


MMOACHUTEJIBHAASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpeelICHUsT TOIXO00B K (OPMHUPOBAHUIO COACPKAaHUS y4eOHOTO mMpeaMeTa
«buonorus» cocraBuiaM: KoHUentyaibHble mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, CoJlepKaHMs, pE3yJbTaToB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
IPUHITNIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
oOmero oOpa3oBaHusi B Poccuiickoit ®enepanuu, a TakXKe IMOJOXKEHUS O
cnenuduke OMonoruu, e€ 3Ha4YeHUM B MMO3HAHUU KUBOU MPUPOJILI U 00ECIICUEHUH
CYIIIECTBOBAaHMS YeoBeuecKoro obmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
oTpe/ielIeHbI OCHOBHBIE (DYHKITUHM TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud [a€T NpPEACTaBICHHE O LeNiax, o0 oOuen
cTparerud OOydYeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYaIOUIUXCS CpEACTBAMU
yaeOHOrOo TmipeameTra «buonorus», omnpeaenser o00sA3aTeNlbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, pacmpeaelieHne 1o pa3ieliaM H  TeMaw,
PEKOMEHIyEMYIO TMOCJIEI0BATeNbHOCTh U3YyUEHUs y4eOHOIro mMarepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKH 0Opa30BaTEIbLHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJarOIIIXCS.

B nporpamme mo OWONOTMH TakXKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yiIbTaTaM
oOyueHuss B (QOPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM
NEATETbHOCTH/YUEOHBIX JEHCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYeHUHM OWOJIOTWH, Ojiaromapss 4eMy B HeW
IPOCMATPUBACTCSI HANPABICHHOCTh HA PAa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  ILEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHUEM K OKPYXKAIoIed MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUH KUBBIX CUCTEM PA3HOrO PaHTa U CYNTHOCTH OCHOBHBIX IPOTEKAIONINX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCEIHEBHOMN JKU3HU VISl PEIICHHS MPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHMS AKOJIOTHYCCKU
1eJIeCO00pa3HOro TOBEICHUS B OKPY)KAIOIIeH MPUPOJHON cpene, aHaiIu3a
BIIUSHUASL XO3SHUCTBCHHOU ACATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
VCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHHUS K MIPUKJIATHOW HAPAaBICHHOCTH
yueOHoro npenMera «buonorus» NpoauKTOBAHO HEOOXOIUMOCTBIO OOecreyeHus



YCIIOBUM ISl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Impeanonaraer QopMuUpoBaHHE y  OOy4aroIUXCS
CIIOCOOHOCTH aNanTUPOBAaThCAd K W3MEHEHHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHe cpenHero oOIIero 00pa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OnHa obOecneunBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUUA O
HAyYHOW KapTHMHE MHUpa, paciIupseT M 0000IaeT 3HaHHUS O KUBOH MpHUpoAe, €&
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allud M SBOJIONUHU, CO3/aET
yCIOBUSI  JUIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJBI,  (OPMUPOBAHUS
(GYyHKUHMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3/I0pOBOI0 W Oe3omacHoro ooOpasa
KU3HU, HKOJOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHNe OMOIOTHS UMEET TAKXKE JIJIST PEIICHUST BOCTUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  oomero  o0pa3oBaHUA,  COIHAIM3AINN
oOyyaroruxcs. M3yuenue Ouosioruu oOecreurnBaeT ycloBus A (OpMUPOBAHUS
UHTEJUICKTYalIbHBIX, KOMMYHHKAI[MOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETHUYECKON KYyIbTYphI, CIOCOOCTBYET HHTETPAallMi OMOJOTHYECKUX 3HAHUH C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIe MOJIOKEHHS O MpEIHA3HAYCHUH Y4eOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy W
CTPYKTYpUPOBAHHUIO €r0 COACpPX aHMs, TMPEACTaBICHHOTO B MPOTrpaMMe IO
OMOJIOTHUH.

Ot60p coxepkanusi yueOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KYyJIbTYpOCOOOpPAa3HOrO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUWMBIE IS
dbopmupoBaHusi O0O0IIEH KyJIbTYphl, ONpPEACISAIONINE aJeKBAaTHOE TIOBEJCHUE
YeJioBeKa B OKpPYIKalollel MPUPOJTHON cpejie, BOCTpeOOBaHHBIE B IMOBCEIHEBHOU
KU3HU U MPAKTHUYECKOU AesATeNbHOCTH. Ocoboe MeCTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM At (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHUsl ydyeOHOro Mmarepualia B MPOTrpamMMme IO
OMOJIOTUM OCYHIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3alNK U
ABOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro nmpeamera «buonorusy»
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHUsm», «Kierka kak Ouonorumdeckas cucremay, «OpraHu3m Kak



