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INOACHUTEJIBHAS 3AIINCKA

IIpun pa3paboTke nporpammbl MO OHUOJOTMHM TEOPETHUYECKYIO OCHOBY JUIS
ONpeeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro IpenmMera
«buonorus» cocraBuiaM: KoHuentyanbHsle mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jeil, CcolepkKaHHus, pe3yabTaTtoB OOy4YeHHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
NPUHLIMIIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro
oOmero oOpasoBanuss B Poccuiickoil @Pepepaunu, a TakXKe TMOJIOKEHUS O
cnenuduke OMoNOruy, €€ 3Ha4YeHUU B MO3HAHUM KUBOM MPUPOJBI U 00eCTIeueHUN
CYILIECTBOBAHMS 4YesioBeuecKoro obmiectBa. COracHO Ha3BAaHHBIM MOJIOKECHUSIM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOrPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosorud JOa€T NPEACTABIEHHE O LEeNsAx, o0 oOuen
cTpaTreruu OOydYeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYAIOMIMXCS CPEICTBAMHU
ydyeOHoro mnpeamera «buonorus», omnpenenser o0s3aTelibHOE MPEAMETHOE
colepKaHUE, €ro CTPYKTypy, paclpeAclieHHe IO pasfellaM M TeMaMm,
PEKOMEHyEMYIO TOCIEA0BATENbHOCTh U3YUYEHUsI YUEOHOTO Marepuaina ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKKA 00pa30BaTEIbHOTO
poIriecca, BO3pacTHBIX 0COOCHHOCTEH 00yUarommxcsl.

B nporpamme mno OWONOTMM TakXe YYUTHIBAIOTCS TPeOOBaHUS K
IUIAHUPYEMbIM JIMYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM
oOyueHuss B (QOPMHPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-ITO3HABATEIbLHOU
NeSATENbHOCTH/YUEOHBIX JEHCTBUI OOy4YalOMIMXCS MO OCBOCHMIO COJEpKAHUS
OMOJI0rMYecKoro 00pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi YPOBEHB) peaan30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HW3Y4YCHHMH Ouoiormw, Onaromaps uemMy B HE
IPOCMATPUBAETCSl HANpPaBICHHOCTb Ha pa3BUTHE 3HAHWM, CBS3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHUs,  LEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, TPEICTABICHUN O 3J0POBOM
oOpaze KW3HU U OEpEeKHBIM OTHOIIEHHWEM K OKPYXKaIoIIell MPUPOAHOU cpele.
[TorToMy Hapsny ¢ U3ydeHHeM OO0IeOMONIOrMYeCKUX TEOPUid, a TaKKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PA3HOr'0 PAHTa U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLECCOB B MpOrpaMMe M0 OMOJOTUHU YAEIECHO BHUMAHHUE HCIOJIb30BAHUIO
MOJTyYE€HHBIX 3HAHUM B MOBCEIHEBHOW XKM3HH I PEUICHHS MPUKIAIHBIX 33134, B
TOM 4YHCle: NPO(QUIAKTUKMA HACIEIACTBEHHBIX 3a00JIEBaHHI 4YellOBEKa, MEIMKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
[1eJ1IeCO00pa3HOro0 TMOBEACHUS B OKpYyXKalollled MNpUpOIHOM cpene, aHaluza
BIUSHUSL XO3AWCTBEHHOM JESTENbHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMAHMS K MPUKIATHON HANIPaBIEeHHOCTH
ydyeOHoro npenMera «buosorus» mpoauKTOBAaHO HEOOXOIMMOCTHIO 00€CTIeUeHUs



YCIIOBUH ISl pEIICHUs OJJTHOM M3 aKTyaJlbHbIX 3aJ]a4 IIKOJbHOTO OMOJOTHYECKOr0o
oOpa3zoBaHMs, KOTOpas Hpeanojaraer (opMHUpOBaHUE y  OOydaroIIUXCA
CIIOCOOHOCTH aJanTUPOBATBhCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHe cpenHero oOIIero 0oOpa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaeT (OPMHUPOBAHUE y OOYUAIOUIMXCA MPEACTaBICHUI O
Hay4YHOW KapTHHE MUpa, paclupseT U o000IIaeT 3HaHUS O JKUBOW IpPHUpPOIE, €€
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd M SBOJIOLUHU, CO31aET
yCIOBUSI  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MpUponbl, (HOPMHUPOBAHUS
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 37I0pOBOTO W Oe3omacHoro oOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [ICHHOCTHOT'O OTHOIIIEHUS K JKUBOUM MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUs KMEET TaKXkKe JJIsl PeLIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  oOmero  oOpa3oBaHMs,  COLMATU3ALIU
oOyyvaronuxcs. M3yyenue Ouosiornu oOecreunBaeT ycjloBUs A (POpMUPOBAHUS
WHTEJUICKTyaJIbHBIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpanuyd OMOJOTMYECKHX 3HAHHMU C
IPEICTaBICHUSIMHA U3 APYTUX YYEOHBIX IPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU
u reorpa¢uu. Ha3BaHHbIe MONOXKEHUS O MpEeIHA3HAYCHUH Y4EOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [JIsl OIpENeNeHHs IMOAXOIO0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHMs, NPEICTABIEHHOTO B MpOrpaMMe IO
OMOJIOTHH.

Ot16op coxaepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBIEH C TMO3MIMHI KyJIbTYpOCOOOPA3HOTO MOAXOAAd, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroliuecs: JOJDKHBI OCBOUTH 3HAaHUS W YMEHMs, 3HAUMMBbIE IS
dopmupoBaHus O00IIeH KyJIbTYphl, ONpPEIEISIONIME aJeKBaTHOE IOBEICHUE
YeJI0BeKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpakTUueckoul aesrenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JJIEMEHTHI COACPXKAHMS, KOTOPBIE CIy>KaT OCHOBOM ISl (JOPMUPOBAHHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa W
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CIOCOOCTBYIOUIMX  TyMaHU3alUU
OMOJIOTUYECKOT0 00pa30BaHUS.

