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HOACHUTEJIBHASA 3ATIMCKA

[Ipu pazpaboTke TporpaMMbl MO OHOJIOTUHM TEOPETUYECKYIO OCHOBY LIS
OMpeNieNIeHUs] TOAXO0J0B K (DOPMUPOBAHUIO COJEpkKAHUS Y4EeOHOro TMpeamera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIroOC COO o
B3aUMOOOYCJIOBJIEHHOCTH  IIeJied, CcoJep)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEISAX U
MPUHIMIIAX, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit @Deneparuu, a TakKe IOJOXKECHUSI O
cnenuduke 6uonoruu, e€ 3HaYCHUH B MMO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUH
CYILIECTBOBAaHMs 4enoBedeckoro ooOmiecTBa. COrjacHO Ha3BAHHBIM TOJIOKEHUSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI [0 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu naéT MpEICTaBICHHE O Leiax, 00 oOmei
CTpaTeruy OOydYEeHHS, BOCHUTAHHS H Pa3BUTHUA OOYyYaIOIMXCS CpeICTBAMU
yueOHoro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEIMETHOE
COJIep>KaHWe, €ro CTPYKTYpy, pacmpeiclieHue 1o pazjernaM U Temaw,
PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHHS YUEOHOTO MaTepuana ¢ y4éToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 0O0pa30oBaTEIbLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEHN 00y4aroIuxcsl.

B nmporpaMmvme 10 OHOJIOTMHM TaKXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHPOBAHUHM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIBLHON
NEeATebHOCTU/Y4eOHbIX JEHUCTBUII O0ydYaronIuXCcsi MO OCBOEHHUIO COAEpPKAHUS
OMOJIOrMYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH ypPOBEHb) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B U3YYEHUM OuWoyioruu, Onarojapss yeMmy B Hel
MpPOCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopmupoBaHUEeM €CTEeCTBEHHO-HAyYHOT'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAITUH JTMYHOCTH, IKOJOTHUECKOTO MBIIUICHHS, TPEICTABICHUN O 3JI0POBOM
o0Opa3e XKM3HM M OEPEeKHBIM OTHOIIEHHWEM K OKpYXKaIoleld MPUPOIHON Ccpere.
[TosTomMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HaHUHN O
CTPOCHHUH >KMBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B IPOrpaMMe IO OMOJOTHH YAEICHO BHUMAHHE HCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEHEBHOM KU3HU JJIA PEIICHUSI MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: NPO(PUIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUI YelOBEKa, MEIUKO-
T€HETHUYECKOr 0 KOHCYJIbTUPOBAHMS, 000CHOBaHHUS DKOJIOTHYECKH
1eecoo0pa3Horo MOBEACHUS B OKpY)KAIOMICH MPUPOJHOM cpele, aHaln3a
BIIUSIHUSL XO3SIUCTBEHHOM JESTEIHHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K NMPUKIAHON HANIPaBIEHHOCTH
ydaeOHoro npeaMera «buosorus» MmpoauKTOBaHO HEOOXOIUMOCTBIO OOECTICeUeHUs



YCIOBHUH ISl pelIeHus] OJHOW M3 aKTyalbHBIX 3aJa4 IIKOJIHHOTO OMOIOrHYECKOro
oOpa3oBaHus, KoOTOpass mpeanonaraer (GopmupoBaHue y oOydarouuxcs
CIIOCOOHOCTH  alaNTUPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHE cpemHero o6miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrneunBaeT (OpPMHUPOBAHUE Y OOYYAIONIUXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpa, paciiupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO3AAET
YCIOBUSL  JUIs: TIO3HAHMSI  3aKOHOB  JKMBOM  MpUpoAbl, (GOpMUPOBaHUs
(GyHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOr0 MBIIICHHS], IEGHHOCTHOIO OTHOIIEHHUS K KUBOM MPUPOJIEe
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOIOTUS UMEET TaKXkKe JIJIsl PEeIICHHs] BOCTIUTATEIbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi GOPMUPOBAHMS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAIIMOHHBIX U  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBbTYPHI, CIOCOOCTBYET HMHTErpaliy OHWOIOTMYECKUX 3HAHUHA C
NPEICTABICHUSIMU U3 JAPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHUS O NpeJHA3HAYEHUU Y4eOHOro mpenMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpEACNIEHUs TMOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €r0 COAEp)KaHMA, IMPEICTABICHHOIO B MPOrpaMMe II0
Ouosoruu.

Ot60p comepxanusi yuebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3MIHMH KyIbTypOCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromfecs: JODKHBI OCBOUTH 3HAHUS M YMEHHs, 3HAUYUMBIC IS
dbopMupoBaHusi 00IIeH KyIbTYpbI, ONpEICISIONIME aJ[eKBaTHOE IOBEJACHHE
YelioBeKa B OKpYXalolleld MPUPOIHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocoboe MEecTo B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI CO/IEPIKAHMS, KOTOPBIE CIy,aT OCHOBOH Uit ()OpMUPOBAHUS
NPE/ICTaBIIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa |
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUuU
OMOJIOrNYeCKOro 00pa3OBaHMs.

CrtpykTypupoBaHHe COACpX)aHUs y4yeOHOro Marepuaja B MPOTrPaMME IO
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpPraHM3alMU U
ABOJIONIUU. B COOTBETCTBHHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONINE COJepKaTeNlbHbIe TUHUH: «bruonorus kak Hayka. MeToasl
HAy4yHOTO To3HaHus», «KieTka kak Ouosiornueckas cucremay, «OpraHu3zM Kak



Ouonornyeckas cucrema», «CucrteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«IBONTIOLUS KUBON NPUPOBI», «IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHCTEM pAa3HOrO paHra M NOPUOOPETEHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JCHCTBUM B OTHOIIEHWU OOBEKTOB
KUBOUM NPUPOJIBI U PELICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenue 1enu u3ydeHus: ydebHoro mpeamera «buonorus» Ha 6a30BOM
YpOBHE 00ECTIEYNBACTCS PEUICHUEM CISIYIOIINX 3a/a4:

OCBOCHHME OOYYaIOIIUMHUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
s (OpMUPOBAHMS TMPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAyYHOI'O MO3HAaHUs, CTPOEHUH, MHOI0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3AIluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y 0Oy4YalOIMXCS TMO3HABATEIbHBIX, MHTEJUICKTYaJbHBIX |
TBOPUYECKHX CIIOCOOHOCTEH B MPOLECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMU HAy4HBIX B3IJISAO0B, WACH M TMOJAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAQHOBJICHHE Yy OOydYarommxcs oOOmed KyJabTypbl, (YHKIHOHATBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABI HAa OCHOBAHMM 3HAHUN U OMbITA, MOJYYCHHBIX IMPHU
U3Y4YEeHUU OUOJIOTHH;

¢opmupoBaHue y oOydaloIUXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESITENbHOCTH 4YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS UYEJIOBEKOM KHBOM
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOJIIOJICHUS STHUECKUX
HOPM MPHU MPOBEICHUU OMOJIOrMYECKUX UCCIIEIOBAHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIEHUS YPOBHS
IKOJIOTUYECKOUN KYIBTYPHI, 171 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B OBCETHEBHOW JKU3HU IS
OLICHKU TOCJIE/ICTBUI CBOEH AESITENIbHOCTH 110 OTHOUIEHUIO K OKpYKaroUIeil cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE W COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00JIeBaHU .