Oouonornueckasi cucrema», «CrucreMa M MHOTOOOpa3ue OPTaHUYECKOTO MUPAy,
«OBOJIIOLMS KUBOU IPUPOABD?Y, «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

enp u3zyuenus yuebHOro mpenmera «buosorus» Ha 06a30BOM ypOBHE —
OBJIaJicHue  OOyYaroNIMMHUCA  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allM¥ KHUBBIX CHCTEM PAa3HOTO paHra W MNpUOOpEeTeHHuEe YMEHUU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHUCTBUI B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHbBIX KU3ZHECHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha 6azoBom
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIONINX 3a]1ay:

OCBOEHHE OOYYalOUMMHCS CHUCTEMbl 3HAHMM O OMOJOTHMYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallUX OCHOBOU
Uist OPMHUPOBAHUSL TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPA3HH M OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIlU, BBIAAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOydYarOIIMXCA TMO3HABATEIbHBIX, MHTEIJICKTYaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHalv3a JAHHBIX O MYTSIX Pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, UACH M TMOAXOAOB K HM3YYEHHUIO >KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3aIUu;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJIbTypbl, (YHKIHOHAIHHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPUPOALI HA OCHOBAHMM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
W3yYCHUH OMOJIOTHH;

dbopMupoBaHre y OOydYaOIMIMXCA YMEHHH WJUIFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KUBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUST STHIECKUX
HOPM TP NPOBEJACHUU OMOJIOTUYECKUX UCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OWOJOTMYEeCKUX 3HAHWUW JUIsl TMOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEAHEBHOW KU3HU J1JIS
OIIEHKH TIOCJIEACTBUN CBOEH JEATEeIbHOCTH MO OTHOLIEHUIO K OKpY Karolen cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOJICHHE MeEp MNPOPUIAKTUKH
3a001eBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOJISIIUM B
cocTaB IpeaMeTHON o00acTu « EcTecTBeHHO-HAy4YHbIE TPEAMETHI».



Jlist m3ydenust Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBanms
orBoauTcs 68 dacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEP)XAHME OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (QOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHDA.
Cucrema OMOTOTUYECKUX HAYK.

MeTopl TO3HAHMS KUBOM MPUPOIBI (HAOTI0IEHNE, SKCTIEPUMEHT, OMMCAaHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbios, [{x. Yorcon u @. Kpuk.

Tabnuiel u cxembl: « MeTOo bl MO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKkTHYeCKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHU OpPraHU3aluu
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHBIX BeEUIECTB B KieTke. llogaepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
YeTBepTUYHAsl CTPYKTypa). XHUMUYECKHe CBoWcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormyeckue Karaimumszatopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA 1EeHTp, cyOcTpaTHas crneuupuuHoctb. KodepmeHnTsl. Butamussbl
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTo3a) U Tojucaxapuibl (Kpaxmai, TJIMKOTEH,
HeJI0I03a). buonornvyeckue GyHKIHMH YIII€BOJOB.

Jlunuasl:  Tpurauuepuabl, Qocporunuasl, crepouasl. [wapoduabHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenue u GyHKIINH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Knerka kak menoctHas xuBas cucrteMa. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapyxHas mMemOpana, mosiekynbl JIHK kak renermueckuii ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWIbI KIETKU: MHUTOXOHIPHUU, IIJIACTUIBIL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHelid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bbap.

Juarpammer:  «PacnpeneneHne XMMHUUYECKHX DJEMEHTOB B HEXKHUBOM
npupoe», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «Hykmnennorsie kucinorsl. JJHK», «CtpoeHne MoJIeKybI



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

O6opyaoBaHKe: CBETOBOW MHUKPOCKON, OOOpYJOBaHHME [JIsi TMPOBEIACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl UITU KaTaasbl)».

JlaGopatropuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpaCTCHU,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMIIISIIIUS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIISIUS (PHEpPreTHUeckuii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Poib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBass ¢a3bpl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIOIMNE OaKTepur. 3HAUYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMYJUPOBaHUE »JHEPTrUM B KIJIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
['mukommn3. bpoxenune m ero Buiabl. KHCIOpPOOHOE OKHCIEHWE, WIM KJIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamus renetwdyeckod wHpOpManuu B KIETKE. | €HETHMUECKHH KOJ W €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancisuus — OuocunTes
Oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie (opmsl xu3HU — BUpychl. Mcropust oTkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX U YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3Oymaurens CITM/]a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konsnos, JI. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «CrpoeHue u xku3HeHHbIA 1K1 Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIMTLITON THBIN M TalJIOMJHBIA  XPOMOCOMHBIE HaOOPBL. XpOoMaTHUsl.
[{uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOXKEHHSI OpraHU3MOB: Oecroioe U mnonoBoe. Buabl 6ecrnonoro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXKEHHE, €70 OTJIMYHUS OT OECIOJIOTO.

