 OCHOBY IS
onpezeNeHusl MOAX0A0B K (OPMHUPOBAHUIO COJEpKaHUS Y4YeOHOIo IpeaMera
«buonorus» cocraBwiIM: KOHIeNTyalbHble mnojoxeHuss OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIel, colepKaHusi, pe3yJNbTaToB OOyYEeHHS U
TpeOOBaHMI K yPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHHUS 00 OOMIMX LESIX U
NPUHLIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obOmero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOW MPUPOJBI U 00eCIieyeHNun
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu AaéT MpenCTaBICHHE O Ienax, 00 obmen
cTparerud OOydYeHMs, BOCHUTAHUS H PAa3BUTHUS OOYyYalOUUXCS CpeACTBAMU
yueOHOro nmnpeamera «buosorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHue Mo pas3ieJaM M TeMmaw,
PEKOMEHYEMYIO ITOCIIEI0BATEIBHOCTh M3YUYEHUSI YUYEOHOr0 MaTepuala ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIHLHOTO
IpoIiecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJarommXxcs.

B nporpamme mno OuoONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydennss B (OPMUPOBAHWU OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOU
JEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOMIMXCAd 1O OCBOCHHUIO COJCPIKAHUS
OHOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HW3yYeHHMU OwWoyioruu, Omaromaps 4emy B HeH
IpPOCMAaTPUBAETCA HAIMpPAaBICHHOCTh Ha pa3BUTHE 3HAHUI, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opase XM3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpPY’Kalollled MPUPOIHON cCpere.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIEeOMOTIOTHUECKIX TEOPUH, a TaKKe 3HAHUU O
CTPOEHMHU >KMBBIX CUCTEM Pa3HOT0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YACICHO BHUMAHUE HCIOJIb30BAHHIO
MIOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOW JKU3HM IS PEIICHUS PUKIIATHBIX 3a/1a4, B
TOM 4YHCIle: NPO(QUIAKTHUKM HACIEACTBEHHBIX 3a00JIEBAHUI 4YEOBEKA, MEIHMKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
[[EJIeCO00pa3HOro TMOBEICHUS B OKpY)Karollell NpUpPOAHON cpele, aHaiu3a
BIIMSTHUST XO3SHCTBEHHOW ACSITENLHOCTH YENIOBEKAa HAa COCTOSHHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAJHON HAIPaBIEHHOCTH
ydyebHoro npenmera «buosiorus» mpoauKTOBAaHO HEOOXOAUMOCTBIO OOECIIeUEHUS



YCJIOBUM TSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeanosaraetr (HopMHpOBaHHE Y  OOyYaromIuXcs
CIIOCOOHOCTH QJaNTHPOBATHCI K W3MEHEHUSM JWHAMHUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOmIero oO0pa3oBaHUS 3aHWMACT BAKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOYyYAIONIUXCS TPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, pacIupseT U 0000IIaeT 3HaHUS O KMBOW MpUpoje, e
OTJIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpTraHW3alldd M HBOJIOIUH, CO3MaET
yCIOBHUSI ~ JJIs: TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HABBIKOB 370pOBOTO W Oe3omacHoro obpasa
KHU3HHU, SKOJIOTHYECKOTO MBIIIICHHUS, [ICHHOCTHOTO OTHOIIEHUS K XUBOU MPHUPOJIC
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHST UMEET TAK)Ke JIJISl PEIICHHS] BOCITUTATCIBHBIX U
pa3BHBAIOIIMX  3aJad  CpemHero  obOmero  o0pa3oBaHWs,  COIMATH3AIUN
oOyyaroruxcsi. Mzydyenue Guonoruu obecrneuynBaeT yclnoBus At GOpMUPOBAHUS
WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHMYECKHX 3HAHHH C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, 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 TMO3MIHMK KyJIbTYpOCOOOPAa3HOTO MOAXO0/a, B COOTBETCTBHUHU C
KOTOPBIM OOYyYaloIuecs MOJKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus O0OmEeH KyJIbTYpBl, ONPEICIAIONINE aJeKBaTHOE TIOBEICHUE
YeJI0BeKa B OKPYIKaIOIIeH MPUPOTHOW cpejie, BOCTpeOOBaHHBIC B IOBCEIHEBHOU
JKU3HU U TMPAKTUYECKOU AesTenbHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /i1 (POPMUPOBAHUS
NPEICTAaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOH KapTHHE MHpa U
IIEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHH3aIlUU
Ononornyeckoro oOpa3oBaHMs.

CTpyKTypupOBaHUE COJACpKAHUA Y4EOHOr0 MaTepwajlia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOHM MPUPOABI, O €€ YPOBHEBOW OpraHU3aIy U
ABOJTIOIIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameta «buoorusy»
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 yMEHUH
WCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JCHUCTBUN B OTHOIICHUH OOBEKTOB
KUBOW IPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIeUnBaCTCs PEIICHUEM CIICAYIONMINX 3a71a4:

OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIyKallluX OCHOBOU
Uist GOPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BBIJAIONTUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMUXCS MO3HABATENbHBIX, WHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOIECCe aHadM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISIIOB, WIAEH W TIOIXOMOB K HM3YUYCHUIO JKUBBIX CHUCTEM
pPa3HOTO YPOBHS OpPTaHU3AINH;

CTAaHOBJICHHE Yy oOOydarommxcsi oOmeil KyJnbTyphl, (DYHKIIMOHAIBEHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHHS OKPY>KAIOIIETO
MHUpa JKUBOW MPHUPOALI HAa OCHOBAaHWM 3HAHWW W OIBITA, IOJYYCHHBIX IPHU
W3YYECHUH OHOJIOTHH;

dbopmupoBaHre y OOydYalOIMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOW JESITENIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHUS YEIIOBEKOM YKHUBOM
MPUPOBI, HEOOXOAMMOCTH OESPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STHYECKHIX
HOPM IIPU IPOBEJICHUN OMOJIOTMUECKHUX UCCIICTOBAHMIM;

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

MPUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOM KU3HU J1JIS
OTICHKH TTOCJICICTBHI CBOCH ACSATEIHHOCTHU IO OTHOIIEHUIO K OKPYKAIOIIEH cpe/ie,
COOCTBEHHOMY 3/I0OPOBBIO, OOOCHOBaHHME U COONIOJICHUE Mep NPOPHIAKTHKA
3a00JIeBaHUH.

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



Jlist u3ydenusi 6uoaoruy Ha 6a30BOM ypOBHE CpEHEro 00111ero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B Hefento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonorum B (HopMUpOBaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOM PUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHne, Kiaccupukanus, MOACTUPOBaHUE, CTaThCcTUYeckas oOpaboTka
JTAHHBIX).

JdemoHcTpanuu:

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

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

JlabopaTopHbIe M IpakTHYecKUe padoThbI:

[Tpaktuueckass padora Ne 1. «Vcmonp3oBaHWe pa3IWYHBIX METOIOB IPHU
U3Y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBolicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIlui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBbIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT), OnoCcepHBIA.

