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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeueHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTUA OOyHArOUIMXCS CpeICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOIMKM 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YalOIIMXCSA MO OCBOCHUIO COJEPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsily ¢ U3yd4eHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJIEHHME BHUMAHMS K MPUKIIATHON HANPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], HIEHHOCTHOTO OTHOIIEHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
AKU3HU U TpaKTHUecKoM aestenbHOCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomgorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaxX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTENBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOTI0IEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTHYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

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

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISILIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEPHBII.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAaB KIIETKU. XHUMHUYECKUE OJJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMK BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.



benku. CoctaB u ctpoeHre O€NKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
He3zameHumble ¥ 3aMEHMMbIE aMUHOKHCIIOTBI. AMUHOKHUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS M
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeikoB. buonoruueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Owonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crnemuduunoctb. KodepmeHTsl. Butamussbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rusipoobHble  cBoiicTBa. buonornueckue Qynkumn gunuaoB. CpaBHeHUe
YIJ€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue n pynkiuu JIHK. Ctpoenne u ¢pynxuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmmMe mNpU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxkneHne MUTOXOHApUM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. llnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuognmveckas TabiauIa XHMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucinotbl. JJHK», «CtpoeHue MoseKybl
AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGoparopuas pabGora Ne 1. «lM3yueHwe KaTaJUTHUUYECKON AaKTHUBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK pAaCTCHUH,
YKUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. AcCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTabor3ma.

Tunel oOMeHa BemecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponb dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenune u ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes



oenka. Otambl TpaHchsuuu. KommpoBanue amuHOKHCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M SKM3HEHHOI'O IHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3HIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHne KIETK», Mozenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JumiouaHeIi W TalvIOWJHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBHUAYaJbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1moyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TosoBO€ pa3MHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusIX Meno3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie >kene3bl: CeMEHHHKH U SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.



Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU chepMaro30ounoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pazButhe. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HEmpsaAMoe (IUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSL.

JleMoHCTpauM:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUiI», «BereraruBHOe pa3MHOXKEHUE
pactenuit», «Jlenenne knetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenne xpoMocoMb», «Knerounsi mukim», «Pemmukanus JHK», «Mwutos»,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOII, MHUKPOTPENapaThl «CriepMaTo30u,ibl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknuues B KJIETKax
KOpEIlIKa JIyKa», MarHUTHas MOJENb-alIUIMKaus «/lenenue KIeTku», MOJAeIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie U nNpakTU4YecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTuky. Poibs nurosoruu
¥ 3MOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa pOCCHMCKUMX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHATUS. ['eHeTnUecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MoHorubpuHoe CKpeumBaHue. 3akoH eauHooOpa3zus THOPUAOB TMEPBOrO
nokoneHud. llpaBuno JOMUHMpOBaHMS. 3aKOH paACLICIIEHHUS MPU3HAKOB.
['unore3a ynctoTsl rameT. [loaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBaHUSA
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.



AHanu3upyonee ckpeluBanye. Mcnoap30Bane aHAIM3UPYIOIIETr0 CKPENIMBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.

CuemnieHHoe HacinenoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClEenaeHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH. | eHeTuYecKne KapThl.

['eHerrka mosa. XpoMOCOMHOE ONpeAeieHUE noya. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHeACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOWHAaTHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. . BaBunosa.

BHesiiepHas HacneACTBEHHOCTh U1 H3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE OIIpEJIEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaTthBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Held. MenuKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHUE MEAMIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME U  €r0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelIMBaHHEY,
«lluTonornyeckue  OCHOBBI  JWUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHU,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,



CLUEIUIEHHOIO0 ¢ IoNoM», «KapuhoTuIbl 4YelloBeKa U KUBOTHBIX», «Bumbl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTnka rpymm KpoBu», «MyTaliOHHAs U3MEHYHUBOCTDY.