CTpyKTypUpOBaHUE COJEp’KaHUS Y4YEeOHOro MaTrephalia B Mporpamme Io
OMOJIOTHMH OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTIUYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOIBI, O €€ ypOBHEBOM OpraHU3aluu U
ABOJIIOLIMH. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICTICHBI CIICIYIOIINE COJepKaTeNbHbIe TUHUN: «bronorus kak Hayka. MeTossl
HAay4yHOTO TOo3HaHUM», «KieTrka kak Ouonormyeckas cucremay, «OpraHusMm Kak



Oouosoruueckas cuctema», «CuctemMa M MHOTOOOpa3sue OpPraHHMYECKOIo MHUpPay,
«IBONIOLUSA KUBOK TPUPOABD», « IKOCUCTEMBI U IMPUCYIIHE UM 3aKOHOMEPHOCTI.

Llenr u3ydeHust yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaZicHUE  OOy4YarolUMMUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHM3ali >KUBBIX CHCTEM pa3HOrO0 paHra U MpHOOpPETeHUE YMEHUMH
WCIIONBb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JEHCTBUH B OTHOLIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CISAYIOUX 3a/1ay:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMBbl 3HAHUW O OHMOJOTMYECKHUX TEOpUsX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, PABUIIAX, CIYXKAIIMX OCHOBOU
ig (OpMUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX Hay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM PA3HOTO YPOBHS OPraHU3ALMH, BBIAAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAaHMSAX B OMOJIOTUH,

(dopMupoBaHUE y OOYy4YaIOIIMXCA IMO3HABATENIbHBIX, MHTEJUIEKTYyalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B IpolLiecce aHajM3a JAHHBIX O MYyTSAX pa3BUTUS B
OMOJIOTMM Hay4HBIX B3TJISZO0B, WAECH M TOJIXOJOB K HM3YUEHHUIO KHUBBIX CHCTEM
Pa3HOro YpPOBHS OpraHU3alllu;

CTAaHOBJIEHHE Yy oOydvaroumxcsi oO0meil KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLEHUBATH SIBICHUS OKPY KAIOILErO
MUpa JKMBOW IpPUPOJbl HA OCHOBAaHMM 3HAHUW W OMNbITA, IOJYYEHHBIX IpU
M3yYEeHUU OMOJIOTHH;

dopMupoBaHUE Yy OOy4YalOIIMXCA YMEHHMA WIUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOrMYECKUX 3HAHUN B IPAKTUYECKOW JESITENIbHOCTH YEJOBEKAa, Pa3BUTHUU
COBPEMEHHBIX MEJIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIIO/IEHUS STUYECKUX
HOPM IIPY IPOBEIECHUH OMOJIOTHYECKUX UCCIIEI0BAHUM;

OCO3HAaHHE IIEHHOCTH OMOJOrMYECKUX 3HAHUM [Js TOBBIIICHUS YPOBHSA
HKOJIOTMYECKOH KYJIbTYpHbl, 1Sl OpMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MMOBCEAHEBHOMN MKU3HU JJIs
OLIEHKH MOCJEACTBUN CBOEH AESITEIbHOCTH 110 OTHOIIECHUIO K OKPYXKarollel cpene,
COOCTBEHHOMY 3/IOPOBBIO, OOOCHOBAaHHME W COONIOZICHHE Mep NPODUIAKTHKU
3a00eBaHUM.

B cucreme cpeanero oOmero obpasoBanusa «buonorus», uzyuyaemas Ha
0a30BOM YpOBHE, fBISAETCS O05A3aTENbHBIM YUYEOHBIM NPEIMETOM, BXOASIIUM B
COCTaB IpeIMeTHON 00sacTi « EcTecTBeHHO-HAYYHBIE TIPEAMETHD».



Jlist m3ydenust 6uoaoruy Ha 6a30BOM yPOBHE CPEIHETo 0011Iero 00pa3oBaHus
otBoautTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Hegento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosorus Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocopueit, 3TUKON, ICTETUKON U MPaBOM.
Ponp Ouonornu B (HOpMHUpPOBAHUM COBPEMEHHOMW HAay4yHOW KapTUHBI MHpa.
Cucrema OMOIOTMYECKUX HAYK.

MeTopl MO3HAHMS KUBOUM MIPUPOBI (HAOTIOIEHNE, SKCTIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaccuukamus, MOAENMPOBaHUE, CTaTHCTUYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbios, /. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTo/1bl TO3HAHUS KUBOU IPUPOIBDY.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuE pa3IMYHBIX METOAOB IpHU
U3Y4YCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHHU3al U,

Xusble cuctembl (OMOCUCTEMBI) KaK IpeAMeT u3ydeHus: ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBIL.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOIMYJIALUOHHO-
BHJIOBOM, 9KOCUCTEMHBIN (OMOTEOLIEHOTUYECKUI), OMOChEpHBIH.

JdeMoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHu3aluu
KUBOU IPUPOIBD.

O6opynosanue: mozaenb Mosiekysl JIHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHNE KJIETKH.

XUMHUYECKUM COCTaB KIIETKA. XHWMHUYECKUE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MHUKpPO3JIeMEeHThI. Boa 1 MuHEepanbHbIe BElECTBa.