Meito3. Cragum Mmeiio3a. IIporecchl, NMpoucXOoadiMe Ha CTaausax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUA U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPUOHAIBHOIO Pa3BUTUS Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «J/lenenne xnetku Oaktepuil», «CTpPOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKpOITpenapaTbl «CrniepmMaro3ou bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopnas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopaTopnass pabora Ne 4. «M3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3agaun reneTuku. Mictopust pa3BuThs reHeTuku. Posib nuronoruu
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTuA. ['eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3YEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoyieHusA. lIpaBuno goMUHMpOBaHMS. 3aKOH pACHICIJICHHUS IPU3HAKOB.
I'uniore3a yncrorsl ramet. I1oaHOE M HEMOIHOE JOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemieHHoe HacnefoBaHue mnpu3HakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HAcCJE€JOBaHUIO reHOB. Hapyllienue cuenieHusi TeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKue KapThl.



I'enernka mona. XpoMOCOMHOE OIpejesieHue 1oja. AyTOCOMbl U IMOJOBBIE
XpomMocoMbl. ['omMoramMeTrHeie W reTeporaMeTHele OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAN(DUKAIMOHHONW U3MEHUYMBOCTH. BapuallioHHbIN psll U BapuallMOHHAS KPUBAS.
Hopma peakiuu npusHaka. KonuuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOHECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHNBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[MI[P-ananmu3a. HacnencrtBennole 3a00eBaHUs 4YeJIOBEKa: T'eHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa *KU3HH, AUATHOCTUKU, MPO(PUIAKTUKHI U JICUCHUS] TEHETUUYECKHUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKOU
TCHETUKHU B MPEJOTBPAIIECHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHNI YEIIOBEKA.

JlemoHcTpanum:

[Toprpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
LHATOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHHS W €ro ILUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruépumHoe  CKpeuuBaHUey,
«lduTomornueckre  OCHOBBI  AWUTHOPUAHOIO  CKpelmMBaHUsS»,  «Meio3y,
«B3anMoAencTBUE aJUICNbHBIX TE€HOB», «l'€HeTMYeCKHne KapThl pPACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHMS,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
dakTopay», «I'eHeTrka rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCThHY.

OGopynoBanue: MoAenu-anmuMKanu «MOHOTHOPUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MHuKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH Tela), repdapuii «I opox mOCEBHOW.

JlaGopaTopHble U NpakTH4ecKue padorThl:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
IUTUOPUTHOTO CKPELMBAHUS Y APO30(HIIbI HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGoparopHas padota Ne 6. «3yueHue MoaupuKalMOHHON U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y npo30¢puiabl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass padora Ne 2. «CocTaBlieHHME U aHalW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknuusi Kak Hayka U Mpouecc. 3apoKICHUE CEJICKIUU U JIOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUSI U MHOroo0paszus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOKIECHHUS NOMAIIHUX >KUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBBIi U MHAUBUYaJIbHBI OTOOPHI B
CEJIEKIIMM pPAacTeHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, niu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otrnanénnas ruOpuauzauuss W e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUIOB. JlOCTMKEHUA CENEKUMU PACTCHUH, KHUBOTHBIX U
MUKPOOPIaHU3MOB.

bruorexHosorus Kak oTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUN.
KionnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dthueckue  mpobrembl. MO —  reHeTuyecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenmity, «OtnanéuaHas rudpuausamnus», «Padoter akagemuka M. @. MBanoBay,
«Ilomunnonnus», «OO0BEKTl OuoTexHONOrUNY, «KierouHble KyIbTypel U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKHU TUIOJJOB U KOPHEIIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTteHui, repoapuii «CelbCKOX03HCTBEHHBIEC PACTCHUS.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

Okckypcusd «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJEKIMU PACTCHUU U
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OWONOruu. BiusiHuEe >BOJIIOLIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3BOoMOLNMU. [laleOHTOIOTMYECKHE:  ITOCIIEN0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHMCH, TIEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHS
JapBUHU3Ma. J[BMKyIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT W3MEHYHUBOCTD,
060opn0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonuu (CTI) n €€ OCHOBHBIE MOJIOKEHUS.

MukposBomtonus. [Tonynsuusa kak equHULA BUJA U 3BOJIIOLIMH.

JBuxyuiye cuibl (pakTopbl) SBONIOLMM BUJIOB B IpUpoje. MyTallMOHHBIH
OpoLecC M KOMOMHATHBHAas W3MEHYMBOCTH. [lOmyJNsiiMOHHBIE BOJHBI U JIped
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBigOmMi ¢aktop 3Bojouud. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[TprcnocoOaeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Boitonuu. Ilpumeps
IPUCHOCOOICHUI Yy OpraHu3MOB. ApoMop(d03bl U HAUOATANITALIIY.

Bun u BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUJI000pa30BaHusl: reorpauyeckoe, IKOJIOTUYECKOE.

MaxkposBomoniusi.  Dopmbl  3BoonMU:  (QUIETHYECKasA, JIUBEpreHTHas,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTuMocTh 3BOIOLUY.