JdemoHcTpanum:

Tabmuupl n cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHu3aluu
YKUBOU IIPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KIIETKH. XHMUYECKHAE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKDPODJIEMEHTBI. Boia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEPAIbHBIX BeHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
HezaMenumblie 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKybl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeiKkoB. buonoruueckue
byHKUUU OENKOB.



depmeHTHl — OwWosiormdyeckue Kartaiausatopel. CTpoeHme (epmeHTa:
aKTUBHBIA IeHTp, cyOcTparHas crneuu@uunocts. KodepmeHTtsl. BuTaMuHbIL.
OTanunst GepMEHTOB OT HEOPTAaHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  J€30KCUpu003a),
aucaxapuabl  (caxapo3a, JlaKkTo3a) MW IOoJucaxapuabl (Kpaxmal, TJIHKOTEH,
1eJUTI0I103a). bruonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocorunuael, crepouasl. [MIpoPUIBHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GynHkuuu aunuaoB. CpaBHeHuUe
YIJIEBOJIOB, OETKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hykneunoseie xucnorsl: JHK wu PHK. Hyxkmeornasr — MOHOMEpHI
HyKJIenHOBBIX kuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkunu PHK.
Buaesl PHK. AT®: ctpoenue u GyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopust — mpuMep B3aUMOIEUCTBUS
ujei u (pakToB B HAYYHOM MMO3HAHUU. MeTO/ bl U3yUEHUs KIIETKHU.

Knerka xak 1emnoctHas >kuBas cuctemMa. OOmme NpU3HAKA KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cucTeMa CMHTe3a Oeska.

Tumnbel KJIETOK: 3yKapuoTHueckas M mpokapuoruyeckas. (OcCoOeHHOCTH
CTpOCHUSI TpoKapuoTuyecko kieTku. Kierounas crenka Oakrtepuii. CtpoeHue
AYKApUOTHYECKON KJeTKU. OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KUBOTHOM H
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢ynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pyHkuun. [{utomnazma u eé
opranounbl. OnHomeMOpanHbie opraHouabl kieTku: OIIC, ammapar I'onbmxu,
In30CcOMBI. [10yaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[Tpoucxoxaenne MUTOXOHApUM u mactua. Buabl mmactun. HememOGpanHbie
OpraHou/Ibl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKU,
KryTUKUA. QYHKIIUU OPraHOUI0B KJIETKU. BKitoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sipa: sigepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. llneiiaen, P. Bupxos, J{x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Huarpammel:  «Pacripenenesue XUMUYECKUX 3JEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHue MoeKyJbl Boab», «brocunres 0emka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenne Monexyibt



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOeHHEe >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHne MNpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIEBOAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE I IPOBEICHHUS
HaOMIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «/3yueHue KaTaJTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMITIa3hbl MU KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «M3ydeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIISITNS (TUTACTUYECKH OOMEH) |
JTUCCUMUJISIUS (SHEPTeTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIECTB W DHEPrUM B MOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUU B KIIETKE.

®orocunte3. CmeroBas W TeMHOBasg (a3bl (GoTocuHTe3a. Peakuuu
dbotocunTeza. IPphekTuBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emsie. Bausinue ycioBuil cpeabl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BeliecTB, BbIIEICHUE U
aKKyMYyJIUPOBaHUE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buubl. KucClIOpogHOE OKHCICHME, WIH KIETOYHOE
JbIXaHUE. OxkucnuTenbHoe dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMEHa.

Peakiium wmaTtpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus renermyeckod HMHQPOpMalLMM B KJIETKE. ['€HETHYECKH KO M €ro
cBorictBa. Tpanckpunuus — matpuunblid cuate3 PHK. Tpancnsiuus — Ouocunres
Ooenka. Ortanbl TpaHcisuuu. KomupoBanue amuHOKuCHOT. Pomp pubocom B
OounocuHTe3e Oerka.

Hexkinerounsle popMsbl ku3HU — BUpYychl. UcTtopus oTkpsiTus Bupycos (. WM.
WNBanoBckuit). (OcCOOEHHOCTH CTPOEHUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnoxaedunuta yenopeka (BUY) — Bo3Oyaurens CITN/a.



OOpatHas ~ TpaHCKpUIIIUA, peBepTaza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuit, K. A. Tumupsses.

Tabnuipl U cxembl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«OHepreTuueckuit oomen», «Xmopomiacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CtpoeHue 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «baktepuodarn», «Ctpoenne u xu3HeHHbM nukia Bupyca CIIN/]a,
Oaktepuodaray, «Pemmukarmus [JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK u Tpanckpurmmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHblii UK, WIM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHTO3.
[Tpomeccrr, mpoTekatomue B wHTep(daze. Pemmkamus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITON THBIN U TalUIOWIHBIH  XPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[{UTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OPTraHu3MOB.

Henenne knerkn — muro3. Craauu murosa. IIponeccsl, nmpoucxonmsmue Ha
PAa3HBIX CTAIUSIX MUTO3a. bHOJIOTMYECKNI CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecroynioe U mosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXEHMS: JICJICHUE HAJABOE, ITOYKOBAaHUE OJHO- K MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHHE. MICKycCTBEHHOE KJIOHMpPOBaHUE
OpraHu3MOB, €0 3HAYECHUE JIJIS1 CEJIEKIUU.

[TosoBOE pazMHOXKEHHE, €r0 OTINYUS OT OECTOJIOTO.

Meiio3. Craguu wmeiio3a. IIporecchl, nNpoucxoadiine Ha CTagudax Menosa.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buosnormyeckuii cMbICa U
3HaYCHHE MENO03a.

['ametorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M Au4HMKUA. OOpa3oBaHWE W Pa3BUTHUE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SHMIEKIIeTKa) — CHEepPMaToOreHe3 M OBOICHE3.
OcoOeHHOCTH CTpOEHHS SAUIEKIETOK W crepmMaTo30uJ0B. OIUI00TBOpPEHUE.
[TapTreHorenes.

WupuBuayanbHoe  pa3BuThe  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHorene3. lloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (IMYMHOYHOE). BrusHue



cpeapl Ha Pa3BUTHE OPTraHW3MOB, (PaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOI'O PACTCHUS: CTPOECHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOKEHUS OPraHU3MOBY», «J[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpPOCHHE TIOJOBBIX KJIETOK,
«Ctpoenue xpomocombl», «Kierounsrii nuuknmy, «Pemnmukamus JHK», «Mutosy,
«Meriosy, «IIpsmoe u Henpsmoe pa3zBuTue», «l'aMeTorene3 y MICKONUTAKOIINUX U
4yesoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepmMaTo30uasl
MJICKOTIMTAIOIIETO», «SHIEeKIeTka MieKkonuTaruero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHAas MOJEb-alIuMKanusa «/leleHne KIEeTKn», MOJEIb
JIHK, monens meTadha3Hoit XpOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabota Ne 4. «M3ydenwe CTpOECHHS TMOJIOBBIX KIETOK Ha
FOTOBBIX MHUKpOIIpEnaparax.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mictopus pa3BUTUA T€HETUKU. Posb uromoruu
U SMOpPHOJIOTUU B CTAHOBJICHUM TEHETUKH. BKiaj poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKH. MeETOJIbl TEHETUKH (THOPHI0JIOTHICCKUM,
[IUTOTCHETUYECKUHN, MOJICKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHbIE ['. MeHnenem.
MoHorubpumHOe CKpelmrBaHue. 3aKOH eAMHOO0Opa3usi THUOPHIOB TEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unores3a yuctoThl raMer. [1oiHOE ¥ HEMOJMHOE TOMUHUPOBAHUE.

JQurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  [{UTOreHETHYEeCKHME  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupytoliee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEICNICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HaclienoBaHue mnpu3HakoB. Pabdora T. Moprana mno
CLEIUICHHOMY HAcJIEJOBaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yjbTare
KPOCCHUHIOBEpA.

XpoMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHE KAPThI.



['enetuka mosia. XpoOMOCOMHOE ONpPEACIICHUE M0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['omoramerHsle W reTeporaMeTrHnle oOpraHusmbl. HaciienoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Posip  cpempl B HEHACHEACTBEHHOW  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOIU(PUKAIMOHHON N3MEHUYUBOCTU. BapuaiioHHbIN psifi U BapuallMOHHAsI KpUBasl.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKU M HX
HOopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBennasi, Wi TEHOTHUIIMYECKAs, W3MEHYMBOCTh. KomMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 W TMO0JOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalmoHHast u3aMeHUnBOCTh. Kitaccudukanust MyTainuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ mpuunHbl MyTaluud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HAaclIeACTBEHHOM n3menunBoctu H. M. Basuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJI0BeKa: TeHeaIorMueCKuil, OJIM3HEIOBBIN, IUTOTC€HETUYECKHUI, OMOXMMUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHM. CoBpemeHnHOE OTIpENIEIICHHE TE€HOTHUIA!
MMOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[1I1P-ananmu3a. HacnencrBeHnuble 3a0ojeBaHUsS 4YEIOBEKA: ICHHBIC OOJIE3HH,
00JIe3HH C HACJEICTBEHHOW MPEPacroiOKEHHOCThI0, XPOMOCOMHBIE OO0JIE3HHU.
ComMarnueckne M TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, NPODUIAKTUKH U JICUYCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETHKH B MIPEJIOTBPAIICHUH U JICUEHUU TeHETHUECKNX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

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

TaOmunel W CXEMBL: «MoHOTHOpUIHOE  CKpEIUBaHWE M €T0
UTOI€HETUYECKAas OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOre€HeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHUEY,
«lluTonornueckue OCHOBBI JTUTUOPUIHOTO CKpEIMBaHUAY, «Metio3y,
«B3anMonencTBuEe AJUICNIBHBIX TE€HOB», «['eHeTMyeckue KapTbl pACTEHUM,
KUBOTHBIX U 4eJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOro ¢ mnosnom», «Kapuortumbel YenmoBeka U KUBOTHBIX», «Buasl
U3MEHUMBOCTHY», «MoaudukanuonHas W3MEeHUYHUBOCTH», «HacnmemoBanue pesyc-
dakTopa», «I'eHeTuKa rpynn KpoBu», « MyTallMoHHas: U3MEHYHUBOCTh.

OOopynoBanue: Mojaenu-anIUIMKauud «MOHOTHOPUIAHOE CKpELIMBAaHUEY,
«Hemonnoe nmomuuupoBaHuey, «Jlurubpumnoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHKPOCKOII U MHKpompemnapaT «Jlpo3odpumna»y (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repobapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlabopatopuast pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO W
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTax.

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

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckas pabora Ne 2. «CocTaBieHuWe W aHaIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUMU U TOMECTHUKALUS.
VYuenue H. . BaBunoBa 0 1eHTpaXx NPOUCXOXKICHUS W MHOTO00pa3us
KYJbTYPHBIX pacTe€HUM. LIeHTphl MPOUCXOXKIEHUS NOMAIIHUX >KUBOTHBIX. CopT,
OpoJIa, HITaMM.

CoBpeMeHHbIe METO/Ibl CeleKUUU. MaccoBbI 1 MHAMBUIYAJIbHBIA OTOOPHI B
CEJICKIMH pPACTeHUM U KUBOTHBIX. OIIEHKa JKCTepbepa. bIM3KOPOJICTBEHHOE
ckpenuBanue — wWHOpuauHT. Ywmcras nuHug. CKpelmmBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIMHT.
Otnanénnas rtubpummzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJHUIUIOUAOB. JIOCTMKEHUSA CENEKIMU PACTEHUM, KXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. DTalbl
co3ganusi pexomOuHantHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiionnpoBanve BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue W ITHdeckue  mpobimembl. [MO  —  TeHETHYecKu
MOIU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHnas rudpuauzanus», «Padoter akagemuka M. ®. BanoBay,
«Ilomumnongus», «OObekThl OHOTEXHOJNOTHNY, «KileTouHble KynbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue 1 nepeHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJOB M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHUSI CENEKIIMM PAcTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBorONMOHHAsE OHOJIOTHS.

[IpennocbiIku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. IDBOJIFOLIMOHHAA
Teopusi U €€ MecTo B OMonoruu. BrnusHue 3BOITIONMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTUU U APYTHX HaYK.

CuzerenscTBa 3Bosronuu. [lameoHTOMOrMYECKHE: IOCIIEN0BATEIbHOCTb
NOSIBJICHUS BHUJOB B TAJICEOHTOJIOTMYECKON JIETOIMCH, IEPEXOAHBIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U pazinuue GayH u GJIop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOACTBA W PA3NUYMUs SMOPHOHOB PpPAa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOIMYHBbIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonmonHas Teopus Y. JlapBuHa. lIpeanocsliku  BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIONUU BUIOB 1o JlapBuHY (M30bITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAass W3MEHYMBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosoluu (CTO) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [lonynsuusa kak eqMHUIA BUIA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONKMKM BUAOB B Mpupojae. MyTallmoOHHBINA
OpoLecC M KOMOMHATHBHasT M3MEHYMBOCTH. [lomyNsiiMOHHBIE BOJHBI U Jpeid
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HamnpaBisomMil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0neHHOCTh OpraHU3MOB Kak pe3ysbTar 3Boitonuu. IIpumepsl
IPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMop(03bl U UAMOATANTALIUN.

Bun wu  BugooOpazoBanue. Kputepun Buaa. OcHOBHblE  (OpPMBI
BU1000pa30BaHus: reorpauueckoe, IKOJIOrH4ecKoe.

Maxkpospomtorusi.  dopmbl  3BosouMU:  pUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTs 3BOIIOLUH.

[TpoucxoxieHne OT HecleuuanTu3upoBaHHbIX MpenkoB. IIporpeccupyromias
cnenuanu3anrsa. AJanTUBHAs paguanus.

JdemoHcTpanum:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cymectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3sue COPTOB PACTCHHINY,
«MHorooOpazue  mopoJ  KUBOTHBIX»,  «[lomymsmumy, «MyTaunonHnas
U3MEHUUBOCTE», «ApoMopdo3bl», «Waumoamantaummn», «OO0mas aereHepaunus,
«/IBmkymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUIEKIHMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKH,
HAaOOp IUIOMOB U CeMsH, KoyuieKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOZENIb «OCHOBHBIE HAaIlPaBIEHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHre roJIOBHOTO MO3Ia MIO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoiuieKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenp anmummkanus «llepekpécr
XpOMOCOM», BiaxHble Tmpemnaparbl «Pa3Butme Hacekomoro», «Pa3Burue
JSATYIIKA», MUKpompenapat «J[po3odumnay (Hopma, mytanmuu GOpMBI KPBUILEB U
OKpacKH Tena).