O6opynoBanue: MojeNu-amInKauun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey», «llepekpécr
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(GbopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30(uiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabdota Ne 2. «CocraBieHHUE U aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpoLecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUU. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBblii M MHIAUBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
ckpenuBanue — WHOpuAMHT. Ywucras nuHug. CKpelmuBaHUE YUCTHIX JUHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TMOJIMIUIONJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHONOrUs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHXKEHEpHs. OTambl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KJiloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W dTudeckue  mpodsmembl. MO -  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuubr u cxembl: kKapta «lIeHTpbI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMaHuX KUBOTHBIX», «CopTa KyIbTYpPHBIX



pactenui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHH», «KileTounble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJI0B M KOPHEIIJIOAO0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

Okckypceust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMU PACTEHUU Hu
JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[IpennochuUlkn BO3HUKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. ODBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJIONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuusig SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomononHas Teopuss Y. JlapBuna. IIpeAnochblIKM BO3HUKHOBEHUS
JapBUHM3MA. JIBIOKYIIME CHJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeSEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bosroruu (CTD) u e€ 0CHOBHBIE TOJIOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpuponae. MyTalMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M30J41ust 1 MUTpalus.

EctecTBenHbIii 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIEeCKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pPaCTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HMapsuna», «boprba 3a cymectBoBanuey, «IIpucnocoOIeHHOCT OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHMS SBOJIIOLMNU», OOBEMHAs MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacekomoro», «PasBurne
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue NprCIOCOOJSHHOCTH OpPTraHM3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o300CKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBIIEHHE, paclBET U BBIMUPAHHE TPYNIT KUBBIX OPTaHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl H3ydeHHs aHTponoreHesa. (CxoactBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU W BETBH JBOJIOLHH YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OCHOBHblE  OoONbIIME  pachl:  €BPONECOUAHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAsS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3uukHoBeHne ComaHEUHON cucTeMbl», «Pa3Butne
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHass CUCTEMa OPraHWYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JION», «HenoBeYecKrue pacoD».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHMYECKass Talnuia, KouieKius «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUN My3€el).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH NOMYJISIIUU U €€ peryssius.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBOo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

DKoJloruueckrue cuctembl (dkocucteMbl). IloHarue 00 3KocucTeMe U
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcCHOBHBIE TIOKAa3aTeNM SKOCHUCTEMBbI: Omomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI IITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmn nuTanusy, «IKoIOTHUECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHe#IIass cocTaBistomas
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B mpupoze».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHAE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACJICHUI0, HaJlWyMe MOTHUBAIlMM K OOydYeHHI0  OuOJOoruu,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTMUYECKOTO IMPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS mpeameTra «buojaorus» AOCTUTalOTCs B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOW JEATCIIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MAaTPUOTU3MA,
YBOKEHUS K 3aKOHY U TMPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKECHHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUuI0 U



TPaJULMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn denepanuu, npupoae u
OKpYKaroUIEU cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMNbITA AEATEIBHOCTH B MPOLIECCE PEAU3ALNNA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOH JESITEIbHOCTH TPHU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONPENENSTh COOCTBEHHYIO MO3UIUI0 IO OTHOUIEHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LICHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI,
JTOCTHX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWU, TOHMMAaHHWS 3HAYEHUS OWOJIOTMH B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIMUTEIISIM, CO3JJAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KHU3HM B COOTBETCTBHH C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocnmuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCIACACTBUN W HEMPHSITHS BPEIHBIX NMPHUBBIUEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTHYECKOW U COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATEIIHLHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  Pean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

DKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJIArONPUSITHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OUOJIOTHM [IJII COBPEMEHHOW IHUBUJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT  Tepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOM T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoi
IpU U3Y4eHUH OUOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONIb30BaTh IIOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS SIBICHUN OKPYKAIOIEro MUpPAa M MPOUCXOISAIIUX B HEM M3MEHEHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOU JEeSATeNbHOCTH, TOTOBHOCTH OCYIIECTBISTDH
IMPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYyuUMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyYAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYyYarolUXcs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEpCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaeHune YHHBepPCAJIbHbIMH YueOHbIMU NMO3HABATEIbHbIMHU
NefCTBUSMM:

1) 6a30BbIe JJOrHYECKHE AeCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 000OIICHHUS ), PAaCKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATUH (BBLACIATh UX XapaKTEPHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENNW JACATEIbHOCTH, 3a1aBas MApAMETPbl U KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE OHATUA U1 00bsACHEHUs (DaKTOB U SIBJICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  INPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABICHHBIX B PAa3jIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEAJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METO0B PELIEHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4EOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HAaXOIWTh apryMEHThI ISl JOKAa3aTeNbCTBA
CBOMX YTBEPKJICHUH, 3a]1aBaTh NapaMeTPbl U KPUTEPUU PELLIEHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEeICTB U CIOCOOOB
JEHCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTE yueOHOTrOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJB30BaHUS Pa3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckon HHPOpPMALMEH: TPUMEHATh XUMHYECKHEe, (Qu3nueckue u
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBIIIOJIHEHUS TpeiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOIEHCTBUS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMKEHMIO: COCTaBJIATh IUJIAH JEHCTBHIA,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OIICHUBaTh HJIEU C TMO3UIHUA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITh MHUIIMATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISBICHUS TPOOJIEM U UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIM IIEJIEBBIE W CMBICIIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTebHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEITOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacimpsATh paMKH y9e0OHOTO MPEeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyAHIIMHA B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEIIEHUA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorusn
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeo0pa30BaHUI0 3HAHWM, BUIbI AESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKPbIBATh COJECpkKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHM:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTypHbIX pacTteHuilt H. V. BaBuiioBa), onpeaensiTe rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJly HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHAUBUIYAIbHOTO PpAa3BUTHUS  OpPraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY’KaIOILKX JII0IeH, COOI0IEHUS] HOPM IPaMOTHOTO TMOBEJICHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbl€ T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIllMBaHUE, CLEIJICHHOE HacJe0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HacleOBaHUs MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, IBONIONMS, ABIKYIINE CUIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHUE, SKOJOTMUYECKHE (PaKTOpHI,
HKOCHCTEMA,  MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu IUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrBa K. M. bopa, uepenoBaHHs TIIaBHBIX HaIpaBJICHUN U
nyteit ’Bomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OINKCaHUE KUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U IPOBEICHHE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIOTE3bl,  BbBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOINOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpPOTa BEIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYEHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOIOIEHUSI HOPM IPAMOTHOTO TMOBEJEHHS B OKpY Karolei



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHbIEe OMOJOTMYECKHE 3a/1au, COCTABISATH CXEMBbI
NepeHoca BeIleCTB U SHEPTUH B d3KocHcTeMax (LU MUTaHus);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LU (POBbHIE)

Ne ni/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
bubnnoreka IIOK
1 bronorus xax Hayka 2 05 https://m.eds00.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
p t https://m.edso00.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.edso00.ru/7f41c292
5 Pa3smHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuotexa [JOK
OpraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bu6nuoreka [IOK
8 Pesepeiioe Bpems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ IIpakTHYeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI
bubmuoreka [JOK
! IBOIMIOLHOHHAA GHOTOTH o L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
1
3 OpraHH3MbL 1 OKpYKaIOWas cpeia > https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka IIpakTuyeckue p
Bcero oOpa3oBaTeJibHbIE
padoTshI
pecypcsl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
5 [IpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OUOJIOTUYECKUX OOBEKTOBY
3 buonornueckue cucremsl, NpoOLECCHl U UX 1 bubnuoteka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XuMU4YeCKui cocTaB KJIeTKU. Boga u 1 bubmuorexa [JOK
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> e, COCTaB H CTPOCHHE GenkoB https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
katanmsaTopsbl. JJaboparopras pabora Ne 1
6 «M3yueHne KaTaTuTHYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasa3bl)»
but6mmorexa [IOK
7 v I 1
[ICBOBL. JHITHAN https://m.eds00.ru/863e6870
8 Hyxneunossie kuciaotsl. ATO 1 bubmmorexa [TOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
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I/ICTOpI/IH 1 MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka Kak 1ei1ocTHas )KUBasi CHCTEMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGoparopHas pabora Ne 2 «3ydueHue
PATOPHATD . v bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.edso0.ru/863e6ff0
TPHDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OIHCAHUE»
bubmuoreka [JOK
12 Obmen semecTs mm MeTabomsm https://m.eds00.ru/863e766¢
bubmuoreka [JOK
1 O} . X
3 OTOCHIHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14
DHepreTHieckuii oOMeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. JlabopaTopnast pabora Ne 3
15 «HaOironeHrne MuTO3a B KJIEeTKaX KOHYMKA 0.5 bubmmorexa LOK
' https://m.edso00.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»
16 buocuntes 6enka. Peakuust MaTpuaHOTO bubnmoreka [JOK
CUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
o Tpascasmms — dnocurres benxa https://m.eds00.ru/863e796e
but6mmorexa [IOK
18 H —
CIIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
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bubmuoreka [JOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogotBopenue. JlaboparopHas pabota bubnmoreka [JOK
21 0.5
No 4 «M3yueHne CTpOCHUS MTOJTOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpErapaTax»»
22 WNHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AUBHAY P P https://m.eds00.ru/863e8436
93 I'eneTrka — Hayka O HaCJIECTBEHHOCTH U bubnmoreka [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTU HACIEAOBaHUS bubnmoreka [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHKE https://m.eds00.ru/863e8878
o5 JlurubpuHoe ckpermBanue. 3aKoH bubnunoreka [JOK
HE3aBHUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE Hacle/I0BaHHUE NPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 J'II;:TaTI())B M(?HOFI/I6 UHOTO :I’q 0.5 bubmmorexa [JOK
pesy pri ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELUBAHUS Y APO30PUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubnuoteka [JOK
27
CLEIUICHHBIX C M1OJIOM https://m.eds00.ru/863e8c60
MNsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JIaboparopHast pabota Ne 6.
N3ydyenne monudukanmnoHHoOM bubnnorexa [JOK
28 0.5
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHUAIOHHOTO PsAJIa U BApUAITHOHHOM
KpHUBOW»
bu6 OK
29 HacnencrBenHass U3MEHUYUBOCTD. 0.5 nommorexa I