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTeNbHBIM yYE€OHBIM TMPEAMETOM, BXOMASIIMM B
COCTaB MpeaMEeTHOM o0acTi «EcTecTBeHHO-HAYyUHBIE MPEMETHI.



JIns u3yuenust OMoa0ruu Ha 6a30BOM YPOBHE Cpe/IHETO 00111ero 00pa3oBaHuUs
otBoauTCs 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B HezeI10).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buosiorusi Kak HayKka.

buonorus xak Hayka. CBsi3b OHONOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, 3TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouonorum B (opMuUpOBaHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOIIOICHHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabnuuel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHblie U NpakTHYecKue padoThl:

[Ipaktuueckast pabora Ne 1. «Mcnonp3oBaHHE pa3IMYHBIX METOIOB IMPH
U3YYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBble cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpraHU3alMi OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHW3MEHHBIA, MOMYJALMOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOre0IeHOTHIECKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHHU OpraHU3alUU
YKABOU IIPUPOABI.

OO0opynoBanue: Mmoaenb Mmojiekyisl JTHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMeHThl. Bojla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaldbHBIX BeHleCTB B KieTke. llomnepxkanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHre 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnmblie 1 3aMEHHMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (NEepBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OEIIKOB.



®epmeHTHl — Ouonormyeckue karanuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHBIL.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kkcupubo03a),
nucaxapuabl  (caxapos3a, JIaKTo3a) M IoJucaxapuabl  (Kpaxmall, TJIMKOTEH,
1eJuTi0J103a). bruonorndeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurauuepuabl, Qochonunuasl, crepouabl. [ 'HapoduIbHO-
ruapodoOHbIle  cBoiicTBa. buonormdyeckue dyakuun sumunoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB U JIUIMHIOB KaK HCTOUHUKOB YHEPTUH.

HyxknennoBeie kucnorsl: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HykJIenHOBbIX KucioT. Ctpoenue u ¢ynkuun JJHK. Ctpoenue u pynkuuu PHK.
Buner PHK. AT®: crpoenne u QpyHKIIH.

[utonorus — Hayka o kierke. Kiierounas reopus — npuMep B3aUMOAEHCTBUS
ujed u (HakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUCHUS KIIETKHU.

Knerka kak menoctHas >kuBass cuctema. OOmMe NpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernmueckuii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoOTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHme
AYKapUOTUYECKOW KJIeTKU. OCHOBHBIE OTJIWYUSL PACTUTENbHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
¢dbynkiuu. [Inazmarnueckas memOpana, e€ cBoiicTBa u QyHkiuu. [lutomnnasma u eé
opranouspl. OnHoMemOpannbie opradHounbl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHJPWH, IUIACTHUJIBIL.
[Ipoucxoxnenne MUTOXOHIApUM u miactua. Buasl mmactun. HememOpanHbie
OpPraHoOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOIU, PECHUUKH,
KryTUKU. OYHKIIMY OPraHOUA0B KJIETKU. BKitoueHusl.

SAnpo — perynaropHbslii 1eHTp KieTkH. CTpoeHue sanpa: siaepHas o00JI0UKa,
KapuoIUia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Hunarpammel:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIeCKUX 2JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupsl u cxemsl: «llepuoanyeckass TabIUIA XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oemkay,
«Ctpoenue ¢pepmenrtay, «Hykneunossie kuciaotel. [JHK», «CtpoeHne Monekybl



AT®y», «CtpoeHne 2yKapuOTHYECKON KIIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpPOEHHE MPOKAPHUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHU, W3MEPEHM, SKCIEPUMEHTOB, MHUKPONIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie U nNpakTH4YecKue padorTbl:

JlaGoparopHass pabora Ne 1. «l3ydeHne KaTaaIUTHYSCKOM aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3bl WK KaTaiasbl).

JlabopatopHass pabora No 2. «M3ydeHue CTpOCHHUS KIETOK paCTCHHIA,
KUBOTHBIX U OakTepHil MOJ] MUKPOCKOMOM Ha TOTOBBIX MHUKpONpENnaparax U MX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIIUS  (SHEPreTUYecKnii OOMEH) — JBE CTOPOHBI E€IMHOI0 Ipoliecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAaHHU
MeTaboau3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3bl (oTocuHTE3a. Peakmnuu
dbotocunTeza. DPhekTUBHOCTh (HOTOCUHTE3a. 3HaUCHHE (HDOTOCUHTE3A ISl KU3HU
Ha 3emyie. Bnusinue ycnoBuii cpenbl Ha (POTOCMHTE3 U CIIOCOOBI TOBBIIIEHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIHe OaKkTepru. 3HAYCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMII€.

DHeprerruueckuii oOMeH B KJeTke. PaciuersieHue BelIecTB, BBIACICHHE U
AKKyMYJIUPOBAHHE DHEPTUU B KIETKE. OTambl HSHEPreTUYecKoro oOMeEHa.
I'mukonu3. Bpoxenue u ero Buabpl. KuciaopomHoe OKHUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ ekTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknum wmatpuuyHoro cuHre3a. [enermueckas wHbpopmanus u JIHK.
Peanuzaumst reHerudeckoil MH@opMauuu B KJIETKe. ['@HETHMYECKHil KO M €ro
cBoiicTBa. Tpanckpunuusa — Marpuunslii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKucior. Pomb pubocom B
OounocuHTtese Oenka.

Hexknerounsie popMsbl xu3HU — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS U JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTteHuid, KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedumnura genoeka (BUY) — BozOymaurens CIIM/]a.



OOpaTHas  TpaHCKpuUIlMs, peBepraza W  uHTerpasa. lIpodumaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel muTaHusy, «Merabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CTpoeHre U PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuueckuit Kom,
«Bupyce», «bakrepunodarn», «Ctpoenune u xu3HeHHbINH nuki Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIETKI», Mojielb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponecchl, mpotekatonue B uHTepdaze. Perukanus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuuionHeli W TAIUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJBI.
[uTonornueckue OCHOBBI PAa3MHOXKEHUS W  MHIUBUAYAJIbHOIO  pPA3BUTHA
OpPTraHu3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe u moyioBoe. Bujnl 6ecrnosnoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHHWE OJHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOkKeHUE. MIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €r0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHSI OT OECTIOIO0TO.

Meiio3. Cragun meio3a. [Ipouecchl, MpoUCXOJAIIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuid CMbICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoliecc 00pa3oBaHUsA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30ul, SHMIeKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTPOCHUSI SAMIEKIECTOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJeHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THITBI
NOCTAIMOPUOHAJILHOTO Pa3BUTHUS: TMpsAMOe, HempsaMmoe (IMYMHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kneTku Oaktepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus JHK», «Mwutos3y,
«Menosz», «lIpsmoe u HenpsAMoe pa3BUTHUEY, «I aMeTOreHe3 y MIIEKONUTAIOIINX U
4eJloBeKa», «OCHOBHBIE CTaJIUN OHTOT€HE3A).