OyHKIIMM BOJALI M MHUHEpaJbHBIX BellecTB B Kkierke. lloanepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHue 0enKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amenuMble 1 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NTKOBOM MOJIEKYyJbl (NIEpBUYHASsl, BTOpPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHYECKHME CBOMCTBa OenkoB. buonornueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormyeckue KaranmumzaTopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIM WEHTp, cyOcTpaTHas crnenupuuHoctb. KodepmeHnTsl. BuTamMuHbL
OTanunst pepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

YraeBoasl: MoHoOcaxapuabl  (TJIFOKO3a, pudo3a ©  JE30KCHpH003a),
aucaxapunbl  (caxaposa, JIaKTO3a) U ToJIMcaxapuibl (Kpaxmal, TJIMKOIeH,
nestono3a). buonornueckue QyHKIUU yriIeBOJOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouanpl. ['HapopuUIBHO-
ruapodobHble cBoiicTBa. buonornueckue ¢dynkuuu aunuaoB. CpaBHeHHE
yTIIEBOJIOB, OEJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTUHU.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykmeornasr — MoHOMeEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u pynkiuu JIHK. Ctpoenne n ¢pynkuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[Muronorus — Hayka o kierke. Kiietounas Teopusi — npuMep B3aUMOJICUCTBUS
uzeil u (akToB B HAYYHOM MO3HAHUU. METOAbl NU3yUEHUs KIETKU.

Knerka kak wuenoctHas »xuBas cucrema. OOmMEe NPU3HAKK KIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekyybl JJHK kak renermueckuid ammapar,
cucTeMa cuHTe3a Oenka.

Tunsl KJIETOK: 3yKapuoTHuyeckas U MpokapuoTuueckas. (OcoOeHHOCTH
CTpPOEHHUsI MpoKapruoTHueckor KieTku. Kinerounas crenka Oakrepuil. CTpoeHue
AYKApPUOTUUYECKON KJIIETKA. (OCHOBHBIE OTJIMYUS PACTUTEIBbHOW, MXHWBOTHOW U
IPUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. L{lurornasma u eé
opranouibl. OnpHoMeMOpaHHble opraHouabl kietku: OIIC, ammapar I'onbmxu,
anu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIAPHUH, IIJIACTUIBIL.
[TpoucxoxaeHrne MHUTOXOHIpUN u mmactua. Buasl mmactun. HememOpanHbie
OpraHouAbl KJIETKU: pPHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KryTUKHA. ODyHKIIMK OPraHOMI0B KJIETKU. BKitoueHus .

SAnpo — perynaropHsid 1eHTp kieTku. CTpoeHue sijpa: siiepHas 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHUYECKHX JAJEMEHTOB B HEXHUBOU
npupone», «PacrpeneneHne XMuMHUECKUX JIIEMEHTOB B JKUBOU IIPUPOE.

Tabnuubr u cxembl: «llepuognueckass TabIMIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIeKyIbl Boab», «brocuntes 6enka», «CTpoeHUe MOJIEKYIIbI OelIKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnorsl. JJHK», «Ctpoenne Monekysb



AT®», «CtpoeHue 3yKapuoTH4YECKON KIeTKW», «CTpOEHHE >KMBOTHOM KIIETKNY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpPOCHHE MNPOKAPUOTHYECKON KIIETKN,
«CtpoeHue aapa KIETKN», « Y TIIEBOAB, «JIumuas.

OGopyaoBaHue: CBETOBOW MHUKPOCKOM, OOOpyAOBaHHE [JIsi TNPOBEACHUS
HAOJNIOACHUM, M3MEPEHHUH, SKCIEPUMEHTOB, MHUKpPOIpEnaparbl pPaCTUTEIbHbIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKOM aKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTaiasbl).

Jlabopatopuass pabora Ne 2. «lM3ydeHue CTpoeHUS KIETOK pPACTECHUH,
KUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax u HX
OTIMCaHUEY.

Tema 4. ) KuzHeaessiTe JbHOCTH KJIETKH.

OOmeH BemecTs, WK MeTaboIu3M. ACCUMUIIAIUS (TUTACTHYECKUN 0OMEH) U
TUCCUMWISIUSA (PHEPreTUUYeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHMS BEIIECTB M DHEPIrud B IMOHUMAHUU
MeTaboJM3Ma.

Tumnpel oOMeHa BemecTB: aBTOTPO(dHBIN B rerepoTpodHbiii. Pons hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUHN SJHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass a3l (orocuHTe3a. Peakuuu
dorocunteza. dpdexTuBHOCTL PoToCMHTE3a. 3HAUCHUE (OTOCUHTE3A IS JKU3HU
Ha 3emuie. BausiHue ycioBuii cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCUHTE3UPYIoIUe OakTepur. 3HAUYCHUE XEeMOCHHTE3a JIs
KU3HU Ha 3eMJie.

DHepreTu4eckuii 0OMeH B KieTKe. PacuiersieHue BemiecTB, BBIICICHUE U
AKKyMyJUPOBaHHE OJHEPTrUM B KJIETKE. OTambl SHEPreTHYECKOro oOMeHa.
I'mukomu3. bpoxeHnue um ero Buiabl. KHCIOpOJHOE OKHUCIEHUE, WIM KJIETOYHOE
JIbIXaHUE. OxkuciauTenbHoe bochopunupoBanue. O} heKTUBHOCTH
AHEPreTHICCKOro OOMEHa.

Peakunu w™arpuuHoro cunre3a. ['enernueckas wunpopmanus u JHK.
Peanu3zanus renerndeckod uHbOpManuM B KieTKe. ['eHEeTHUYeCKUU KOA U €ro
cBoricTBa. Tpanckpunius — maTpuunblii cuate3 PHK. Tpancnsauus — 6unocunTes
Oenka. Otambel TpaHcuamuu. KoaupoBanwe aMuHOKHCIOT. Ponbs pubocom B
O6uocuHTe3e Oernka.