JlaGopaTopHble U pakTHYecKue padoThbl:

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 3apOXKICHUM XWU3HU. HayudHble TUnoTessl
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: aOuoreHe3 M naHcrnepMmus. XUMHUYecKas
IBOMIIOIUS. AOHMOT€HHBI CUHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHNE XUMUYECKOW IBOMIOINH. HauanbHbIe Tanbl
ouosorndeckoi sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBbIE KIIETKM W HMX DSBOJIOLUSL.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3eutne xu3HM Ha 3emie mo spam M nepuonaMm. Karapxen. Apxenckas u
nporepo3oiickass dpel. llameosolickas dspa U €€ mNepuoabl: KEeMOPHUIICKUH,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso30lickas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

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



XapakTepucTUKa KJIMMaTa U TeoJoruyeckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUHl u
KUBOTHBIX. [losiBNIeHME, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOrO0 MHUpa KaK OTpakeHue 3Boitound. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

DBoJIIOIMS YeTIOBEeKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue npeacTaBiIeHuUil o
MPOUCXOKICHUHU YeloBeKa. MeTtonbl u3ydyeHus aHTponoreHe3a. (CxoncrtBa u
paznuyms 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeJIOBEKa.

JBwkymme — cuibl  ((akTophl)  aHTPOIIOTEHE3A. Hacnencreennas
W3MEHUMBOCTh M  €CTECTBEHHBIM 0oTOOp. OOmecTBeHHbI 00pa3 KHU3HU,
W3TOTOBJIEHUE OPYIUN TPyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU DBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YenoBek npsaMoxondalui, YermoBek HeaHIEPTAIbCKUHM, Yenosek
pa3ymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHA, 00IacTb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHBbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUalbHAs),  MOHTOJOUIHAsS
(asmaTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YENOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl 1 cxembl: «Bo3nukHoBeHne ColHEUHOH cHCTEeMbl», «Pa3Buthe
OpraHnueckoro wmupa», «PacrturenbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuornueckas kieTrka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MECTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJOBEKa», «JlpeBHenmue moanm», «/IpesHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pacoly.

O6opynoBanue:  Mmymsiku  «I[Ipoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHAEPTaabld, KPOMAHbOHILIA), CIENKH WU
M300pKEHUST KaMEHHBIX OpYyIui TEpBOOBITHOTO dYeIOBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUS «DopMbI
COXPAHHOCTU UCKONAEMBIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

[Tpaktrueckas padora Ne 1. «l3ydenne nckomaemMbIXx OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKcKypcus «IBOJIOIUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIWA WJIK KPACBEIUECKUN MYy3€il).

Tema 3. Opranu3Msbl 4 OKpY:KaIlas cpeaa.

DKOJOTUS KaK HayKa. 3aJa4u U pa3deibl SKOJIOTMUA. MeTOIbl 3KOIOTHYECKUX
UCCJIEIOBAaHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue (aktopel. Knaccupukanuss 3KoJI0OrMUecKUX (aKTOPOB:
abnoTnyeckne, OWMOTHYECKHME U aHTPOIOTCHHBIC. JICHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (hakTophl: CBET, TEMIlEpaTypa, BIaXHOCTb. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMsl.

buortnueckune (dakTopsI. Bunpr  OMOoTHMYECKMX ~ B3aUMOJCHCTBHIL:
KOHKYPEHIUS, XUITHNYECTBO, CUMONO03 1 ero (opmel. [lapasutusm, kooreparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHue OUOTHYECKUX B3aUMOJICHCTBHUI Uil CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU TnonyJsiiiuu. (OCHOBHBIE IOKa3aTelu
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka YuCI€HHOCTHU MOIYJISIUUN U €€ PEryJIALUS.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ymb6onbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «I[Ipupogusie 30Hb1 3emum», «Cpeapl oOUTaHUS
opranu3sMoBy», «®oronepuoguzm», «llonynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIIEHHOCTHU NOMYJISUU UHPY30puu-Tyhenbku», «Ilumessie nenmy.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «BinusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTuueckas padora Ne 2. «IlogcyéT mI0THOCTH NOMYJISALUMKA Pa3HbIX BUOB
pacTEHUI.

Tema 4. CooOmecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI.

CooO1miecTtBO Oopranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctemsbl). Ilonsitue 006 »sKocucreme
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHCTEMbBI: MPOIYIIECHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YpPOBHU OKOCHUCTEMBbI. [luIeBble LENMM U CETH.
OcCHOBHBIE TMOKa3aTeau HKOCUCTEMBI: Ouomacca, MNPOAYKIHUSA. ODKOJIOTHYECKHE
nUupamMuabl: NPOAYKLUHH, YHCIEHHOCTH, Ownomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTD, CAMOPEryJIALus, pa3Butre. CyKiecCusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIEca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornueckoe u X03siICTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu sKocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctraB u CTpyKTypa
ouochepnl. XKupoe BemectBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0anbHOM 3KOCUCTEeMBbl. Jl[MHaAMUYeckoe paBHOBeCME M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BelIeCTB 1 OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepoa,
a3oTa). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbHBIE YKOJOTHIECKUE TTPOOTIEMBI.

CocyuiecTBoBaHuE MPUPOJIbI u YeJI0BEYECTBA. CoxpaHneHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA palliOHATBHOTO
yOpaBieHUs NPUPOJHBIMU pecypcaMd W HUX HCHoJb30BaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbL.

JdemoHcTpanuu:

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

Tabmuubr u cxembl: «llumesbie nenu», «buoleHo3: coctaB U CTPYKTypay,
«IIpupoausie coobmiectBay, «llemu nuTaHus», «IKOJIOTHYECKas] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPONOTEHHbIE  BO3JICWCTBUA Ha NOpUPOLYy», «BaxkHelmMe HCTOYHHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BoA», «llouBa — BaxHeMIllas COCTaBIISAIONIAs
onocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsrii d3dhder», «DakTopbl
pPaZMOAaKTUBHOTO 3arpsi3HeHus Oumocdepn», «OO0mas crpykrypa Omocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIH dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojelb-anuIukanus «TunuuHble OMOLEHO3b», Tepbapuii
«PacturenbHble cOOOIECTBAY, KOMUIEKIIUN «bHoLeH03», «Bpeaurenu BaxHEHIUX
CEIbCKOXO3SIMCTBEHHBIX  KYJBTYp», Tepbapuu W KOJUIGKIIMM paCTeHUU U
YKUBOTHBIX, MIPUHAJJIEKAIIME K Pa3HBIM 3KOJIOTMYECKUM TpyInaM OAHOTO BHAA,



Kpacnas xuura Poccuiickoit ®enepanuu, H300paXeHUsT OXPaHIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBiMBalOTCS TpPeOOBaHUS K pe3ysibTaTam
OCBOGHHUSI  OOYYaOIIMMHUCA MPOrpaMM  CPEAHETo  00mero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOEHUA IpeaMera «buonorus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHWE OOYYaIOIMMUCS POCCHHUCKON
IrPaXIaHCKON UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTH
U CaMOONpPEACNIICHUIO, HalWyue MOTUBAIlUM K OOyd4YeHHI0  OuOJOoTruu,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH W HMCTOPUUYCCKUX TPAAUIUN Pa3BUTHSI OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOCH
JESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIW4YME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTh 11€JIU U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUSA HpeaMeTa «bHoJIorHs» JOCTUTaroTCA B
CAMHCTBE YYCOHOM M BOCIHUTATECIBHOW JIEATCIIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMHU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHUS U
CaMOpPa3BUTHs, PA3BUTHS BHYTPEHHEW TIO3WIMUA JIMYHOCTH, [aTPUOTU3MA,
YBAXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPYAa U CTApIUIEMY ITOKOJIEHHUIO,
B3aMMHOI'0 YBa)KEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HaCJEAUI0 U
TPAAUIIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOJie U
OKpY>Karolen cpee.