https://m.edsoo0.ru/863e8efe
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Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(uIibl Ha FOTOBBIX

MHUKpOTIperapaTax
bubmuoreka [JOK
30 r 1
cHeTiia qeroBera https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 10 TeMe
31 «HacnencTBeHHOCTh U H3MEHYHBOCTD 1
OpPraHHU3MOB»
bubmuoreka [JOK
32 C 1
CITCKIIA Kak Hayka H [Ipotiecc https://m.eds00.ru/863e9214
33 MeTobl U JOCTHUKEHUS CEICKITHT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHomorus Kak oTpacib MPOU3BOIACTBA 1 bubmorexa HOK
P p https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka IIpakTH4eckue HupposLie
Bcero oOpa3oBaTejibHbIE
padoTshI pecypes:
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBiceHui oo 1 bubnunoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BUJA ¥ dBomroIMK. JlaboparopHas paboTa 1 05 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUJOB 1O https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBMoKyIIre cuibl (37eMeHTapHbIe 1 bubnuoteka [JOK
(hakTOpbI) SBONIOIHIH https://m.edso00.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 05 bubmuorexa [JOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCUTEILHOTO
XapakTepa
8 HamparieHust ¥ myTH MaKkpOdIBOIIOIHH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle
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HeoOpaTtumocTs 3BoOIONNN

Ucrtopust xu3Hu Ha 3emiie U METObI €€

10
M3YyYeHUS
1 ['unoTtes3pl MPOUCXOKACHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUA.
13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 Bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnuoreka [JOK
MHUpa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOIHNA YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHbIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O6001IeHNE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emiie»
20 DKoJIOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue gaxtopsl. JlaboparopHas 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

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

23 buotnueckue GpakTops bubmmorexa [JOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSAIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 E;:fi;ﬁfé;aogr(zgﬁeb%a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [TOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 Dkonorudeckue nupamuabl. CBoiicTBa bubmmorexa [TOK
sxocHcTem, CyKieceus https://m.edsoo.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTpPOINOTreHHbIE IKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
omocdepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHHE TEMBI



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«COOGH.ICCTBa M 3KOJOTHUYCCKUEC CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus, O6mas 6uonorus 10 knacc/ CuBornazos B.U., Aradbonosa U.b.,
3axaposa E.T..
buonorus, O6mas 6uonorus 11 knacc/ Cusornazos B.U., Aragonosa U.b.,

3axaposa E.T..

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
buonorus. 10 k. : MmeToauueckoe nocobue k yueoOnuky M. b. Aradonosoii, B.
. Cuornazosa «buonorus. 10 kiacc. ba3oBelii 1 yriyOi€HHbINH ypOBHUY /

B. H. Mumakosa, . b. Aragonona, B. 1. CuBornazos. — M. : JIpoda, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

NznarensctBO "IIpocBenienue"” WWWw.pProsv.ru

Poccuiickuii 001eo0pazoBaTenbHbIii opTaia Www.school.edu.ru

bu6mmoreka IIOK

SAKnacc https/www-yaklass.ru