Heknerounsie ¢hopmbl xu3Hu — Bupychl. Ucropust otkpeitust Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS UM KU3HEHHOIO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuil, >XHUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
BUpycamu. Bupyc ummyHoneduiura yenoseka (BUY) — Bo3Oynurens CII/la.



OOpatrHast ~ TpaHCKpumIMs, peBepraza u  uHTerpasa. I[IpodumakTuka
pacrpocTpaHeHUsl BUPYCHBIX 3a00J€BaHU.

JdemoHcTpanum:

IToptpetsi: H. K. Konsuos, 1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuiel m cxeMbl: «Tumnbl maTaHus), «MeTabomuzm», «MUTOXOHIPHUS,
«JHepreTuueckuii ooMeny», «Xnopomiacty, «Dorocunresyn, «Ctpoenne JIHK»,
«Ctpoenue u GpyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «['eneTnueckuit Koy,
«Bupyce», «baktepuodaruy, «CtpoeHue u xu3HeHHbIM Uk Bupyca CIIM/Ia,
6akxrepuodaray, «Pernmukarus JJHK».

O6opynoBanue: Moaenu-anmmkauuu «Ynsoenune JJHK m Tpanckpunnmsy»,
«buocunres 6enka», «CTpoeHue KIeTKn», Moaenb cTpykTypbl JTHK.

Tema 5. PasMHOXKeHHe U HHAUBHUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

Kierounpli 1MWK, WK SKU3HEHHBIM HHMKI KieTku. MHTepdaza m MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIMTIONAHBIN ¥ TalUIOMAHBIM ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPpOMAaTHUIBI.
[uTomornueckue OCHOBbI Pa3MHOXKEHUS W  HWHIWBUAYAIBHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenune knetkun — muto3. Craguu mutosa. [Ipoueccel, mpoucxoasume Ha
pPa3HBIX CTAIUAX MUTO3a. BUOJTOrMYECKUN CMBICT MUTO3A.

[Tporpammupyemasi rTudesb KJIETKHA — arornTo3.

dopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrionoe U monoBoe. Buapl 6ecnosoro
Pa3sMHOKEHUS: JECJIEHUE HAJABOE, IIOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXEHHUE, €T0 OTIANYUS OT OECTIOIIOTO.

Meiio3. Cragun meiio3a. Ilponeccsl, mpoucXoAsIue Ha CTaausx Meno3a.
IToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJIOrMYECKUd CMBICT H
3HAYEHUE Meio3a.

['ameTtorenes — mporiecc 0Opa3oBaHUS TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SUYHUKA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CHEepPMaToreHe3 M OBOICHE3.
Oco0eHHOCTH CTpOEHUsl SMIEKIETOK W crnepMaro3ouaoB. OIioJ0TBOpEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPUOHAIIBHOE  Pa3BUTHE
(omOpuorenes). Dtanbl SMOPHUOHATIBHOTO PAa3BUTHSL Y MO3BOHOYHBIX YKHUBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOe pazButue. Turmbl
NOCTAOMOPHUOHANBHOTO PA3BUTHS: MpSAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pasButme pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHUA: CTPOCHUE
CEMEHH, CTaJINU PA3BUTHSI.

JdemoncTpanuu:

Tabmuubr m  cxembl: «DOpMbI pa3sMHOXKEHHS OpPraHU3MOBY», «JlBoWHOE
OIUIOOTBOPEHUE Y IIBETKOBBIX pacTeHHil», «BereratnBHoe pa3zMHOXKEHHE
pacteHui», «/lenenne knetku Oakrepuil», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii mukny, «Pemmmkanus JTHK», «Mutosy,
«Mernosy, «lIpsmoe u Henpsamoe pazBuTue», «['aMeTorenes y MIIEKOIMUTAIOMNX U
4eJ0BeKa», « OCHOBHBIEC CTaAUN OHTOTE€HE3a.

ObopynoBanue: MUKPOCKOT, MUKPOIIPENapaTshl «CriepMato3oubl
MJIEKOIHUTAIOLIETO», «SIHIIeKIeTKa MJIEKONUTarmeroy, «KapuokuHes B KieTKax
KOpEelIKa JIyKa», MarHuTHas MoJieNb-aniuiukanus «J/legeHue KIEeTKu», MOJIelb
JIHK, Mmoznenb metadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 3. «HabGmomenne MuTO3a B KIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOITpENnapaTax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOECHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIPENAPATAX).

Tema 6. HacsiecTBeHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reetuku. Micropus pasButus reHeTUKU. Posib uronoruun
U SMOPHOJIOTUM B CTAaHOBJIEHUU TE€HETUKHU. BKIag pOCCHUCKUX U 3apyOeKHBIX
y4€HBIX B Ppa3BUTUE TEHETHUKU. MeToapl TeHEeTUKU (IrHOpUI0JIOTHYECKU,
[IUTOr€HETUYECKUM, MOJEKYISIpHO-TeHeTHYeCKril). (OCHOBHBIE T'€HETUYECKUE
noHATHSA. [ eHeThYecKass CHMBOJIMKA, UCTIOJIb3YEMasl B CXEMaX CKPEIUBAHUM.

3aKOHOMEpPHOCTH HacJieJI0BaHUs MPU3HAKOB, YCTaHOBICHHBIE I'. MeHaenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKOH €IWHO-00pa3usi THOpPUIOB TEPBOIO
nokoneHud. IlpaBuio JOMUHMpOBaHUS. 3aKOH pACLICIUICHHUS IPU3HAKOB.
I'uniore3a ynctorsl rameT. [1oaHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurnOpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBUCUMOIO  HACIIEIOBAaHMS
npu3HakoB.  llUToreHeTHMYeCKHE€  OCHOBBI  JUTHOPUAHOTO  CKpEUIMBaHUSI.
AHanu3zupyollee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIINBAHUS
JUTSI OTIPE/ICIICHUSI TEHOTHIIA OCOOM.