JIngyHOCTHBIE peE3yibTaThl OCBOSHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh FTOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlWH, TO3WUTUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA, PACIIMPECHHE KXU3HECHHOTO
OIBITA U OMbITA AEATEIBHOCTA B MPOLECCE Pealn3alMid OCHOBHBIX HAIIPABJICHUU
BOCIIUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUaIOIIETOCs KaK aKTHBHOTO H

OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEUICHUN y4eOHBIX W TMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUN
OMOJIOrMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTBH  OIpPENENATh COOCTBEHHYIO IO3UIHUI0 IO OTHOLICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HCCIENOBATENbCKUX 3aJa4, YBaXKHUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOT0 COJIEPKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU rPaK1aHCKOU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IEpE.l
Ponnuou, ropmoctn 3a cBOM Kpal, CBOXO PomuHy, CBOM S3BIK M KYJBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHHUE K MIPUPOJHOMY HACHEAUIO U MAMSTHUKAM IIPUPOIBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyKeHHUIO M 3ammuTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEHWHONW JKU3HHM B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuy;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



MOHMMAHHE SMOLIMOHAIIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJy4Yns:

NOHMMaHHWE W peaju3alus 3J0pOBOro U 0Oe3omacHoro oopasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUIl U HOPM,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM HW OTIbIXa, peryisapHas Qunueckas
aKTHUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM W COLIMAJIbHOM
HAMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHSATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3uyHbIM cdepaMm npodhecCHOHANBHONU JESATEIHbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymed mpodeccun U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I€JeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYLECTBOBaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYpPhI: TNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HUX BO3MOXHBIX [MOCIEACTBUM 1A
OKpY>Karollen Cpeibl;

OCO3HaHUE rjI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM M MyTel ux
peuieHus;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU H3YYCHHH OWOJIOTUU
3HAHUST W YMEHUS TMPU PEHICHHH TPoO0JeM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
sKOCHCTEM, Orocdepsl);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaroUEH
OPUPOAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJM4YUe PAa3BUTOrO PKOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTU HKOJIOTHUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLUAIBHOMN
MPaKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUYECKOMN NIEATEIBHOCTH dKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YWTATENbCKOM KYyJbTYpPHI KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMU U MO3HAHUS MUDA;

noHUMaHue crenuduku OWOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
bopMHpPOBaHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACcTaBiIeHUs] 00 OKpYXalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
o011lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pElIeHUuU mnpolIeM
COXpPaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTHUU JJII COBPEMEHHOW IMBHIM3AINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUsSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJEMbl  Pa3BUTHSA
YeJI0BEUECTBA, MTOMCKA MyTEeH BBIXO/A M3 TI00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
obOecrieueHns  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YEHUU OHUOJOTMUECKUX 3HAHUM B IEJSIX
NOBBIIIEHUSA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaroniuxcs, GopmMupyeMoi
IpU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHME CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HAHWS [JIs aHaldu3a |
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIErO0 MUPa U MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HECHHBIX CUTYAITUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30OBaHUI0 U
caMo00pa3oBaHWI0, K AKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWU MO OHONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yJbTaThl OCBOCHHS y4eOHOro mpemmera «buomornsyy
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIMIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIE MOHATHUSA, OTPaXKaIoIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPIUs, SABJICHUE, MPOILECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue,  HaONIO/leHWe, H3MEpPeHHe, OKCIePUMEHT ©  APYrux),
yHUBEpCalbHble Yy4yeOHbIe JIecTBHS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue (yHKUIHOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
oOy4aromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMSI M  YHUBEpCaJbHble y4eOHblE JEUCTBUS B
MTO3HABATEJIbHOM U COLMAJILHOM ITPAKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUsI TOJKHBI OTPAXkKaTh:

OBaagenue YHHMBepPCaJIbHbIMHU Y4eOHBIMHU MO3HABATEeJIbLHbBIMH
AeCTBUAMM:

1) 0a30BbIe JJOrUYecKHUe JTelCTBUS:

caMoCTOSITENNbHO  (OpPMyIHpOBaTH W aKTyaJU3UpOBaTh  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOECHHWHM 3HAHUW NPUEMBI JIOTUYECKOTO MBILUICHHS
(ananu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKaAIIUUA, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIAETATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIIMBATh
CBSI3M C APYTUMHU MOHITHIMH);

ONpeAeATh LEIN MACSITeNbHOCTH, 3a/aBas MapaMeTpbl W KpUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBISABISATh 3aKOHOMEPHOCTH U TNPOTHBOPEUUS B PacCMAaTPUBAEMBIX
SBJICHUSX, (POPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpeactea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBA3CH M OTHOUICHWH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO  poja,  BBISABICHHBIX B  Pa3IMYHBIX
UHPOPMAITMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTePHUATBHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCTEACTBUMN JCSITEIBHOCTH;

KOOPAVMHHUPOBATh H  BBINIOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYAJILHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HcCCIeI0BaTEIbCKUE e CTBUSA:

BJIQJICTh HaBBIKAMHU Y4€OHO-UCCIIEIOBATEIILCKON U MMPOCKTHON JESTEIILHOCTH,
HaBBIKAMH  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSATEITLHOMY ITOMCKY METO/IOB PEIICHUS IPAKTHICCKUX 3a1a4, IPUMEHCHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IUYHBbIC BHUJBI JICSITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HWHTEPIpETAINH, MPEOOPa30BAHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBATH HAYYHBIN TUT MBINIICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh W (HOpMyIUMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NEeSTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y ©€ peIIeHWs, HaXOAUTh apTyMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHHUS,;

aHATM3UPOBATh TMOJYYCHHBIE B XOJC peEHICHHs 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh II€JICHANIPABICHHBIM TIOUCK TMEpPEeHOca CPENCTB M CIOCOOOB
JCUCTBHSI B MPOPECCHOHAIBHYIO CPELY;

yMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYID M MPAKTHYCCKYIO 00JacTH
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHMHAIBHBIE TOIXOJbI M pEelIeCHus,
CTaBUTH MPOOIEMBI U 337a4H, TOIYCKAIOIINE aThTepPHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMUECKUX CIIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHaIM3upOBaTh



UHGOPMAIUIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HENIPOTUBOPEUNUBOCTb;

dbopMynIMpoBaTh 3alpPOChl U MPUMEHATH PA3IUYHBbIE METOJBI MPHU MOWCKE U
otrOope Ouosornyeckoil nHopMannuu, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YIeOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BaHUs Pa3IMYHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
ounonornyeckoit nHbopmaru (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJb30BaTh HAy4yHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
Ouonornyeckol HMHPoOpMaUMen: TPUMEHATh XHUMHYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKue 3HAaKU W CUMBOJIBI, (hopmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJAaJeTh ~ HABBIKAMU  PACIO3HABaHHMA W 3aIIUTHl  WH(POpPMAIWH,
UHGOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH AeHCTBUAMM:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYyXAaemMoil TeMbl (yMEHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiaracMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTh MO3MIMHM APYTUX YYaCTHHUKOB
JMaJiora Wik JUCKYCCHH);

pacrno3HaBaTh HeBEpOalbHbIE CpPEACTBA OOLICHUS, MOHUMAaThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIUKTHBIX CHUTYalWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJA/IeTh Pa3jIMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, POSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECEHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