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKOTTUTAIOLIETO», «SHIEKIeTKa MIEKONUTameroy, «KapruoknHe3 B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIuinKanusa «JleneHue KIEeTKu», MOJEIb
JIHK, monens meTtadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

JlaGopatopnass pabora No 3. «HaOmromeHne MuTO3a B KJIETKAaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopHass pabora Ne 4. «l3yueHune CTpOEHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHs T€HETUKUA. POb IUTONIOTUM
U SMOpPHOJIOTHMH B CTAHOBJIGHUM TEHETHKU. BKIIam pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToApl TEeHETHKU (TUOPUIOIOTUYECKUH,
UUTOT€HETUYECKUIA, MOJIEKYJISIPHO-TeHETHYECKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUA. [ eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . MeHuenem.
MoHorubpuiHOe CKpemuBaHue. 3aKOH €IWHO-00pa3uss THOPUAOB TEPBOTO
nokonenus. IIpaBuno poMuHMpOBaHWA. 3aKOH pPaCUICIUIEHUS IPHU3HAKOB.
I'mnore3a ynctoTel ramer. [1oIHOE U HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAaHMUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMUS.
AHanmsupyroniee cKpemmuBanue. Vcnoap30BaHne aHATM3UPYIOLIETO0 CKPEIIMBAHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemienHoe HacneioBaHue nmnpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJEJOBaHHIO T€HOB. HapyllleHue cuersieHns reHOB B pe3ysbTaTe
KPOCCHHIOBEpA.

XpoMOCOMHasi TEOPUS HACTIEACTBEHHOCTH. [ €eHETHUECKHE KAPTHI.



I'enernka mosa. XpoMOCOMHOE ONpENENeHrne nojia. AyTOCOMBI U TOJIOBBIE
xpoMocoMbl. ['omoramerHbie W TeTeporamMerHnie opraHnu3mbl. HacnenoBanue
MIPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponmp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAS KPUBas.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknuu. CBolicTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnencrBennasi, wim TEHOTHUIUYECKas, W3MEHUMBOCTH. KomOwHaTWBHAs
U3MEHUYMBOCTh. Meiio3 ¥ TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTaloHHasi "3BMeHYMBOCTh. Kitaccudukanuys Mmyraiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuauHbl MyTaruii. MyTareHnbie (pakTopehl.
3aKOH F'OMOJIOTMYECKHX PSJO0B B HAaclIeACTBEHHON n3MeHunBocty H. Y. BaBunoga.

Buesnepnas HacieACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbI T€HETHUKH
YyeJI0BeKa: reHeaJIOTMYECKUM, OJM3HEIOBBIN, IIUTOrCHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONpENIETICHAE reHOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE€ C MOMOUIBIO
[1I1P-ananu3a. HacneacTtBeHHble 3a00jeBaHUS YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOM MPEIPacIoiOKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
Comarnueckue W reHepaTuBHble MyTauud. CTBONOBbIC KiETKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPOGUIAKTUKYI U JICYEHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYIbTUPOBAHHME. 3HAUCHUE MEIUIIMHCKON
TCHETHKY B MPEIOTBPAIEHUH U JICUCHUW TCHETHYECKUX 3a00JICBaHMIA YETOBEKA.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

Tabauel M CXEMBI: «MoOHOruOpUJIHOE  CKpEIIMBAaHUE U  €ro
IATOTCHETUYECKAsE OCHOBA», «3aKOH pACIICIUIEHUS W €ro IUTOreHETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpuimHoe  CKpeniuBaHue»,
«Iutomornyeckue - OCHOBBI  AWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3zaumMopencTeue auIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YENIOBEKa», «l'eHeTuka mnoisia», «3aKOHOMEpPHOCTH HacCJEIOBaHUs,
CUEIUIEHHOT0 ¢ monoMm», «KapuoTuIbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY, «MonudukanronHas W3MEHYMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTallnOHHAsE K3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmMkanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanuey, «Jlurnbpunnoe ckpemmBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «/po3zodpuma» (Hopma, myranuu
(bopMBI KPBUTLEB M OKPACKH Teja), repOapuii «I'opox moceBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaboparopHasi pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
NOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOW».

Jlaboparopnast pabota Ne 7. «AHanu3 MyTanuil y Ipo30(QHiIbl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M IIPOLECC. 3apOXKIEHUE CEIEKIUU U JOMECTUKALMS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIAEHUS U MHOroo0Opas3us
KYJIbTYPHBIX pacTeHUil. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METO/bI CelNeKIUU. MacCoBBI 1 MHAMBUAYAIbHBIA OTOOPHI B
CENIEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeuMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuausauusa U €€ ycnexu. VCKycCTBEHHBIM MyTareHes U
NOJIYYEHHUE TOJUIUIONAOB. JIOCTMKEHHsI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorus Kak oOTpaciib NMPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. JTallbl
co3ganusi pexkomOuHantHod JIHK wu TtpaHcrennsix opranuzmoB. Kiierounas
uHxkeHepud. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUMN.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonorudeckue U dtudeckue  mpodbmemb. MO —  reHermuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. W. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmunbsl U cxembl: Kapta «lleHTphl MNPOUCXOXIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacrenumity, «OtnanéHras ruopuausanusy», «Padorsl akagemuka M. ®@. MiBanoBay,
«Ilonumnongus», «OObEKThl OuUOTEeXHONOTUU», «KieTouHble KyJIbTypbl U
KJIOHHpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIO0B M KOPHEILIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

Oxckypeust «OCHOBHBIE METOABI M JIOCTHUKEHHUS CEJIEKIIMU PACTCHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpATOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. IBosrOMOHHAsE OMOJIOTHSA.

[Ipennoceulku BO3HUKHOBEHUS HBOIIOLMOHHOW TEOPUU. OBOJIIOLUOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusiHue >BONIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerensctBa 3BoMOLMU. [lasieoHTONOrMYECKHE: TOCIIEI0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cXoACTBO U paznuune ¢hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOrMYECKHEe: CXOJICTBa M pa3iuuus 5MOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHBIEC, AHAJIOTUYHbIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIIMYECKHX IyTeH y Bcex
OpPraHHU3MOB.

OomononHass teopust Y. JlapBuna. [IpennochulkM BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHJIBI HBOJIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEAETEHHAS] M3MEHYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIOLUY.

JBrxyiue cuibl ((hakTOpbI) SBONIONWK BHUIIOB B MpUPOJE. MyTallMOHHBIHI
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omanus u Murpanusi.

EcrectBennsiit oTOOp — HampaBiswonmi (aktop 3BoaOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Botouuu. [Ipumepsl
NPUCIIOCOOJIEHUI Y OPraHu3MoB. ApoMop(03bl U UJIMO-aIalITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIeCKoe.

MakposBomonus. DPopMbl  IBONIOLMU:  (PUIIETUYECKAsA, JHUBEpreHTHas,
KOHBEpIeHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoxaeHre OT HeCHeHAIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anvsa. AJanTUBHAS paiHALIMS.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunueun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanescknii, K.
M. bap, O. I'ekkenb, ®. Mromiep, A. H. CeBepuos.