CuemieHHOe  HaciieqoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJIEIOBaHMIO reHOB. HapynieHue cuemnieHust TeHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XPpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH. [ e HETHUECKHE KapThI.



I'enernka moma. XpoMOCOMHOE OIpeeieHue Mmoja. AyTOCOMbI U MOJOBBIE
XpomMocoMbl. ['oMoramerHele W rereporaMmeTHble opraHu3Mbl. HacnegoBanue
MPU3HAKOB, CIEMJICHHBIX C IMOJIOM.

N3MeHunBOCTh. BHUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHASI.
Ponp  cpempl B HEHACIENCTBEHHONM  WM3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHON U3MEHYMBOCTH. BapuanmoHHbINA psT 1 BapUaIlMOHHAS] KPUBasl.
Hopma peakuumn npusHaka. KonudecTBEHHbIE M Kaue€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHUHNBOCTH.

HacnencTBenHas, uiaM TEHOTUIIMYECKas, HU3MEHYMBOCTh. KomMOMHaTHBHas
M3MEHUYMBOCTb. MeH03 W TOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOU
M3MEHUYMBOCTH. MyTarnmonHas n3aMeHunBoCcTh. Kinaccudukanus MyTtanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUYMHBI MyTaluidi. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas Hacie1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHCANIOTHUYCCKUM, OJIM3HCIIOBBIA, IINTOTCHETHYCCKUM, OMOXMMUYECCKHUH,
MOJIEKYISIPHO-T€HETUYECKUM. CoBpemeHHOE ONpeIeJICHHE r€HOTHUNA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C IOMOILBIO
[II1P-ananm3a. HacneacTBeHHble 3a00€BaHUS YEIOBEKAa: TCHHBIC OO0JIC3HH,
00JIe3HN C HACIEICTBEHHON MPeapacioioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne W TeHepaTUBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuUHLMIBI
3I0pOBOT0 00pa3a >KU3HH, AMATHOCTUKH, MPODUIAKTUKHN U JICYCHHS TEHETHYECKUX
Oone3neil. Menuko-reHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HAUYCHUE MEIUIIMHCKON
TE€HETUKU B MPEOTBPALICHUN U JIEYCHUN I'eHETUUECKUX 3a00JI€BaHUI YeoBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuos.

Tabmuet u cxembl:  «MOHOTMOpPUIHOE  CKpEIIMBAaHUE W €ro
HUATOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  TameT», «JluruOpumaHoe  CKpelrBaHHE»,
«lutonornueckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBaHUA, «Metio3»,
«B3anmMoaencTBUe aIeNbHBIX TE€HOB», «l'€HETHYECKHE KapThl pPACTEHUI,
KUBOTHBIX U 4YeJoBeKa», «l'eHeTwka mosa», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CUEIUICHHOTO ¢ Tmojom», «KapuoTumbel 4YenoBeka M IKUBOTHBIX», «Bumisl
U3MEHYUBOCTH», «MoaudukamonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs: U3MEHYUBOCThY.

O6opyaoBanue: MoAeNU-aNIIUKAIUA «MOHOTHOPUIHOE CKpEUIMBaHUE,
«Henomunoe npomuHupoBaHue», «JuruOpuaHoe ckpemmuBanue», «llepekpécr



XpPOMOCOM», MHKPOCKOII M MHKpormpemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKpACKH Tema), repoapuit «I'opox moceBHOIN.

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTopHas pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHuas pabora Ne 6. «/3ydyeHne MoaudUKaAITMOHHON U3MEHYUBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO Psifia M BApUALIMOHHOW KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBlieHHE€ U aHalW3 POJOCIOBHBIX
YEIOBEK.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuusi Kak Hayka WU Mpouecc. 3apoKICHUE CEJIEKUUH U JIOMECTHKALIHS.
VYuyenue H. M. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CopT,
IIOPO/J1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHIUBUYyAIbHBIA OTOOPHI B
CEJEKIIMM pPAacTeHUd M KUBOTHBIX. OlleHKa 3KcTepbepa. biM3kopoacTBEHHOE
CKpeluBaHue — WHOpuAuHT. Yucras nuHus. CKpenMBaHUE YHCTBIX JUHUMN.
I'ereposuc, nnn rubpuaHas cuna. HepoAacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otrnanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJIyYEHHE TOJHUIUIOUJIOB. JIOCTHXKEHHSI CENeKUUU pAacTeHUM, JXKUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpHs. ODTambl
co3ganusi pexomOuHaHTHOM JIHK wu TpaHcrennsix opranusmon. Kierounas
uHKeHepud. Kietounble KynbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue M 3thyeckue  npobmembl. MO —  reHeTuyecku
MOJIU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMOHCTpauuu:

[Toprperer: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoOB.

Tabnuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTro00paszus
KYJbTYPHBIX pacTeHui», «Ilopoasl fOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OtaanéuHas rudpuausanus», «Padoter akagemuka M. @. Banoay,
«ITomunnonnus», «OOBEKTBI OMOTEXHONOTUMY», «KJETOYHbIE KYJIbTYpbl U
KJIOHUpOBaHUE», «KOHCTpyupoBaHUe U MEPEHOC T€HOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKU TUI0JI0OB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHwuii, repdapuii «CenbCKOX035HCTBEHHBIC PACTCHHUS.



JlabopaTopHble U IpaKkTH4ecKHe padoThbl:

Okckypeust «OCHOBHBIE METOABI U JIOCTUXKEHHUSI CEJICKIIMU PACTCHUN WU
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO depmy,
COPTOUCHIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, Jab0opaTopuio
arpOyHHBEPCUTETA UM HAYUYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBOJTIOIIHOHHAN OHOJIOTHSA.