INOHMMAaTh U HCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIMBUIYaJIbHOU
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU pelIeHUH y4eOHOil 3a1auu;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHI € y4éTOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4JieHa KOJUUIEKTHBA,;



IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIBHOCTH, OPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEMCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXKIaThb pEe3YJbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJAa M KaXIOTO y4YaCTHHKAa KOMAHIbI B
o01uii pe3ynbTar 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TIO3UMLUUHA HOBHU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJICHUS NpPOOJIEM M HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M IMOCTYNKAax IO OTHOLIECHHUIO K JKMBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYUIECTBJISITh IMO3HABATEIBHYIO JECSATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTEIIbLHON
JEATEBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElIeHHs TpoliemMbl € yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W NPOSBICHUIO IIUPOKOW JPYyJULUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BIQJICTh  HABBIKAMHM  TIO3HABATENBbHON  pedJieKCUd  KaK  OCO3HAHUS
COBEpLIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI peIeKCUU Jisi OUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMETh OLICHUBAaTh PUCKUM M CBOEBPEMEHHO NPUHHUMATh PEUIEHUS [0 HUX
CHUKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHple pe3yabTarhl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yuedHoro npeamera «buonorusy
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHHMM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EOHBIX CUTyalHsAX, & TAKKE B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yYeHHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE W POJN OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHMOJOrMYECKUX TEPMHHOB M MOHITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IpEeBpalleHHE
HHEPTUM), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBasi OpraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJEKyJsipHOH Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o 1eHTpax MHOrooOpasusi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacTteHuit H. V. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIAMU HAYYHOI'O TIO3HAHUA B OMOJIOTHUHU: HAOIIOACHHUE U
ONMCAaHUE JKMBBIX CHUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIYy HCCIEAyEMbIMA BEJIMYMHAMHU, OOBSCHEHHUE IOITYYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapHWOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHW3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUS SHEPTUH B KIETKe, (poTOCHMHTE3a,
IUTACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHs] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: 0e30IacCHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KaIOIUX JII0JIeH, COOJII0IEHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
MPUPOAHON cpeje, MOHUMaHWe HEOOXOJMMOCTH WCIOJIb30BAaHUS JOCTHIKEHUN
COBpPEMEHHOW  Owojormn W OWMOTEXHOJOTHMH  JUIsi  PaIlMOHAIBHOTO
MPUPOIOTIOIH30BAHNUS,

YMEHUE pelaTh JJIEMEHTApHbIE T'E€HETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHWe, CICTUICHHOE HACleIOBaHUEe, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS ISl TIPEICKa3aHUs HACJICOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

yMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKkTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HH(MOPMAIHIO
OMOJIOTUYECKOTO  COJEPIKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGPOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJOTHUU,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMCBMECHHBIC M YCTHBIE COOOIICHUS,
000011258 OMONOTUYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, I'PAMOTHO
WCIIOJI30BATh OHATUITHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE W POJU OUOJOTHU B CUCTEME HAYYHOTO
3HaHMWSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJe POCCHHCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH YeJIOBEKa JIsl peIICHUS KU3HCHHBIX 3a7a4;

YMEHHUE PAaCKpPBIBATh COJEpKAHUE OWOJOTHYECKUX TEPMUHOB W TOHSITHH:
BU/I, TIOMYJISALINS, TeHO(MOH/, IBOJIONHS, ABUKYIIUE CUIBI ((PaKTOPHI) IBOIIOIUH,
PUCTIOCOOJICHHOCTh OPraHu3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHThI, IeMU MUTaHUS,
IKOJIOTHYECKas Mupamua, OuoreoneHos, onocdepa;

yMEHUE Hu3araTb OWOJOTMYECKHE Teopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsI SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bspa, depenoBaHusi TNIaBHBIX HaNpaBiICHUU U
nyteit aBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OMpeeNsTh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
OMHCAaHUE JKUBBIX CHUCTEM, IPOIECCOB W SIBICHUN, OpraHM3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE TMOJYyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpUM W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICIATH CYINIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHUECKHUX
OOBEKTOB: BHJOB, TOMYJSALMNA, MPOIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOTreOlIeHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpAa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JE€HUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBbI, IEpeHoca
BEIIECTB M TIOTOKAa B3HEPTUHM B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUU B
HKOCHCTEMAx CBOEW MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OHMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHsI OMOJOTHYECKHUX
IIPOLIECCOB W SIBJICHHUM, U1l NPUHATHS NMPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KHU3HU C LeNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JII0JIeH, COOJII0IEHHSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOJMMOCTH MCIOJb30BaHUS JIOCTUKEHUMN
COBPEMEHHOM OMOJIOTUH JIsl PAIlMOHAILHOTO MTPUPOONOIb30BAHHS;

YMEHHE pelaTh 3JIEMEHTapHbIe OMOJIOTMYECKUE 33/aYd, COCTABISATH CXEMBI
MEPEeHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIIEHWBATh M WHTEPIPETHPOBATH HWH(HOPMAIIIIO
OMOJIOTUYECKOTO  COJAEPKAHMSI, BKIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACcCOBOM MHGOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  IJ100aldbHBIE  HKOJIOTHYECKHUE  MPOOJIEMbI
COBPEMEHHOCTH, (P OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHHUS,
000011ast OMoIOrMYecKyr0 MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



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

COOGH.IGCTB& " 3KOJOI'MYCCKUEC 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 KoaundecTBO 9acos

Jlara
Konrpoanr  IIpakTnuye
Tema ypoka Bce usyue JJIeKTPOHHBIe IM(poBbIe 00pa3oBaTebHbIE PeCypPChI

n/ HbIE CKHe
ro HUSA

n padoThbI padoThbI

buonorus B | 06.09 bubmuoreka I{OK https://m.edsoo.ru/863e6122

CUCTEME HayK https://m.edsoo.ru/863e632a

MeTtonanl

TTO3HAHUS

KUBOU

TIPUPOJIBI.

[IpakTrueckas

pabota Ne 1

«Hcnonw3oBa 1 0.5 13.09 bubnuoreka [{OK https://m.edsoo.ru/863e6122
HHE

pa3HI/I‘IHBIX
METOJIOB IIPHU
HU3y4YECHUU
OHOJIOTMYECKH
X 00BEKTOBY

buosgornueck

€ CUCTEMBHI,
He CHCTEMD 1 1 20.09  Bubamorexa [IOK hitps:/m.cdsoo.ru/863¢6564

MPOLECCHI U

WX U3yYCHHUE

XHUMHAYECKUMN

COCTaB 1 27.09 Bbubnuoreka LIOK https://m.edsoo.ru/863e674¢
kiaeTku. Boga



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

n
MHUHCEPAJIbHBIC
COJIn

benku.
CocraB u
CTPOCHHE
0eJIKoB

DepMeHTBI —
OMOJIOTUYECKHU
e

KaTaJIn3aTOPhI

JlabopatopHa
s paborta Ne 1
«3yuenune
KaTaJIUTHIECK
oi
aKTUBHOCTH
(dhepMeHTOB
(Ha mpumepe
aMUIIa3bl WIH
KaTaJas3bl)»
YrieBoasbl.
JIunu el
HyxnenHnosbie