Tabnuuel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OoppOBI  3a
cyiiectBoBanuey, «EctecTBeHHbId 0TOOPY», «MHOroodpasue COpTOB pacTEHUN,
«MHoroobpasue  Topoa  JKUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «aunoananranun», «OOmas aereHepanus,
«/IBmxymue cunbl 3Bomouuny, «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpuCmoOCOOICHHOCTh OpPTraHU3MOBY,
«["eorpaduyeckoe BUA00Opa3oBaHUEY», «IKOIOTHUUECKOE BUI000pA30BAHUE.

OO6opyioBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HA0Op TJIOOB M CeMsH, KoyuieKmus «[Ipumepsl 3anuTHBIX MPUCITIOCOOTIECHUN Y
KUBOTHBIX», Mojelnb «OCHOBHBIE HAIMpaBICHUS SBOJIOIUNY», O0BEMHAS MOJEb
«CTpoeHue TOJIOBHOI'O MO3Ta IO3BOHOYHBIX).

buoreorpadguueckass kapra wupa, KoJuieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmojenb anmmkauus «llepekpéct
XpOMOCOM», BJIaxHble Tmpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud Gopmbl KpbUIBEB U
OKpacKH TEIa).

JlaGopaTopHble U NpaKkTHYecKUe padoThl:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPUION.

JlaGoparopnas pabora Ne 2. «Onucanue nmpucrocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHbIE TPENCTABICHUA O 3apOKACHUM XW3HU. HayuHble THUIoOTe3bl
BO3HUKHOBEHHUSI JKM3HU Ha 3emuie: a0MOreHe3 U NaHCHepMus. XUMHYECKas
ABOMIONMS. AOMOTr€HHBIH CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ouonorudeckoi sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKHU M HUX SBOJIIOLU.
dopMUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xn3Hm Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3olickas dpbl. [laneosoiickas spa u e€ Tmepuoabl: KeMOPHUHCKUH,
OPJIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKNN, KAMEHHOYTOJIbHBIHN, IEPMCKHH.

Me3so30iickas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo3oiickass »pa W €€ mNepuoabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U TeoJOTHMYecKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLMU PACTUTEIIBHOIO M >KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPTaHU3MOB.

CucremMa OpPraHM4EeCKOro MHUpa Kak OTpa)xkeHue 3BOIOUHA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPONOJIOrHs Kak Hayka. PazBurue npeacTaBieHuil o
IIPOUCXOXKIACHUN YeJIoBeKa. MeTtonbpl H3ydeHHs aHTpororeHe3a. (Cxonctsa u
pa3IuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBrmxymue  cwibl  (pakTopbl)  aHTPONOrEHE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJIUN TPY/AA, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH 3BOJIIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensii, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenmoBek
pa3ymHbIiil. Haxonku uMCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHHMS, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IHS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  E€BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (dPKBaTOpuaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHncTpanun:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl 1 cxeMbl: «Bo3nukHOBeHMe COJTHEUHOM CHCTEMBI», «Pa3Buthe
opraHudeckoro wmupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkay,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTeEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS YENIOBEKA W UeJIO0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/IpeBHeumme mogm», «/IpeBnue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeYeCKre pachh».

O6opynoBanue:  Mymsiku  «[Ipoucxoxkaenne — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHbOHIIA), CIECNKH WU
n300pakeHUsT KaMEHHBIX OpYJIUi NEepBOOBITHOIO YeIoBeKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebia), TeoxpoHoiioruueckass Tabnuna, Kouiekius «Dopmbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble ¥ IpaKkTHYecKHe padoThbl:

[IpakTuyeckast padora Ne 1. «M3ydueHue UCKOMaeMbIX OCTATKOB PacTEHUU U
YKUBOTHBIX B KOJUIEKIIMSX.



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeIyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCJIEI0BAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue (daktopel. Kiaccudukamms skomorudeckux (GakTOpoB:
abuoTnueckne, OMOTHYECKHME | AaHTPOINOreHHbIe. JlelicTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue GakTopbl: CBET, TeMIlepaTypa, BlaxHOCTh. dDoTonepuoansm.
[IpucniocoOnenns  opraHM3MOB K JACHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBbI. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HauyeHue OMOTHMYECKMX B3aUMOACHCTBUMH JUIsl CYIECTBOBAaHHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKM nomyisuuu. OCHOBHBIE I1OKa3aTENH
HOMYJSUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanys. J{lnHaMuka 4ucIeHHOCTH HOMYJISIIUU U €€ peryssius.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabnuupbr u cxemsl: kapta «lIpupomusie 30HbI 3emnn», «Cpeasl oOUTaHUS
opranusMoB», «®doronepuonusm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUU UHPY30pUU-TY(Penbkuy, «[IumieBpie memnm».

JlaGopaTopHblie U nNpakTHYecKue padorTbl:

Jlaboparopnas padorta Ne 3. «Mopdonorudaeckue 0COOEHHOCTH PAaCTCHUM U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEYCay.

[Ipaktuueckas padora Ne 2. «[loncuér mioTHOCTH NOMyISUUN Pa3HbIX BUAOB
pacTEeHUN».

Tema 4. Coo01miecTBa M 3K0JI0rHYeCKHe CUCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OuoOIeHO3a: BHUIOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muiieBas). Buabl-momuHantel. CBsA3M B
onoleHo3eE.

Dkonoruueckue cucrembl (dKocuctemsbl). [lonsitTue 00 »skocucreme W
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTHI HKOCHCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peIyLUeHThl. KpyroBopoT BelIeCTB U NOTOK 3HEPIHH B HKOCUCTEME.
Tpoduueckue (muIEBbIE) YPOBHU HKOCUCTEMBI. [IuileBble LENMW U CETH.
OcHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3purre. CyKIeccusl.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOr0o pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripi, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHocTu Ouochepsl Kak
rJI00AJIbHOM 3KOCHCTeMbl. J[MHamMuueckoe paBHOBeCcME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopots! BemiecTB U OMOre0OXMMUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepoaa,
azora). 3oHaNbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHBIC 2KOTOrHYECKUEe IPOOIESMEI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa YCTOMUYMBOCTH Omocdepbl. OCHOBa palOHATBHOTO
yIOpaBJICHUS] TPUPOJHBIMU pecypcaMd M HX HUCHOJIb3oBaHUE. JloCTHXeHus
OMOJIOTMH U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «llumieBbie nenu», «bHOLEHO3: COCTaB U CTPYKTYpay,
«[Ipuponubie coobmiectBay, «llenn nuranus», «IKoJIOrMYECKas MHUPAMUTIAN,
«buocdepa n yenoBek», «IKocUCTEMA IHPOKOIUCTBEHHOrO JIeca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buonmeHo3 Bomoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JCHCTBUS HAa TpUpoay», «BaxHelrme HCTOUYHUKU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BaxkHe#IIass cocTaBistomIAs
ounocheppr», «Paktopsl Aerpaganuu mousy, «IlapHukoBeiid 3¢ dekT», «DaKTopshl
paIMoOaKTUBHOTO 3arpsisHeHust Ouochepsi», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «Kpyropopor azora B Ipupoze».