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



IToptpersi: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. CeBepros.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoppObI 32
cymectBoBanue», «EcrecTBeHHbIlt 0TOOPY, «MHOr0o00pasue COpPTOB PaCTCHUIDY,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepauus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapmpyra myremectsus Y.
HNapsunay, «bopbba 3a cymiecTBoBaHue», «lIpucmocobIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Yy
UBOTHBIX», MOJIeTIb «OCHOBHBIC HAIPABIICHUS SBOJIIOIUNY», OOBEMHASI MOJIEINb
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAaHHOCTH
VCKOITAEMBIX KMBOTHBIX M pPacTeHUi», MojJenb anmiukauus «llepekpécr
XpOMOCOM», BIaxHble mnpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapat «JIpozodunay (Hopma, myTanuu (opMbl KPbUIbEB U
OKpACKHU Tea).

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOIO XapaKTEPay».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIe TPEACTABICHUS O 3apOKICHUM KU3HU. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUSI >KM3HHM Ha 3emiie: a0uOreHe3 W NaHCHepMmus. XuUMHUYecKas
ABOMIOIMSA. AOWOTEHHBIM CHUHTE3 OPTraHWYECKHX BEIIECTB M3 HEOPTaHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouosiornyeckoi 3Bosoruu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
DopMUpPOBAHNE OCHOBHBIX T'PYIIN )KUBBIX OPTaHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OPIOBUKCKUM, CHIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iicKas 3pa 1 €€ NepUOabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

Kaiino3olickas »3pa W €€ mnepuoapl: NaJCOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBI.



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIEHUE, paclBeT U BBIMUPAHUE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoronMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTAaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrMs KaK HayKa. PasBurue npeacraBieHui o
IPOUCXOXKJIEHUN uesoBeka. Meroasl u3ydeHHsl aHTpororeHeza. CXoicTBa H
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOTECHE3A. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJIICHHE OPYIUI TPyAA, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmeneli, YenoBek mnpsamoxomdmui, YenoBek HeaHAepTalbCKuW, Yenosek
pa3yMHbIii. Haxogku MCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OcHOBHbIe  OOJBIIME  pachkl:  €BPONEOWHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (dPKBAaTOpUajibHAas),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanum:

[Toptpersi: @. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuipel U cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BuTHE
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMeHHas CHUCTEMa OPraHUYeCKOro MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeoBedeCKue pacs».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbla, KPOMAaHBbOHIIA), CIENKH WIU
U300paKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YOMIEPHI,
pyOuna, ckpebna), reoxpoHojoruyeckas Tabnuua, Koiekuus «Popmsl
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLUSAX).



DKCKypcusl «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbBIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusmMbl U OKpYy:KaIIAs Cpeaa.

DKoJIOrus KaK Hayka. 3a1auu U pa3feibl SKOJOTUH. MeToabl S3KOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAsi, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Kiaccuduxamus skonorndeckux (HaKkTopoB:
abmoTtuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeliCTBHE HSKOJOTHYECKHUX
(GbakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKUX  B3aUMOJECHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyajau3M, KOMMEHCAJIU3M (KBApTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIU3M,
HeUTpannu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJCHCTBUN [UJIl CYIIECTBOBAHMS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyysiiuu. (OCHOBHBIE MOKAa3aTeNH
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsIusl.

JdeMoHcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogubie 30861 3emun», «Cpeasl oOUTaHHS
opranu3sMoBy», «®@oronepuoguzm», «llomynsnuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYJISAIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

JlaGoparopHas padora Ne 3. «Mopdosiorundeckrue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaxtrueckas padorta Ne 2. «[Tomacu€T MIOTHOCTH MOMYJSAIUNA PAa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTypel OHOLIEHO3a: BUIOBAaS,
NpPOCTpPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsA3M B
OMoOILIeHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [loHaTne 006 »skocucTeme W
ouoreorieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (mUILEBbIE) YPOBHU OJKOcUCTeMBbl. [lulleBble LENMU M CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOWUYMBOCTh, CAMOPEryJ Iy, pa3BuTue. CyKueccus.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruydeckoe 1 X03sHCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycToiuumBOCTH »dkKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTr0 pa3HO00pa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdeprr. XKupoe BemecTBO m ero ¢yHkiun. OcobeHHOCTH Omocdepbl Kak
rI100anbHOW 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecMe€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUYECKUE IIUKJIIBI 3J1EMEHTOB (yIyiepoJa,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUs B Onocdepe.
['o6anbHbIE HKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
O0Mopa3HO00pa3us KaKk OCHOBA yCTOMYMBOCTH Onocheprl. OCHOBA pallMOHAIBHOIO
yOpaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHoNb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuiel u cxembl: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOT€HHbIE  BO3ACHCTBUS Ha MPUPOAY», «BaxkHelme HCTOYHUKHU
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTophl aerpaganuu nouBy, «llapaukoBbiil dhderT», «DakTopbl
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