KHUCJIOTBI.
ATO

Hcropus u
METO/IbI

04.10

0.5 11.10

18.10

25.10

08.11

bu6mmoreka IIOK https://m.edsoo.ru/863¢6b72

bubmuoreka I{OK https://m.edsoo.ru/863e6b72

bu6mmoreka IIOK https://m.eds00.1ru/863e¢6870

bubmuoreka I{OK https://m.edsoo.ru/863e6d5¢

bu6nunoreka LIOK https://m.eds00.ru/863¢6¢88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

11

12

13

W3Yy4YEeHUS
KJICTKH.
Kierounas
Teopus

Kierka xax
LIEJIOCTHAS
JKHBast
cHCcTEMA

Crtpoenue
JyKapuUOTHYEC
KOW KJIETKH.
JlaGopaTopna
s paborta Ne 2
«3yuenne
CTPOECHUS
KIJIETOK
pacTeHui,
KUBOTHBIX,
rpu0oB u
OakTepuit o
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTIpenap
aTax u ux
OTTHCAHUE)

O0MeH
BEILLECTB WA
MeTaboIr3M

dotocunTes.

0.5

15.11

22.11

29.11

06.12

bubmuoreka [JOK
https://examer.ru/ege_po_biologii/teoriva/kletka kak biologicheskaya sist

ema mnozhestvennyj vybor

bu6nmoreka LIOK https://m.edso0o.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6nuoreka LIOK https://m.edsoo.ru/863e766¢

bu6mmoreka IIOK https://m.eds00.ru/863¢7¢98



https://examer.ru/ege_po_biologii/teoriya/kletka_kak_biologicheskaya_sistema_mnozhestvennyj_vybor
https://examer.ru/ege_po_biologii/teoriya/kletka_kak_biologicheskaya_sistema_mnozhestvennyj_vybor
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

14

15

16

17

18

XeMOCHHTE3

DHepreTU4ecK
uit oOMeH

KuzuennsIi
LIMKJT KJIETKH.
JleneHnue
KJICTKU.
MuTo3.
JlaGopaTopna
s pabota Ne 3
«HaOmronenune
MHTO3a B
KJIETKax
KOHYHMKA
KOpeIIKa Jyka
Ha TOTOBBIX
MHUKpOIIpenap
arax»
buocunres
Ocika.
Peakius
MaTpUYHOTO
CHHTE3a

Tpancnsauus
— OMoCHHTE3
Oelka

HexieTounrie

(hOpMBI XKU3HH
— BHPYCHI

1312

0.5 20.12

27.12

10.01

17.01

bubmuoreka I{OK https://m.edsoo.ru/863e7aae

bu6mmoreka IIOK https://m.edsoo.ru/863e7dc4

bubmuoreka I{OK https://m.edsoo.ru/863e796e

bubmuoreka I{OK https://m.edsoo.ru/863e796e

bu6nuoreka LIOK https://m.eds0o.1ru/863e7540



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

19

20

21

22

23

24

Dopmbl
Pa3MHOXKEHHUS
OpPraHU3MOB

Meiios

Ob6pa3zoBanue
Y pa3BUTHE
IIOJIOBBIX
KJIETOK.
OrmotoTBOpE
HHUE.
JlaGopaTopna
s padorta Ne 4
«3yuenne
CTpOCHHS
IIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoOTHpemnap
aTax»
NunuBunyans
HO€E pa3BUTHE
OpPraHHU3MOB

I'eneTnka —
Hayka o
HacCJEJICTBCHH
OCTH U
H3MEHYHBOCT
Hu

3aKOHOMEPHO

0.5

24.01

31.01

07.02

14.02

21.02

28.02

bu6mmoreka IIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

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

bu6mmoreka IIOK https://m.edsoo.ru/863e81b6

bubnmoreka [{OK https://m.edsoo.ru/863¢8436

bubnmoreka [{OK https://m.edsoo.ru/863e8612

bu6nuoreka LIOK https://m.eds00.ru/863¢8878



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

25

26

27

CTH
HacJIeT0BaHUs
MIPU3HAKOB.
Mounorubpua
HOE
CKpEIIUBaHUE

JlurubpuaHnoe
CKpCIIMBAHHE.
3aKoH
HE3aBUCHUMOI'O
HaCJIEI0BaHUs
MIPU3HAKOB

CuereHHoe
HacJIeI0BaHue
MIPU3HAKOB.
JlaGopaTopHa
s pabora Ne 5
«3yuenune
pe3yJIbTaTOB
MOHOTHOPHUIH
oro u
TUTUOPUTHOT
o
CKpEIIUBAHUS
y IpO30(HIIBI
Ha TOTOBBIX
MUKpOTIpernap
aTax»

T'eneTuka

0.5

07.03

14.03

21.03

bu6nuoreka LIOK https://m.edsoo.ru/863e89a4

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

bubmuoreka I{OK https://m.edsoo.ru/863e8c¢60



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

29

oJja.
Hacnenosanu
€ TIPU3HAKOB,
CLIEIIJIEHHBIX C
I10JIOM

HsmenuuBocT
b.
Henacnencrse
HHas
M3MEHUYMBOCTD

JlaGopaTopna
s paborta Ne 6.
N3yuenue
Moau(UKAITHO
HHOM
W3MEHUYUBOCT
U, TIOCTPOCHUE
BapHaIMOHHO
Io psija u
BapHaIMOHHO
Wi KpUBOW»
Hacnencreenn
ast
N3MCHYUBOCTH

JlaGopaTopna
s padota Ne 7.
«Ananus

0.5

0.5

04.04

11.04

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe



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

30

31

32

33

34

MyTalui y
JIPO30(UITBI
Ha TOTOBBIX
MUKpOTpenap
aTax»
I'enernka
YyeJioBeKa
Pe3epBHbIit
YPOK.
O6001eHue
o TeMe
«Hacnencreen
HOCTb U
W3MEHYUBOCTD
OpPTaHU3MOB)

Cexexus Kak
HayKa
porecc
Metonan! u
JIOCTHKCHHS
CEJIEKIIUU
pacTeHui u
JKMBOTHBIX

Bbunorexnonor
M KaK
0OTpacib
MPOU3BOACTBA

OBIIIEE
KOJIMYECTBO

34

18.04

25.04

02.05

16.05

23.05

bu6mmoreka IIOK https://m.edsoo.ru/863¢8d78

bubmuoreka I{OK https://foxford.ru/wiki/biologiya/nasledstvennost-i-
1izmenchivost-zhivyh-

organizmov?utm_referrer=https%3A%2F%2Fyandex.ru%2F

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

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

bu6mmoreka IIOK https://m.edsoo.ru/863e¢9336



https://m.edsoo.ru/863e8d78
https://foxford.ru/wiki/biologiya/nasledstvennost-i-izmenchivost-zhivyh-organizmov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/biologiya/nasledstvennost-i-izmenchivost-zhivyh-organizmov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://foxford.ru/wiki/biologiya/nasledstvennost-i-izmenchivost-zhivyh-organizmov?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YACOB I10
ITPOIT'PAMME



11 KUIACC

Tema ypoka

OBOIOIMSA U METOABI €€ U3YUEHUS

Hctopus pa3BuTHS NIPEACTaBICHUI
00 3BOIONNU

MuKpOo3BOITOLHS

[Momynsiuus KaK 31MeMeHTapHast
€IMHHLIA BHA U SBOJIIOIHH.
JlaGopatopHas pabora Ne 1
«CpaBHEHHE BUJIOB T10
MOP(HOJIOTHIECKOMY KPHTEPHIO»