O6opynoBanue: Mopenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBa», Koekuun «buouenosy, «Bpeaurenu BakHeHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu HM  KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TIPUHAIJICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIMIaM OJIHOTO BHUJA,



Kpacnasa xnura Poccuiickoii ®enepauuu, H300paXeHUs OXPAHAEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHMA [IPOIPAMMLI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacao ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI  OOYYAIONIMMHUCS TMPOTpaMM  CpeaHero obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS Npeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIFOIINE: OCO3HAHNWE OOYYAIOIIMMHUCST POCCUHCKOMN
IPKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, HaJIM4he MOTHBAllMM K  OOy4YeHHIO  OHOJIOTHUH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPHYECKUX TPATUIIUN DPa3BUTHS OHOIOTHYECKOTO
3HaHMSI, TOTOBHOCTh U CIHOCOOHOCTH OOYyYarou[uxcsi pyKOBOACTBOBAThCS B CBOEH
JIESITENbHOCTU I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3oBaHWs, HAIWYUE OSKOJOTHYECKOTO TPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IICJIM U CTPOUTD KU3HCHHBIE TUTAHEI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS Mpeamera «buonorus» gocTurarorcs B
€IMHCTBE Y4YEOHOW M BOCIUTATENBHOW JCSATEIILHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYIBTYPHBIMU, HCTOPHYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE IMpaBHUIAMH W HOpPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS WU
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TMO3WIMM JUYHOCTH, MATPUOTHU3MA,
YBOXCHUSI K 3aKOHY W MPABOMOPAJKY, YEIIOBEKY TPyAa M CTaplIeMy MMOKOJICHHUIO,
B3aMMHOT'O YBa)KEHUsS, OCPEKHOTO OTHOMICHHWS K KYJIbTYPHOMY HACICAHIO H
TpaJMIIMsIM MHOTOHAIMOHATIBHOTO Hapona Poccuiickoit denepanuu, npupoae u
OKpYXaroUIen cpee.

JIM9HOCTHBIE pE3yJbTAaThl OCBOCHHMS ydeOHOro mpemMera «buomorus»
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOMIMXCS PYKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHHE >KH3HEHHOTO
OTbITA U OTBITA JCSATEIBHOCTU B IMPOIIECCE peaM3allid OCHOBHBIX HaIlpaBiICHUMN
BOCIIUTATENILHON JIESATENHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOMIErocsl KaK aKTUBHOTO H

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIICCTRA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIECHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COITMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaXKUTEIbHOIO
OTHOIIEHHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTENBbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU VJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pe
Ponunoit, ropmoctu 3a cBOW KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOT O Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MIPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIbI,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE W
pa3BuTHE OWONOTMH, TOHWMAHUS 3HAYCHHUS OWOJOTMU B TO3HAHWUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIIEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyah0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMaHUE 3MOLMOHATBHOTO BO3JEHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTAHMA, (POPMHPOBAHUS KYJILTYPHI 310POBbS U
IMOIMOHAJILHOIO 0J1ar0MOTyYHsi:

NMOHUMAaHWE W pealu3alus 3J0pOBOrO0 M 0e30MmacHoro obpa3a KU3HU
(3mopoBOoe  mMHUTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TpaBWiI W HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HHIUMBUIYAIBHOTO M  KOJJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JTIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITHS BPEAHBIX NPUBBIYEK (YHNOTPEOICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIAOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITOJIHSTH TaKyIO JESTEbHOCTD;

UHTEpEC K Pa3InYHbIM cdepaM mpodhecCHOHATBHON AeSTeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp OyAymied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTSI)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OSKOJIOTHYECKOM KyJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCJHEACTBUM ISt
OKpYXarollen Cpebl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM W MyTed HX
peLIeHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NpPU H3YYEHUH OUOJIOTHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
OpUPOJONOIb30BaHNEM  (COONIOZEeHHMEe  MpaBWil  MOBEAEHUS B MPHUPOJIE,
HAIpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
AKOCHUCTEM, OHoChephl);



AKTUBHOE HENPUATHE JEWUCTBUM, NPUHOCIIIMX BpEX  OKPYKarOIIEH
OPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJArONPUSTHBIE 3KOJIOIMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HaJIN4HUe Pa3BUTOIO YKOJIOTMUYECKOIO MBIIUICHUS, JKOJIOTHYECKOU KYJIbTYPBI,
OIBITA JEATEIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI UMH B IIO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOUN
IIPAKTUKE, TOTOBHOCTU K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTH HKOJIOTMUECKON
HAIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOLECTBEHHOW NPAaKTHKH, OCHOBAHHOI'O Ha JUaJIOre
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIBbCKOM KYJIBTYpPhl KakK CpEICTBA
B3aUMOJEHCTBHS MEXIY JIIOJAbMU U MTO3HAHUS MUPA;

NOHMMaHue creuupuky OMOJIOTMM KakK HayKH, OCO3HAaHMS €€ pOoiu B
(opMUpPOBaHUHU PAIMOHAIBHOI'O HAYYHOI'O MBIIIJICHHUS, CO3/IaHUU LIETOCTHOTO
NpEICTaBlICHUs 00 OKpY)KAlOUIEM MHpPE KaK O €IUHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHOW LMBHJIM3ALNHU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHSA MEAMIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPECypcHble  NPOOJEMbl  pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAa U3 INIOOATBHBIX KOJOTMYECKUX MPOoOJieM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPAalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOIMUECKUX 3HAHUM B LEIIX
NOBBIIIEHU OOIIEN KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM I'PaMOTHOCTH OOydarouuxcs, (popmupyemon
IpY U3Y4EHUU OMOJIOTHH;

IIOHUMAHME CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HaHUS [UIs aHalu3a |
OOBSICHEHHUS SIBJICHUN OKPYKAIOLIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JejaTb OOOCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HayudHbIX (AKTOB U
MUMEIOIINXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUsI JOCTOBEPHBIX BBIBOZOB;

CIIOCOOHOCTh CaMOCTOATENIbHO MCMOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE LIEHHOCTH HAY4YHOH JAEATEIBHOCTH, I'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIENOBATENIBCKYIO AESITENbHOCTD MHANBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTAMH.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMSI y4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble 71  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONIuXCs
MEXIUCHUILUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIEC MOHSTHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHenuPuKy METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTrUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (haKT, MPUHIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/OBaHNEe,  HAONIOJICHUE,  HW3MEPEHUe,  DJKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHble Yy4yeOHble JeWcTBHsS (TO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMM OOYyYaIOIIHUXCS, CIIOCOOHOCTH
o0yJaronuxcs HCIIONIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pPEHYECKHE 3HAHHMS W  YHUBEpCAJIbHbIE y4dyeOHbIE JEHCTBUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEero
0o0pa30BaHus TOJKHBI OTPaXXaTh:

OBJaeHnue YHUBEPCATbHBIMH yueOHBIMH NMO3HABATEJIbHBLIMH
JEeCTBUSIMM

1) 6a30BbIe JJOrHUecKue AeiCcTBHSA:

CaMOCTOSITeTbHO  (OpMynIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPM OCBOCHMHU 3HAHUW MPUEMBI JIOTHYECKOI'0 MBIILICHUS
(aHanmu3a, CHHTE3a, CpaBHEHUs, KJIacCU(PUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OmnpeAeiaTh IEeNH JAEITEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

UCITIOJIb30BaTh OMOJIOTMYECKUE MOHITHUS U1l OOBICHEHUS (PAKTOB U SIBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKJIFOUCHHUSI;

MIPUMEHSTh CXEMHO-MOJICIbHBIC cpeacTBa JUISE MIPEJCTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Yy4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TakK€  MPOTHUBOPEYMH  PaA3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaTrbhiBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B IEATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB
IeJISIM, OLICHWBATh PUCKU TOCIIEICTBUIN JIEATEeIHbHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX  pEajbHOrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE eliCTBUS:

BJIAICTh HABbIKAMH Y4€OHO-HUCCIEA0BATENbCKON U TPOCKTHON JIEATENbHOCTH,
HaBBIKAMH  pa3pemieHus mpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHH IO
pa3IMYHBIX METOJOB MMO3HAHUS;

UCIIONIb30BaTh Pa3IMYHbIE BUABI JEATEIHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHMSI, €r0 HWHTEPIpETalH, MNPEeoOpa3oBaHUI0O M TPUMEHEHHIO B Yy4eOHBIX
CUTYaIUsIX, B TOM YHUCIIC IPU CO3TAaHUN YU€OHBIX M COITMATBHBIX IPOEKTOB,;

(dbopMHUpOBATh HAYYHBIN THI MBIIUICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpPMYIUPOBATH COOCTBEHHBIE 3aJadyll B 00Opa30BaTEIHLHOM
JEATENBHOCTH W KU3HCHHBIX CUTYAITUAX;

BBISIBJISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3W M aKTyalu3WpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHl MJis JOKa3aTelbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TaPAMETPhl U KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEUICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh IEJICHANIPABICHHBIN TOUCK TMEpPEeHOca CPEACTB M CHOCO00B
NENCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHUYECKYIO0 O00JacTh
KHU3HEICATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJEH, MpeiaraTb OPUTMHAIbHBIE MOJIXOJbI U PEHICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nundopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaIUu (TEKCTe y4eOHOTro
nocoOusi, HAay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsIX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBATh



UH(GOPMALIMIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

(GbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
otOope Ouonoruyeckor MHGOpMAIMN, HEOOXOAUMOM ISl BBHITIOJIHEHHS Y4eOHBIX
3ajay;

OpUOOpeTaTh OMNBIT MCMOIb30BAHUS HHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornyeckor uHpopmaluu (cxeMbl, Tpaduku, AUarpaMmsbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJIOrMYeckod HMHQPOpMalMe: MNPUMEHATh XUMHYECKUE, (U3HUECKHE U
MaTEeMaTUYECKHUE 3HAKM W CUMBOJIBL, (OpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHUE  CPENCTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pACIO3HABAaHUS M 3al0UThl  WH(OpMAINH,
UH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyageHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSAMM:

1) o0menne:

OCYUIECTBJISITh KOMMYHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOre WIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMol TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJAECHUS OTHOCHUTEIBHO BBINOJHEHUS IpeayiaraeMoun
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JManora Wi JUCKYCCUN);

pacrno3HaBaTh HeBEpOaJbHbIE CpPEACTBA OOILIEHMs, MOHUMAaThb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(QIUKTHI U BECTU TIEPETOBOPHI;

BJAJETh PAa3JIMYHBIMU CIIOCOOaMM OOLIEHUS M B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs JIPYruX JItOJIeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

NOHMMAaTh U HCIIOJIB30BaTh MPEUMYIECTBA KOMaHIHON W HWHJHMBHYaJIbHOU
paboThI MpU PEIICHUH OUOJIOrMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NpUMEHEHUS TPYNIOBBIX (POPM B3aUMOEHCTBUS MIPU PELICHNH Y4eOHOH 3a/1auu;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh L€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacnpenensTh poiu ¢ Y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXIOr0 yYaCTHHKAa KOMaH/bl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTh HOBBIE IPOEKTHI, OILICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIMYHBIX
CUTYAaIUAX, IPOSIBIISATH TBOPUYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATUBHBIM.

OgjajieHNe YHHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUS MpPOOJIEM U HUX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIIOBBIC
YCTAHOBKHU B CBOMX JIEMCTBUSIX M MOCTYIKAaX MO OTHOUIEHUIO K YKHUBOU MpUpPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITETIHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIISTH
po0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33a/1aul B 00pa3oBaTEIbHOM
NEATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  pPELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEANOUTEHU;

JieJ1IaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparh OTBETCTBEHHOCTb
3a pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBILIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIaJCTh  HABBIKAMM  TIO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PpPE3yJbTaTOB U
OCHOBAHMM, UCIOJIb30BaTh MPUEMBI PEQIIEKCUU NJii OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEUICHUS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS MO HX
CHU)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLINOKHU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HPEIAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynabTaThl ocBoeHus mporpamMmbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKIIIOUAIOT cnelupuyeckue s yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 10 OCBOEHUIO, UHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHWM, BHUJIbI JACSTEIBHOCTH O MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHWM B Pa3IMYHBIX Y4E€OHBIX CUTYaAlUsX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYalMsIX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme mnpeamerHbie
pe3yJIbTaThl MIPECTABIECHBI 10 TOAaM 00yUYEHHUSL.

[IpenmMeTHble pe3yabTaThl OCBOEHUS! ydeOHoro mnpeamera «buomorus» ¢ 10
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHMM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOU KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJIOTWMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKphIBaTh COJIEp)KaHHUE OHOJIOTMYECKUX TEPMUHOB M TOHSITHMA:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (oOMEH BeIIeCTB M IpeBpallleHue
SHEPrumn), rOMEOCcTa3 (caMoperyssiuus), ypOBHEBass OpraHHU3alUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BeIeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUU (KJIETOYHas, XPOMOCOMHa,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJApHOM Ouonmorun), 3akoHsl (I
Mennens, T. Moprana, H. WI. BaBunoBa) u ydeHnus (0 IieHTpax MHOTrooOpasus u
IIPOUCXOXKIAEHUS KyJIbTYpHBIX pacteHnid H. M. BaBuiioBa), onpenensts IpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrMU: HAOIIOEHUE U
OIMCAHMUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUM, OpPraHu3anus U INPOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJY HCCIEAYyEMbIMH BEJMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3ynbTaTOB, MCIOIB30BAHHBIX HAYUYHBIX TOHSATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHBIEC NMPU3HAKK BHPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OAHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB W MPEBpAIICHUs] dHEPTUU B KIETKe, (poTocHHTE3a,
IUIACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAIbHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHER);