[IpeanochlIKM BO3HUKHOBEHUS 3BOJIIOLIMOHHOW TEOPUU. OBOIIOLHUOHHAS
Teopusi U €€ MeCTO B OHMOJOruu. BiusiHue 3BOJIOIMMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBugerenbctBa dBoMONUU. [laleOHTONIOTMYECKHUE: TOCIEA0BATEILHOCTh
MOSIBJICHUSI BHUJIOB B NAJICOHTOJOTHYECKOW JIETONUCH, TEPEXOAHbIE (OPMBIL.
buoreorpaduueckne: cxoacTBo U paznudne GayH u (Gprop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3iuuusi SMOPHUOHOB pAa3HBIX BUOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJIOTUYHBIE,
pYJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHM3MOB HACJEACTBEHHOCTH U OCHOBHBIX METaOOJIMUYECKHUX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas Teopuss Y. Jlapuna. Ilpennochuiki BO3HUKHOBEHUS
napBUHU3Ma. JIBUXKYIME CHJIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HEOMpPEIEIEHHAs WU3MEHYUBOCTD,
0opb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIM 0TOOD).

Cunrernueckas Teopus sBomonuu (CTI) 1 e€ 0CHOBHBIE TTOJIOKEHHUSI.

MuxkponsBomorus. [lomymsiius kak equHUIA BUA U DBOJIIOIMH.

JBmxymiue cuibl ((hakTopbl) SBONIOLHMH BHIOB B IpuUpoje. MyTalMOHHBIHA
MpoleccC U KOMOMHATHBHAs HM3MEHYUBOCTh. [lOMyssilIMOHHBIE BOJIHBI U Aper(
reHoB. M30s1us 1 Murpanus.

EcrectBennbiii oTOOp — HampaBmstonuii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHM3MOB KakK pe3yJibTaT 3Boitonuu. [Ipumepsl
IPUCIOCOOICHUI Yy OpraHu3MOB. ApoMopd03bl U UAUO-aJANTALUH.

Bunx u BumooOpazoBanume. Kpurepunm Buga. OcHOBHbIe  (HOPMBI
BUI000pazoBaHus: reorpaduyeckoe, IKOJIOrHYECKOe.

MakposBononusi. @DPopMbl  3BONIONUU:  (PUIIETHYECKAs, JUBEPreHTHasl,
KOHBEpreHTHas1, napajienbHas. HeoOpatumMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HeCHeUMaTu3UpOBaHHBIX NpeakoB. IIporpeccupyromas
crenuanu3anus. AganTuBHasi paaualus.

JdemoHcTpanum:



IToptpersl: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuubl U cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emse», «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OopbObI 32
cymiectBoBanue», «EcrecTBeHHbINt 0TOOPY», «MHOrooOpasue COpPTOB PACTEHHI,
«MHoroobpazue  mopon  KMBOTHBIX»,  «llomymanum»,  «MyTauuoHHas
U3MEHUYUBOCTBY, «Apomopdosb», «Manoagantanuu», «OOmas aereHepanus»,
«/IBmxymme cunel sBomouun», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT OPraHu3MOBY,
«I'eorpaduueckoe Bua000pazoBaHue», « IKOJIOTHUECKOE BUI000pa30BaHHUEY.

O6opyaoBaHMe: KOJIEKIUS HACEKOMBIX C Pa3JUYHBIMU THUIAMH OKpPACKH,
HAaOOp IIOAOB M ceMsiH, KoJulekiusi «[Ipumepsl 3alIUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPaBIEHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaguueckass kaprta Mupa, Koiuiekuus «DopMbl COXpPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonaenb anmmkanus «llepexpécr
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKWY, MUKporpenapar «Jlpo3zodunay» (Hopma, MyTtaruu (HOpMbl KPBUILEB U
OKpAacKH TeJa).

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlabopatopnas padora Ne 1. «CpaBHeHue BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE TPEICTABICHHUS O 3apOXKICHWUM KWU3HU. HaydHble rumnoresbl
BO3HUKHOBEHHS HW3HM Ha 3emie: aOuOoreHe3 M MaHCIepMus. XHUMHUYECKas
ABOMIONMSA. AOHOTE€HHBIM CHHTE3 OPraHUYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW ABOMOINH. HavanpHble Tanbl
ouonornueckor sBomtonuu. ['mmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE IIPOTOKJIETKH. lIepBbIe KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuonam. Karapxeil. Apxelickas u
nporepo3oiickas 3pbl. [lanmeo3oiickas spa u €€ TEpPHOIbl: KeMOPHUUCKHIA,
OPIOBUKCKUH, CHITYPUUCKHM, T€BOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »3pa W €€ Tepuoabl: TNaJCOr€HOBBIM, HEOTrCHOBBIM,
AHTPOTIOT€HOBBIM.



XapakTepucTuKa KJIMMaTa U Te0JOrHYecKuX MponeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMN PACTUTEIBHOTO W KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [T0osiBIIeHME, paclBET U BEIMUPAHUE TPy KUBBIX OPraHU3MOB.

CucremMa OpraHMYecCKOrO0 MHpa KaK OTpakeHHe 3BoMoUUd. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYMIIBI OPraHU3MOB.