JIBrKymiue cuibl (3JIeMEHTapHbIe
(akTOpHI) SBOIIOLUU

EctectBennslit 0T60p 1 ero Gpopmbl

Pe3ynbpTatel HBOIIONMN:
MPUCTIOCOOJICHHOCTh OPraHU3MOB H
BUJ000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

MPUCTIOCOOJICHHOCTH OpTraHu3Ma H eé

OTHOCHUTEJILHOT'O XapaKTepay

Hanpasnenus u nytu
MaKpO3BOJIOLIH

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e

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

but6mmoreka [IOK
https://m.edso0.ru/863e9cle

bubmuorexa [JOK
https://m.eds00.ru/863e99¢6

but6mmoreka [IOK
https://m.edso00.ru/863e9da4

but6mmoreka [IOK
https://m.edso0.ru/863e9ed0

but6mmoreka [IOK
https://m.edso0.ru/863e91fde

but6moreka [IOK
https://m.edsoo.ru/863e9cle



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

HeobpatumocTh 3BOTIONHAH

Ucrtopus xu3Hu Ha 3emiie U METOIbI
€€ n3ydeHus

['umoTe3sl MPOUCXOKACHUS KUZHA
Ha 3emiie

PazButue xu3HM Ha 3eMIie 1o Ipam U
nepuoam

OCHOBHBIE 3TaNbl 3BOJOIUHN
PACTUTCIILHOTO U )KUBOTHOT'O MHpaA.
[IpakTuueckas pad6ora Ne 1
«HBy‘-IeHI/IG HCKOIIaEMBIX OCTAaTKOB
pacTeHHi U KUBOTHBIX B
KOJUIEKIIUSIX

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPa

DBOJIOIHS YeTIOBEKa (aHTPOIIOTECHE3)

JBmokytiue cuibl (hakTophl)
aHTpOIIOreHe3a

OCHOBHBIE CTaAUH DBOIOINHA
yenoBeKa

YenoBeueckue pacsl U NPUPOJHbIE
aJlanTalluy 4eJI0BeKa

PezepBHblil ypok. O0o01eHne 1o
TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTHs KaK Hayka

Cpensl 00uTaHUs U YKOJIOTHYECKUE

0.5

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6

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

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48¢e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863ecad44

bubnunoreka [IOK
https://m.edsoo.ru/863ecaea2

bu6moreka [JOK


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

22

23

24

25

26

27

28
29

30

31

(hakTopsI

AbuoTtnueckue GpakTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHni U3 pa3HbIX MECT
oburanwms». JlabopaTopHas pabora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotnueckue pakropsl

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyssauuy. [Ipaktuyeckas padota
Ne 2 «IToncuét mIoTHOCTH
MOMYJISLUI pa3HbIX BUIOB
pacTeHun»

Coo0miecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTUYECKUE CUCTEMBI
(3x0CcHCTEMBI)

OCHOBHbBIE TIOKA3aTEIH HIKOCUCTEMBI.
DKoJIOrn4ecKre MUPaMU/IbI.
CsoiicTBa 3xocucteM. Cykueccus

[IpupoaHbie SKOCUCTEMBI
AHTpOHOI‘GHHBI@ 3KOCHUCTCMbI

buocdepa — rinobanpHas
IKOCHUCTEMA 3eMITU
3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouocgepsl

0.5

0.5

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

bubnunoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

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

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

but6moreka [IOK
https://m.edsoo.ru/863eb5fa

bu6moreka [JOK
https://m.edsoo.ru/863ebb5e

bubnunoreka [IOK
https://m.edsoo.ru/863ebd16



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

32 UYenoseuecTBo B Onochepe 3eminu 1

3 CocymiecTBOBaHUE TPUPOBI U 1 bubnmnoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHHE TEMBI

34 «Co00111eCTBa U DKOJIOTHYECKHUE 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10

ITPOIT'PAMME 34 0 23


https://m.edsoo.ru/863eba1e




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

VYyebnuk 6nonorus 10 knacc. Yrinyonéunsiii yposenb. B.B. ITaceunuk.

VYuebnuk ounomnorus 11 kiacc. Yrioyonenasiii yposenb. B.B. [Taceunuk.

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.B.C.PoxiioB. TemaTuueckuid 1 UTOrOBbIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX
pabot. buonorus. 10 xknacc. Mockpa 2014r.

3. O.II.dynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECTHI,
pa3HOypOBHEBBIE 3a1anus. Bonrorpan: Yuurens, 2012r

4. H.A.boraganoB. KoHTponbHO-U3MepUTENIbHbIE MaTepHabl. bruosorus 10
kinacc. ®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen « 9Bomtonnss OpraHndecKoro Mupay.
Teopus, TperupoBoUHbIe 3ananus. Jlernon, 2016r.

6. A.A Kupunenko. buonorus. Pazaen «I'enetukay». Bce Tunsl 3agay.
TpenupoBounas Terpanab. Jlernon, 2016r

7. C.1.KonecuukoB. buosiorus. Paznen «9konorus». Teopusi, TpEeHUPOBOYHBIE
3amanus. Jleruon, 2016r.

8. B.C.PoxnoB. TeMatnyeckuii 1 UTOrOBbIA KOHTPOJb. COOPHUK MPOBEPOUHBIX
pa6ot. buonorus. 11 knacc. Mocksa 2014r.

9. llIBenoB. buonorus. O6wmas 6uonorus 10-11 knaccel. Mocksa. [poda.2012r.



10. H.A.bornano KoHTpoJIbHO-H3MeEpUTENBHBIE MaTepHalIbl. bronorus 11

kinacc. ®I'OC. Mocksa. Bako, 2016r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. «kEqunas xomnekius LHudporeix OOpazoBaTenbHbIX PecypcoBy (Habop
nu(ppoBeIX pecypcoB K yueOHukam JinHuu B.B. [Taceunuka) (http://school-
collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTbl, Ha OCHOBE
KOTOPBIX CO3/IaH CaT, ObLIM OomyOJMKOBaHKI B razere "buonorus". ABropamu
caiiTa mpojenana 6osnbias paboTa Mo CUCTEMAaTH3WPOBAHUIO Ta3€THBIX CTAaTE C
y4€TOM HIKOJIbHON y4eOHOM TporpaMmbl 1o npenmety "buomorus".

3. http://ebio.ru/ - DnexkTponHbiil yueOHUK «bronorusy. Coaepkut Bce pa3aeibl
Ounonornu: OOTaHWKY, 300JI0THI0, AHATOMUIO U (DU3UOJIOTHIO YEITOBEKA, OCHOBBI
ITUTOJIOTHH U TEHETUKH, YBOJFOIIMOHHYIO TCOPHUIO U DKOJIOTHIO. MOXKET OBITh
PEKOMEHIOBAH yUYaluMcs sl CAMOCTOSITEIbHOM paOoTHI.

4. http://djvu-inf.narod.ru/ - anexrponHas OubInOTEKA

5. http://biology.ru/index.php - Caiit sBnsiercss laTepner — Bepcueit yueOGHOTO

Kypca Ha komnakTt-aucke "Otkpertas buonorus”.
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