O6opynoBanue: Mojenb-aniuiMKaus «TUnuyHble OMOLIEHO3bD», repOapuil
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOdapud U KOJJIEKIIMM pacTeHUH U
KUBOTHBIX, TIPUHAIJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii deneparumn, n300pakeHUS OXPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHUsI  OOy4YalOIIMMHUCA IPOrpaMM  CpPEAHEro  00Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX PE3yJbTATOB OCBOCHHS MMpeameTa «Buoaorusi»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOMW MICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
I[C/ICHATNPABJICHHOES Pa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JCSITebHOCTH I[IEHHOCTHO-CMBICTIOBBIMUA ~ YCTAHOBKAMH, TPUCYIIMMHA CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTH LM U CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHUS IMpeamMeTa «BHOIorus» JOCTUTalOTCS B
CIMHCTBE Y4YeOHOW M BOCHHUTATEIILHOW JIEATCIILHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMH POCCHHCKMMHU COIIMOKYJITYPHBIMH, HCTOPUYECKHMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE NpaBUIaMH U HOPMaMH
MOBEJICHUST U CHOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS H
CaMOpPa3BUTHs, pa3BUTHS BHYTPCHHEH IO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBa)KCHHsS, OCPEKHOIO OTHOIIECHHUS K KYyJIbTYPHOMY HACIEIUIO H
TPaIUIMSIM MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, mpupojae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS ydeOHOro mpeamera «bHOIOTHS»
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIMi, TIMO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOINEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealH3aliid OCHOBHBIX HAIpaBICHHI
BOCITUTATEIBHOMN JIEATEIIbHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD I'PAXKTAHCKOM MO3UIMH 00YYaIOIIErocs Kak akTHBHOTO

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro 0OIIECTBA;



OCO3HaHWE CBOUX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA U MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW HEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA [IEHHOCTSIMH U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M WCCIENOBATENLCKUX 337a4, YBAXKHUTEIHBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOW AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTh POCCHICKOU TpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pE]
Poaunoii, ropmoct 3a CcBOM Kpau, CBOKO PoauHy, CBOM SA3BIK W KYJBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOT O Hapoaa Poccuy;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIECIHNIO U NaMSITHUKAM MIPUPOIBI,
TOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
IPUPOJIbL, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujerHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOIO TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



NOHUMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHUSI )KUBOW TPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOLMOHAJIBHOIO 0J1arOMOTy YU

NOHMMAaHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a >XKU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTH), OEpPEXHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOOCTBEHHOMY (PU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI WHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011aCHOTO MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUN W HEMPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
AJIKOT0J1s, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKyI0 I€SITEIIbHOCTB;

UHTEPEC K PAa3INYHbIM cpepaM MpodhecCHOHATBHON JEesTeNIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW peaTU30BbIBATh
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHONIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

NOBBIIICHHE YPOBHS 3KOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJHEICTBUMA IS
OKpY>Kalolllel Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
peuieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUSI W YMEHHUS TMpU pEHIeHUH Mpo0JeM, CBA3aHHBIX C palMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COOJIIOJICHUE  TpaBUJl  TOBEIEHUS B  MPUPOJE,
HalpaBJI€HHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPHUATHE JICUCTBUM, NPUHOCAIIMX Bped  OKpPYKaAIOLIEH
OPUPOJHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOIMYECKUE
NOCJIEICTBUS MPETPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4KE Pa3BUTOIO IKOJIOIMYECKOTO MBIIUIEHHUS], YKOJIOIMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON ESITEIbHOCTH 3KOJOTUYECKON
HaIlpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW NMpPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHMMaHUE creuu(pUuK OHMOJOrMM Kak HayKH, OCO3HaHUs €€ pojau B
(opMUPOBaHNUU PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM ILIEIOCTHOIO
OPEACTABICHUS. 00 OKpPYXAlolEM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OHOJIOTHUU JJISi COBPEMEHHON LMBUIIU3ALUU:
oOecrieueHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYeCTBa, IOUCKA MyTeH BBIXOAA U3 INI00AJIbHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIbLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAaHUW B LEJIAX
NOBBIIIEHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydarouiuxcs, GopMupyemon
IpU U3Y4YEHUH OMOJIOTUH;

NOHMMaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHME JejlaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HA OCHOBE Hay4HbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE ILIEHHOCTH HAy4YHOH JEATEIbHOCTH, NOTOBHOCTH OCYILIECTBIISATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cCheuupuKy METOJO0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4HbIN (HaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAONIOJICHUE, HW3MEpPEHUE, OKCIHEPUMEHT U  JPYrux),
yHUBEpCAJIbHbIC y4eOHbIC JcHCTBUS (ITO3HABATEJIbHBbIE, KOMMYHUKATHUBHBIC,

pETYJISITUBHBIE), o0ecIeunBaoIIre dbopmupoBaHue (byHKIIMOHAIBHON
IPaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUIUIMHAPHBIE,

MHUPOBO33pEHYCCKNE 3HAHMS W  YHUBEpPCaJbHbIC y4eOHBIC JCHCTBUS B
MO3HABATENLHON U COLUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHMs TOJKHBI OTPAXKaTh:

Osaagenue YHHMBepCaJIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6azoBble JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBaTh W aKTyaJu3upoBaTh  MIPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanu3a, CHHTE3a, CpaBHEeHHUsI, KiIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHSITHH (BBIACIATh WX XapaKTEepPHbIC NMPHU3HAKH, YCTaHABIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEesATh LENu JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
TOCTHKEHUSI, COOTHOCUTD PE3YIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU TETISIMU;

UCITIOJI30BaTh OMOJIOTUYCCKUE MTOHATHUS TSl OOBSICHEHUS (DAKTOB W SIBJICHHM
KUBOU TIPUPOBL;

CTPOUTH JIOTHYECKUE paCCYXIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
AQHAJIOTHH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSX, (DOPMYJIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

PUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIs Ipe/ICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWN B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SATEIIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELUICHUH KU3HEHHBIX IPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS MPAKTUUECKUX 3aj1a4d, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

(dopMupoBaTh HAYyUHBI TUI MBIIUICHUS, BJIaIeTh HAYYHOW TEPMHUHOJIOTHUEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHHUs, HaXOAUTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX UCTOYHUKAX MH(OpMALUHU (TEKCTe Y4eOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonormueckod uH(pOpManMel: NPUMEHATh XUMHUYECKUE, (U3NYECKUEe U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMaAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBJ1aiecHHe YHUBEPCAIbHBIMHA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKa3bIBaTh CY)KIEHUS OTHOCHUTEJIBHO BBIIIOJHEHHS IpejiaraeMoun
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
OPUMEHEHUS TPYyNIOBBIX (POPM B3aUMOJICUCTBHS MPU PEIICHUH YUEOHOM 3a/1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JECUCTBH,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIEU C TO3ULUHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M IOCTYIKaxX IO OTHOLIECHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OILIEHUBAaTh COOTBETCTBHUE PE3YJIHTATOB LEIISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbrarhl ocBoeHHS Iporpammbl COO mo Oumojornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueoHoro npeamera «buosorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JAESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAHUI B Pa3IMUYHbIX y4€OHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouoiorueidl. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOexHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLIEHUS KU3HEHHbIX 33/1a4;

YMEHHME DPACKpPbIBaTh COAEpkKAHUE OHUOJIOTMYECKUX TEPMHUHOB M IOHSATHM:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M NpeBpalleHUE
SHEPIrur), rOMeOocTa3 (CaMOperyJisilus), YPOBHEBAs OPraHU3aLUs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIUS ), HACIEACTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTHUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHOM Ouosorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (0 LeHTpax MHOrooopasusi u
IIPOUCXO0XKJICHNS KyJIbTYpHbIX pacteHnid H. M. BaBuiosa), onpenensaTs rpaHuIibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBLABM)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJYYESHHBIX



pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TTOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYyAIBHOTO pa3BUTUSA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHHS ISl OOBSACHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LeNbl0 olecrnedeHus: 0e30IacHOCTH CBOETO 3J0pOBbs U 370POBbSA
OKPY KaIOIIUX JIFOJIeH, COOJIIOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOIIEH
IPUPOJHON cpese, MOHMMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM Ouonornn OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOONOIH30BAHNUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHEeTHYECKHWE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHWE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TIPEACKa3aHus HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBIMOJHATH JIa0OpAaTOpPHBIE M MpaKTU4YecKue paboThl, COOIOIAThH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIE
MaTepHaibl), STUYECKHUE AaCIEeKThl COBPEMEHHBIX WCCICAOBAaHWM B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUsS yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHHBl MHpPAa MU HAYYHOT'O MHPOBO33PEHHS, O BKIIAJE POCCUMCKUX W
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECCKHMX TEPMHHOB W TIOHSTHI:
BU/I, IONYJIALUS, TeHO(OH/, SBOJIOLMS, ABUKYIIHNE CHIIbI ((haKTOPBI) IBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



SKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LN MUTAHUS,
AKOJIOTHYECKas MupamMuga, OuoreorneHos, ouocdepa;

yMEHHUE U3JIarath OHOJIOTHYECKHE TeOopuu (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoacrtsa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBICHUN U
nyTteit sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnanckoro),
OTIPEICIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB W SIBICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMA BEJIUYMHAMH, OOBSICHEHHE TIOTYyYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
O0OBEKTOB: BHJIOB, TMOMYJSIHA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HSHEPIMH B IKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

yMEHHUE TPUMEHSTh IMOJYUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HM C IIeNIbI0 oOecredeHus: Oe30MacHOCTH CBOETO 3/I0POBbSl M 370POBbS
OKPYKaIOIIUX JIIOJIeH, COOJIFOICHHSI HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIIMOHATIEHOTO TPUPOOIIONH30BaAHNUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJOTUYECKHUE 33]1a4, COCTABIATH CXEMBI
NepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMax (LIeTH MUTaHUs);

yMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOUYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMONOTrMYecKyr0 MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnueckne (mupp )
NMPOrpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
bub6mmoreka [IOK
1 b 2 0.5
WONOTHL Kax Hayxd https://m.edso0.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 bubmmorexa [TOK
P t https://m.edsoo0.ru/7f41c292
bub6moreka [JOK
X i 1
3 UMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
VSHEACHTCIBHOCTE TICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAYATBHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTS U HI3BMEHUMBOCTH 8 15 bubmnoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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 KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbl padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHOKHAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 1 05 bubnnorexa [HJOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
1
3 Oprasu3Mel 1 OKpYKaiouas cpeia > https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI 9 1 ng:;lr?:;zggﬁ £41cc74
bu6nmoreka [IOK
5 P 2 0
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2.5



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




IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsbl
bu6nuoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
[IpaxTuyeckas padota Ne 1
2 «Vcnonb3oBaHue pa3anvHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJI0B IIPU U3YUECHHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosnornueckue cucTeMbl, NPOLECCHI 1 bubnmnorexka [JOK
U UX U3y4CHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUH COCTaB KJIeTKU. Bona n 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
) b .C 0 1
ST, LOCTAB M GTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanuzaropsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPE aMUIIA3bI
WJTU KaTajasbl)»
bub K
7 Vraesoasl. JIMmuael 1 nosmorexa O

https://m.edso00.ru/863e6870



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

butmmoreka [JOK

8 Hyxrentobbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meToabl U3y4eHus bubmuoteka [IOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 KreTtka kak nenoctHas xKuBast
cucreMa
CrpoeHue 3yKapruoTUYECKON KIIETKH.
JlaGopatopHast pabora Ne 2
«/3yueHue CTpoeHUs KIETOK bubamnorexa HOK
11 PaCTCHHIA, )KHBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAaHUE»
bu6nmoreka [IOK
12 OOMeH BelecTB Ui METad0JIN3M httos://m.edsoo.ru/863766¢
bu6mmoreka [IOK
13 Porocumres. Xemociires https://m.eds00.ru/863e7c98
. bubmmorexa [JOK
14 dmepreriieckiit oomen https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [lenenue
KkieTku. Muros. JlaboparopHas Bu6miorexa LOK
15 pabora Ne 3 «Habmonenue Muto3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOpeIllKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
16 buocunres Oenka. Peakmusa bu6nuoreka [IOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nuoreka [IOK
17 Tpancis — OnocHHTes Genka https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubmuoteka [IOK



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

BHUPYCHI

https://m.edso0.ru/863e7540

bubnuoreka [JOK

19 @DOpMBI pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso0.ru/863e831e
bubmuorexa [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JIaGopatopnas pabota Ne 4 05 bubnmnorexa HOK
«/3yueHne CTpOCHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpErapaTax
29 WNunuBuayanbHOE pa3BUTHE bubnmnorexa [HOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o bubnmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIETIOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmorexa HOK
P ' puA https://m.edso00.ru/863e8878
CKpEIIUBaHNe
WTUOPHUIHOE CKpelTuBaHue. 3aKOH
25 §e3aBI/II():I/IiL/IOFO HaiJII: OBaHHUS brbamorexa LIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeI0OBaHHE
npu3HaKkoB. JlabopartopHas padora
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubanorexa HOK
MOHOTHOPUIHOTO U TUTHOPUITHOTO ' https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Yy APO30(HIIBI HA
TOTOBBIX MUKpPOIIpernapaTax»
27 I'enernka mona. HacnmemoBanue but6mmoreka [IOK



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

IIPHU3HAKOB, CHUCIVICHHBIX C ITOJOM

https://m.edso00.ru/863e8c60

N3menunBocth. Henacinencreennas
M3MEHUYUBOCTh. JlabopaTtopHas

28 pabota Ne 6. 3yuenue 1 05 bubnmnorexka HOK
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psifia 1
BAPUALIMOHHON KPUBOI»

HacnenctBenHnast ”3MEHYMBOCTb.

29 JlaboparopHas pabota Ne 7. 1 05 bubmuorexa [JOK
«Ananu3 myTanui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEIIapaTax»

bu6nuoreka [IOK

30 Peteriia wenosexa 1 https://m.eds00.ru/863e8d78
PeseprubIil ypok. O60011eHIE TI0

31 teMe «HacmencTBeHHOCTD U 1
W3MEHYMBOCTH OPraHU3MOB)

bu6nuorexa [IOK

32 Cenekuns kak Hayka it mpotece 1 https://m.edso0.ru/863e9214

33 MeToap! 1 TOCTHKEHHS CENEKIINU 1 bubnuoreka [IOK
pacTeHUl U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHosorus Kak oTpacib 1 bubmuoreka [IOK
IIPOU3BOACTBA https://m.edsoo0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Koaun4decTBo 4acoB