YMEHHE TPUMEHSTh MOMyUYEHHBIC 3HAHHS A1 OOBSICHEHUS OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LENpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 3/0pPOBbS M 3J0POBBS
OKPY>KaIOIIUX JIOICH, COOMI0IEHUS] HOPM IPaMOTHOT'O TIOBEJCHHS B OKPY>KaIOIIEi
OPUPOJHOM Cpelle, NOHUMAaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS JTOCTHXKEHHI
COBPEMEHHOU ouonorun U OMOTEXHOJIOTUI TUISL pPalMOHAIBHOIO
IPUPO/IOTIOIb30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TEHEeTHMYECKHE 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HACIEIOBAaHUE, COCTAaBIATH CXEMBbI
MOHOTHOPUTHOTO CKPELIMBAHUS Ui NpPEICKa3aHUsl HACIEAOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINIONHATH JTA0OPATOPHBIE W TPAKTUYECKHE PabdOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPHUTUYECKH OICHWBATh W HWHTEPIPETHPOBATH HH(GOPMAIIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE€ MHMCbMEHHBIE M YCTHBIE COOOLICHMS,
000011ast OMOTOTMYECKYI0 HH(POPMAIMIO M3 HECKOIHKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorusi» 6 11
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIIOTUU B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JI0BEKa ISl pEHIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PAaCKpBIBaTh COJIEpKaHWE OWONOTWYECKUX TEPMHUHOB W TIOHATHH:
BUJ, TIOMYJISIMSA, TeHOPOHI, IBOJIOLHNS, ABMKYIIUE CUJIbI (PaKTOpPbI) IBONIOINH,
MIPHUCTIOCOOJICHHOCTh OPTaHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOPHI,



AKOCHCTEMA, MPOJAYLEHTH, KOHCYMEHTBI, PEAYLEHThl, LEeNH  MNUTaHUsi,
AKOJIOTMYECKas Mupamuaa, OruoreoreHos, ouocdepa;

YyMEHUE u3JIaraThb OHOJIOTHYECKHE TEOpUU (PBOJIOIMOHHAA Teopus Y.
JlapBrUHA, CHUHTETHYECKash TEOpHsl HBOJIOLUMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bbapa, depenoBanusi TJIaBHBIX HalpaBieHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. WM. Bepnanckoro),
OTPEAENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJI€Th METOAaMU HAyYHOT'O MO3HAHUS B OMOJOTUH: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBJICHUM, OpraHu3alusi U IPOBEIACHUE
OMOJIOTMYECKOTO0  JKCIIEPUMEHTA,  BBIABWKCHHE  TUIIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX
pe3yJbTAaTOB, WCIOJIb30BAHHBIX HAaYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JICHUCTBUSI DSKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B JKOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHSATH IMOJYyYCHHbIC 3HAHUS JJIs1 OOBSICHEHHS OUOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA NMPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eTplo olecreueHruss O0e30MacHOCTH CBOETO 3J0POBbS U 3J0POBbS
OKPY’KAIOUIUX JIF0JIeH, COOJII0ICHUSI HOPM T'PAMOTHOI'O TIOBEAEHHUS B OKpYKarouen
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATILHOTO IPUPO/IOTI0Ib30BAHUS;

yMEHHUE peliaTh dJIEMEHTApPHBIC OMOIOTHYECKUE 3aa4H, COCTABISATH CXEMBI
nepeHoca BeleCTB U DHEPTUU B AKOCUCTEMAX (I[EeMU MUTAHUSA);

YMEHHUE BBINOJHATH JIA0OpATOPHBIE U TPAKTUYECKHE paldOoThl, COOMIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U Ta00OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATh HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMS, BKIIOYAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpPMAILIMU, HAYYHO-TIOMYJISPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOAIBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO03/laBaTh COOCTBEHHBIC IIMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ass OMOJIOrMYeCKy0 UH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsbie | IlpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
bu6anoreka LIOK
2 .
! broorit kak Hayka 0 05 https://m.edso00.ru/7f41292
but6mmoreka [JOK
1
2 JKuBble cucTeMbl U UX OpraHU3aLUs 0 0 hitps://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
i 1
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 0 hitps://m.edsoo.ru/7f41¢292
bubmmoreka [JOK
4 KU3HENeATEILHOCTL KIICTKH 6 0 0 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 0 1 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 0 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6anoreka LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6anoreka LIOK
P 1
8 C3CPBHOC Bpe 0 0 https://m.edso0.ru/7f41292
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 34 0 4




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM nu(ppoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
MPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOIOIHOHHAS OHOTIOTH ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnnoreka [IOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 (0] 5 0 1
PTAfHSMbL i ORpYRAToIas cpeaa https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0 9 0 0
00011ecTBa U SKOJIOTHICCKHE CUCTEMBI hitps:/m.edsoo.ru/741ccT4
bubmuorexa [IOK
P 2
> C3CPBHOC BpEMA 0 0 https:/m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
Konun4yecTBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBkIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1b1 TO3HAHUS )KUBOW IPUPOIBI.
[Ipaktrueckas padora Ne 1
2 «Vcnonp30BaHNe pa3IMYHbIX 1 0 0.5 brbmorexa TOK
P ' https://m.edso0.ru/863e6122
METOOB MPU U3yYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLECCHI 1 0 0 bubnmoreka [JOK
U UX U3y4EeHHE https://m.edsoo.1u/863e6564
4 XuMHYECKUW cocTaB KJIeTKU. Boja u 1 0 0 bubnuorexa [IOK
MHUHEPAJIbHEIE COJIU https://m.edsoo.ru/863e674e
bu6numorexa [IOK
5 b .C 0 1 0 0
CAIH, OCTAB 1 CTPOCHHE BETIO hitps://m.edsoo.n/863e6b72
depMeHTHI — OHOJIOTUYECKHE
karanu3aropsl. JlabopartopHas
6 pabota Ne 1 «3y4yenue | 0 05 bubnnorexa [IOK
KaTaJUTUYECKON aKTUBHOCTU ' https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha IpUMEpe aMHJIa3bl
WJTU KaTajasbl)»
bu6 OK
7 Vraesonasl. JIunuael 1 0 0 ubsmorexa 11

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




bubmuorexa [IOK

8 Hyxneunosbie kucnorsl. ATO 0 hitps://m.edsoo.ru/863¢6d5c
9 Hcropust u MeTObI N3y4ECHUS 0 bubnmorexa LIOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 KiteTka kak 1eocTHas )KuBas 0
cHucTema
CrpoeHue 3yKapuOTHIECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK bub6mmorexa LIOK
11 pacTeHHid, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil O MEKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpenapaTax u ux
OTTMCAHUE»
bubnuorexa LIOK
12 OOMeH BelIeCTB WK MeTa00IN3M 0 hitps:/m.edsoo.ru/863¢766¢
bu6nmmorexa [IOK
13 ®otocniTes. XemocHHTes 0 https://m.eds00.ru/863e7¢98
. bubnmorexa [JOK
14 JuepreTieckmii o0men 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LMK KIETKU. [lenenue
KiIeTku. Muto3. JlaboparopHas Bu6morexa [IOK
15 pabota Ne 3 «HaGmronenue MuTo3a B 0.5 hitps:/m.edsoo.ru/863¢7dcd
KJIETKaxX KOHYMKa KOpEIlKa JIyKa Ha
TOTOBBIX MUKpPOIpEmapaTax»
16 buocunTes 6enka. Peakmst 0 bubmuorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e
bubmuorexa [IOK
17 Tpanciinus — OuocHTes Geika 0 https://m.edsoo.ru/863e796¢e
18 Hexnetounsie hopmbl KU3HH — 0 bubnnoreka [IOK




BUPYCHI

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

but6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meidos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
)1 JlaGopaTtopHnast pabota Ne 4 0.5 bubnnorexa [JOK
«3yueHne CTpOECHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” NunuBuyansHOE pa3BUTHE 0 bubnnorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enetnka — Hayka o 0 bubnnorexa [IOK
HACJIEACTBEHHOCTH Y U3BMEHYNBOCTH https://m.edsoo0.ru/863e8612
3aKOHOMEPHOCTU HACTEAOBaHUS
24 IIpU3HAKOB. MoHOTrMOpUHOE 0 brbmorexa LIOK
https://m.edsoo.ru/863e8878
CKpEILMBAaHKE
UTHOPHUIHOE CKpelBaHue. 3aKoH
25 fesaBHI():ni[/Ioro HaiJ'II:)IOBaHI/IS{ 0 bubmmorexa [OK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe Hacie0BaHUE
npu3HakoB. JJaboparopHas pabota
26 Ne 5 «M3ydyeHue pe3yabTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPUAHOTO U TUTHOPUAHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBAHUS Y IPO30(HITBI HA
FOTOBBIX MUKPOIIPENapaTax»
27 T'enetuka nona. HacnenoBanue 0 bu6nuorexa LIOK




MPU3HAKOB, CHUCINICHHBIX C IT1OJIOM

https://m.edso00.1ru/863e8c60

M3menunBoctes. HenacnencrBennas
M3MEHYUBOCTH. JIabopaTtopHas

)3 pabora Ne 6. Uzyuenue 1 0.5 bu6muoteka [IOK
MOAU(PHUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOECHUE BAPUALIMOHHOTO psiAa U
BAPHUALIMOHHON KPUBOMI»

HacnencrBeHnHasi U3MEHYHUBOCTb.

29 JlaGopatopnas pabota Ne 7. | 05 bu6nuorexa [IOK
«AHaM3 MyTauil y 1po3o¢puiisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKPOIIPENapaTax»»

bu6mmoreka [IOK

30 Pereritka wenosexa ! 0 https://m.edsoo.nu/863e8d78
PesepBHelitl ypok. O600111€HNE 10

31 TeMme «HaciaencTBeHHOCTD U 1 0
W3MEHYUBOCTH OPraHU3MOBY

bu6mmoreka [IOK

32 (Cenexipt Kak Hayka i Ipouece ! 0 https://m.eds00.ru/863¢9214

3 MeTtoabl ¥ JOCTUKEHHUS CENEKLIMU | 0 bubnuorexa [IOK
pacTeHUl U )KUBOTHBIX https://m.edsoo.ru/863e9214

a4 buorexHosorus kak oTpacib | 0 bubnnoreka [JOK
IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KonunyectBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoxa Beero Kontpoabueie | IpaxTuveckue H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypehI
N but6mmoreka [JOK
1 OBOJIIOIMS U METOJIBI €€ U3yUEHHUS 1 0 0 hitps://m.edsoo.ru/863ca20¢
) Hcropus pa3BuTus NpeacTaBIeHUN | 0 0 bubnuoreka LIOK
00 »BOIIOLINN https://m.edso0o.ru/863e9570
bubnunorexa LIOK
3 Muipoosomions ! 0 0 https://m.edsoo.ru/863e9cle
[Nomynsiust kak neMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIIOLUH.
4 JlaGopaTopHnas padora Ne 1 1 0 0.5 brbmorexa LIOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkymue cuiibl (3JIeMEHTapHBIC 1 0 0 bubnnoreka [IOK
(axTOpHI) FIBOIIOIUH https://m.edsoo.ru/863e9da4
. bubnuorexa [IOK
6 EcrecTBennblit 0TOOp B €10 GOpMBI 1 0 0 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
PUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pa3oBanue. JlabopaTopHas 1 0 0.5 bu6muoteka LIOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 0 0 bu6nuorexa [IOK

MaKpO3BOJIFOUN

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




9 HeoOpaTtumocTs 3BOMIOLIINN 0

10 HUcTopus xu3HM Ha 3emiie U METOIbI 0
e€ U3y4eHust

1 I'mnore3sl MPOUCXOKIACHUS KUZHU 0 bu6bnuorexa [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab

12 PazButue xxu3HM Ha 3eMiie 1o 3paM 1 0 bubmuorexa [IOK
repruoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOINH
PacTUTEIBHOTO U )KMBOTHOT'O MHpA.

13 [TpakTrueckas padora Ne 1 0.5 bubnmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTEeHUH U KUBOTHBIX B
KOJUICKLIUSAX )

14 CoBpemeHHas cuctema 0 bubnnorexa [IOK
OpPraHUYEeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIMS YeJIOBEKa (AHTPOIIOTEHE3) 0 hitps:/m.cdsoo.ru/863cac2c

16 JBuoxyiue cuibl (hakTophl) 0 bubnnorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH BOJIOIUHA 0
YyeJioBeKa

18 YeoBeueckue pachl U IPUPOJHBIE 0 bubnnorexa [IOK
aJjanTaluy YeJIOBEKa https://m.edsoo.ru/863eaca2
PesepBubriii ypok. O60011eHTE TIO

19 TeMe «BO3HUKHOBEHUE U PA3BUTHE 0
JKU3HU HA 3eMJie»

20 DKOJIOTHS KaK HayKa

21 Cpenbl 0OuTaHUS U SKOJOTHYECKHE 0 bubnnorexa [IOK




dakTopbl

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

Abunorudeckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubamorera TIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6nuorexa LIOK
23 brotieciie gaitopol 0 https://m eds00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomynauuu. [IpakTuueckas pabora
24 Ne 2 «Iloacuért nmnoTHOCTH 0.5
HOIYJIALMNA Pa3HBIX BUI0B
pacTeHumn»
)5 Coo01iecTBa OPraHu3MOB — 0 bubnmnorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bu6muoteka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbIE TTOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE MUPAMUJIBIL. 0 bubamorexa [OK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 IIpupoaHbIE S5KOCUCTEMBI 0
29 AHTPONOTE€HHBIE YKOCUCTEMBI 0
30 buocdepa — rnodanpHas 0 bub6mmorexa [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 0 bubnmoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd 16




32 YenoeuecTBo B 6nocepe 3emian 1 0
13 CocymiecTBoBaHUE TTPUPOIBI U | 0 bubnmnorexa [JOK
4eJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHIE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUIECKUE 1 0
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 14 )5

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 11658132350595754882249227326788119953424450979
Bnageney LLneHbrkoB ApTem Bnagumuposud

OeicTevTened C05.12.2024 no 05.12.2025
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