Kontp DJIEKTPOHHBIE
Ne n/m Tema ypoka OJIBHbL Tpakru Hara unpposere
Bcero e YyeCcKue H3yYCHUA Oﬁpa?.OBaTeJILHbIe
padot padoThI pecypcbl
bl
OBOMIOLUSA U METOABI €€ U3yUEHUS https://m.edso0.ru/863ea20e
Hcrtopus pa3zButus npeactaBieHuii 00 SBOTIOIUN https://m.eds00.ru/863e9570
Muxkpo3BOIHOLHS 1 https://m.edso00.ru/863e9cle
[Tonynsius Kak 3J1IeMEHTapHas €MHULIA BUJIA U SBOJIIOLIUU.
4 JlaGopaTtopHas pabota Ne 1 «CpaBHEeHHE BUIOB 11O 1 0.5 bubmmorexa [JOK
MOP(ONOTIHECKOMY KPHTEPHION https://m.edso0.ru/863e99c6
5) JIBWOKym#e CHibI (3JIeMEHTapHBIC (PaKTOPBI) IBOIIOINAN https://m.edso00.ru/863e9da4
6 EctectBenHblit 0TOOp U €ro (HopMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOIUE: TPUCITOCOOIEHHOCTh OPTaHU3MOB U
7 BUg000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue 1 05 bubmmoreka [JOK
MPUCIIOCOOIEHHOCTH OPraHru3Ma U €€ OTHOCUTEIBHOIO https://m.edso0.ru/863e9fde
XapakTepa»
HamnpasneHus 1 myTu Makpo3BOJIIOLUU 1 https://m.edso0.ru/863e9cle
Heob6patumocTh 3BOTIONHAH 1
10 Wcropus xu3Hu Ha 3emiie U METO/Ibl €€ U3yUeHUs 1
11 ['unoTtes3bl MPOUCXOXKACHUS KUZHU HA 3eMiie 1 https://m.edsoo0.ru/863ea5a6
12 PazButne xu3HM Ha 3eMJIe TI0 ApaM U IEpUOIaM 1 bubmorexa HOK
https://m.edso0.ru/863eat6be
13 OCHOBHBIE 3Tarbl YBOJIIOIUN PACTUTEIBHOTO U )KUBOTHOTO 1 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863ea8bhc



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
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https://m.edsoo.ru/863ea8bc

mupa. [Ipaktudeckast pabora Ne 1 «M3yuenune nckomnaempbix
OCTaTKOB PACTEHUI W JKUBOTHBIX B KOJUICKLIMSIX)

14 CoBpeMeHHasl cucTeMa OPraHUuYecKOro MUpa bubmmorexa LIOK
https://m.edso0.ru/863ea48e
bubnnoreka [JOK
15 DBOJIOIUS YeTIoBeKa (aHTPOTIOTeHE3) httos://m.e dsogru 18636aC2C
bubanorexa [HOK
16 JIBroxyne cuitbl ((hakTopbl) aHTPONOTeHE3a httos://m.e dsogru 1863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUHU YETIOBEKA
18 UYenoBeueckue pachl U MPUPOJHBIE aAaNTalluy YeJI0BeKa bubamorexa [JOK
https://m.edso0.ru/863eaea2
19 Konrtponsnas padora Nel «BozHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHEe (DaKTOPHI Etl;lfgll;lr?]f;(:)ggZ%ea foc
Abuotnueckue (axropsl. JlaboparopHas padora Ne 3.

99 «Mopdornoruueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX 05 bubmmoreka [IOK
MecT ooutanus». JlabopatopHas padora Ne 4. «BnusiHue https://m.edso0.ru/863eb10e
CBETa HAa POCT ¥ Pa3BUTHE YEPEHKOB KOJICYCa»

bubmmoreka [JOK

23 buomitieckue daxTopu https://m.edSO(I)l. ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU TOMYJISIINH.

24 [Tpaktnaeckas padora Ne 2 «IToxcu€T mioTHOCTH 0.5
MONYJIALIMM pa3HbIX BUJOB PACTEHUI

25 Coo0rmiecTBa OpraHu3MoB — OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI) https://m.edso0.ru/863eb46a

27 OcHOBHBIE TIOKA3aTENIN HIKOCUCTEMbI. DKOJIOTUYECKHE https://m.edso00.ru/863eb5fa



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
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

nupamusl. CBoricTBa skocucTeM. CyKieccus

28 [IpupoaHbIe 5KOCUCTEMBI 1
29 AHTpPONOTeHHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanbHas skocucTemMa 3eMiIu 1 https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBaHUS Onochepsl 1 https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B brochepe 3emin 1
33 CocymiecTBOBaHUE IPUPOJIBI U YETOBEUECTBA 1 https://m.edsoo.ru/863ebale
34 0O06001mmenne TeMbl «C0O00IIIECTBA U DKOJIOTHUECKHE 1
cucteMbl». ToroBast KOHTposbHast padota Ne2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