DBoJIoLHs YesloBeKa. AHTPOIOJIOrHs KaK Hayka. Pa3Burue npeacraBieHuil o
MPOUCXOXKJICHUM YelloBeka. MeTtonbsl u3ydeHus aHrpororene3a. (CxoacrBa u
pa3JIM4YKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

HBwxymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
M3MEHYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBII 00pa3 KW3HM,
W3TOTOBJICHUE OPYJIUN TPY/A, MBILLICHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBU 3BOJIFOLIUHA YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK
yMenbi, YenoBek mnpsaMoxomsmmi, YenoBeKk HeaHIACPTAIbCKUN, YenoBek
pa3yMHbIii. Haxomku ucCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBAHHS, 00JacTh
pacnpocTpaHeHus, 00bEM rOJJOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

Uenoseueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOMNEOMTHAS
(eBpasmiickas),  HErpo-aBCTpaJioMJHAs  (PKBaTOpHajbHAas),  MOHTOJOWIHAs
(a3maTcko-amMepuKaHckasi).  UYepTbl  MPUCIOCOOJIECHHOCTH  MPEJCTAaBUTEINEH
YEJIOBEUECKUX pAC K YCIOBHSIM CYILIECTBOBaHUS. ENMHCTBO 4YENIOBEYECKUX pac.
Kputnka pacnszma.

JdemoncTpanuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHue CoHeyHOM cUCTEeMBI», «Pa3Butue
OopraHndeckoro wmupa», «PacrturenpHas KieTka», <« KHBOTHas  KIETKay,
«ITpokapuotnyeckass kineTka», «COBpEMEHHasi CUCTEMa OPraHWYeCKOro MUpay,
«CpaBHEeHHE aHATOMUYECKUX 4YEPT CTPOEHUSA YEJIOBEKA W YEJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme mwoam», «/peBHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKue pacb.

O6opynoBanme:  mymspku — «lIpoucxoxnaenue — 4emoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaablla, KPOMaHbOHIIA), CJICHKH WU
U300paKEHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO YeNoBeKa (KaMHHU-YOMIEPHI,
pyomma, ckpebiia), TEOXpOHOJOrMYecKas Tabnauia, KouleKmus «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTECHUN».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[TpakTueckas padora Ne 1. «M3ydeHne UCKOMAEMbIX OCTAaTKOB PAaCTEHUN U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcusl «IBOJIIOIMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIN WM KPAeBEIUECKUI My3€el).

Tema 3. OpranusMbl U OKpPYKAKOIIAA Cpeaa.

DKOJIOTHS KaK HayKa. 3aJaul U pa3liebl SIKOJIOTHUU. MeTOoIbl SKOJOTUYECKUX
UCCJIeIOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuUTaHHA OPraHW3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHAA.

Okonoruueckue (axropel. Kiaccuduxamus skxoinorudyeckux (akTopos:
abuotuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIelCTBHE HSKOJOTHYECKHUX
(dbakTOpOB HA OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TeMIEpaTypa, BiaxHocTb. DoTonepuoansm.
[IpucniocoOneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKUX  (PaKTOPOB.
buonoruueckuie puTMBI.

buotuueckne  daxktopel.  Bumbpl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUM:
KOHKYpEHUHUs, XUIIHUYECTBO, CUMOHO3 U ero ¢opmsbl. [lapazutusm, koonepanus,
MYTyajlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHYECKUX B3aMMOJIEUCTBUM I CYIIECTBOBaHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUUECKHE XapaKTepUCTUKU monyysuud. (OCHOBHBIE IOKa3aTeln
NOMYJISILIMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpanus. J[nHaMuka 4uciIeHHOCTH MOMYJISIUU U €€ PeryJisiusl.

JdeMoHCcTpanuu:

[Toprpetsr: A. T'ymbonbar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapta «Ilpupoanbsie 30HB 3eMau», «Cpeasl 0OUTaHUs
opranusmoBy», «®Dotonepuoauzmy», «llonynauun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISAIUU UHPY30puu-TyPenbkny, «IIumessie memm.

JlaGopaTopHble U NpaKTU4ecKHe padoThbl:

JlaGoparopnas padora Ne 3. «Mopdosnornueckue 0COOCHHOCTH PACTEHUM U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHnas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padora Ne 2. «[Toacy€T MIOTHOCTH MOMYJISIIIUN Pa3HBIX BUIOB
pacTEHU.

Tema 4. Coo01mecTBa 1 3K0JIOrH4eCKHe CUCTEMBI.

Coo0mecTBo opranu3sMoB — OuoneHo3. CTpyKTypbsl OHMOLIEHO3a: BHIOBaf,
NpPOCTpAHCTBEHHAas, Tpoduueckass (mumieBas). Buabsl-momuHantsel. CBs3W B
OHOIIEHO3E.

Dkoyoruueckne cuctembl (dkocuctemsbl). [lonarue o006 »skocucTemMe W
ouoreoreHo3e. DyHKIHOHATBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peylleHTbl. KpyroBOpoT BelECTB U MOTOK SHEPIHUHU B SKOCHCTEME.
Tpoduueckne (mumeBble) YPOBHU OKOCHUCTEMBI. [lWIIeBbIe IeMM U CETH.
OcHOBHBIE TIOKa3aTEIW HSKOCUCTEMBI: OuoMacca, MPOAYKIMUSA. IKOJIOTUYECKHUE
nUpamMubl: MPOAYKUHMHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. Cykiieccus.

[IpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJT ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOMOreHHbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobOpazue kak ¢akTop ycroHuuBocTu 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pazHOOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, coctaB u CTpyKTypa
o6uocdepnl. XKuBoe BemectBo M ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aNbHONW JKOCUCTEMBI. J[MHaMu4Yeckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BeliecTB U OMOTreOXUMHUYECKHUE ITUKIIBI 3JIEMEHTOB (YIJiepoa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopedecTBo B Omochepe 3emumn. AHTpONIOTEHHBIC U3MEHEHHS B Onocdepe.
I'1o6anbHbIE SKOTOTHYECKUE TPOOIIEMBI.

Cocy1iiecTBoBaHuE MIPUPOIBI 151 YeJI0BEUYECTBA. CoxpaHenue
O61opa3Ho00pa3msi Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBA palMOHAIBHOTO
yOpaBJ€HUs NPUPOJHBIMU pecypcaMud W HUX HCIOJb30BaHue. JlocTuxkeHus
OMOJIOTUH U OXpaHa MPUPOIBL.

JdeMoHCcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«ITpuponubie coobmiecTBa», «llenu nuTaHus», «IKOIOTMYECKas MHUPAMUIA,
«buocdepa u yenopek», «IKocucTeMa MUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA
XBOilHOro  jeca», «buoneHo3 Bogoéma», «ArpoiueHos3», «llpumepHsbie
AHTPOIIOTEHHBbIE  BO3JIEUCTBUS HA MNpPUpPOAY», «BaxHeumme HMCTOYHUKU
3arpsi3HEHUS] BO3/yXa U TPYHTOBBIX BOJ», «[louBa — BaykHEHIas COCTaBISIONIAS
ouocheprl», «DakTopsl Aerpaganuu nousy, «llapaukoBsiii 3hdexT», «DakTopsl
pPaIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIA d3KkpaH Ouocheps,
«Kpyrosopot yriepozaa B buochepe», «KpyroBopot azora B mpupoie».

OOGopynoBanue: Mojelb-anmmiukanus «TunuuHble OMOIIEHO3bI», repOapuii
«PacTtutenbHbie coobIiecTBay, KoJwieKuuu «buorieHo3y, «Bpeaurenu BaxxHeHIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYyp», TrepOdapuu W KOJUICKIIUM pPacTeHUU U
KUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM 3KOJOTMYECKUM TpyImaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit ®eaepaiuu, H300pKEHHUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUNA

Cormacuo ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUSI  OOYy4YalOIIMMHUCS  TMPOrpaMM  CpeJHero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOECHUsS IpenmeTra «buomorus»
BBIZICTICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHUCKON
rPaXXJaHCKOW UAEHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpECICHUI0, HaJlW4yuMe MOTHUBAIMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIECHUM JIMYHOCTU HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMH, HPUCYLIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIMYHE HSKOJOTHYECKOr0 IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUA mpeaMera «bruonorus» AOCTUTarOTCS B
€IUHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOpPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IIPOIIECCAM CaMOTO3HAHUS, CaMOBOCIUTAHUS W
CaMOpAa3BUTHUS, pPAa3BUTHsS BHYTPEHHEW TMO3UIMU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAAKY, YEIOBEKY TPYJla M CTAPIIEMY IOKOJICHUIO,
B3aMMHOT'O YBa)XCHHS, OCPEKHOTO0 OTHOIIEHUS K KYyJIbTYpPHOMY HACJICAUI0 U
TPaAULMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npuposic U
OKpYXaruen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHMS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YJarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIMW, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOIO
ONBITA U OMBITA JACATEIBHOCTH B MPOIECCE peaU3allMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOM JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak akKTUBHOTO U

OTBETCTBEHHOT'O WJ€HA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TMpPaB M OOS3aHHOCTEH, YBaKE€HUE
3aKOHa U MPaBOIOPS/IKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEILHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4eOHBIX M TMO3HABATENIbHBIX 337a4, BHIIOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISITh COOCTBEHHYIO TIO3MIIMI0O MO OTHOILICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIIOJICH C pa3HbIMHU YOEKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COI[MAJIbHBIM MOJI0XKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 33Jady, YBaKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB TMpHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKaAHNUS,

TOTOBHOCTh K TYMaHUTAPHON W BOJOHTEPCKOMN JEATEIbHOCTY;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHCKOU rpaK1aHCKOU WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXKEHUS K CBOEMY HApoOay, YYBCTBA OTBETCTBEHHOCTHU IMEpE]l
Ponuuoi, ropmoctn 3a cBOM Kpald, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JNOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBIICHHE U
pa3BUTHE OWMOJIOTMH, TOHUMAHHS 3HAYCHUs OWOJOTUM B TO3HAHUU 3aKOHOB
IPUPOIBL, B dKU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHI0 u 3amuTte (OTeuyecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSM, CO3/IAHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHUM C
TpaguuusamMu Haponos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIOYas ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHUMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATH Kaue€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, GopMHpPOBAHMS KYJbTYPbI 310POBbSI H
3MOIMOHAJIBHOIO0 0JIaronoJIyYns:

MOHMMAaHWE W peanu3alus 370poBoro u 0Oe3omacHOro obpasza >KU3HH
(310poBOE€  TUTaHWE, COOJIIOJIEHHE TUTMEHUYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAaHHBII PEXUM 3aHATHUH M OTAbIXa, peryispHas (dusndeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE I1IEHHOCTH TMpPaBUJ HHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YrmoTpeOiaeHus
AJIKOr0Jisl, HAPKOTUKOB, KypEeHUS1);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOM OEATEIBHOCTH TEXHOJOTHYECKON M COILMaJILHOM
HaIMpaBJICHHOCTH, CITIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JIEITEIHHOCTD;

UHTEpPEC K pa3IM4HbIM cdepaM MpoPecCUOHATIBHONU JeATeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oynymied mpodeccun U peaTn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIMTAHUS:

AKOJIOTHYECKU I11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KAK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYILeCTBOBaHMSI;

MOBBIIIICHUE YPOBHS OKOJOTMYECKOW KYJIbTYphl: MPUOOPETEHHUE OIbITa
NJJAHUPOBAHUSI TIOCTYNIKOB W OLUEHKM HUX BO3MOXKHBIX IOCIEACTBUM IS
OKPYIKaroIIen CPEIbI;

OCO3HaHHWE TIO00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TyTeH HX
pelIeHus;

CIIOCOOHOCTh HMCIIOJB30BaTh MPUOOpETaeMble MPU HM3YUYEHUH OHOJIOTUU
3HAHUST W YMEHUSA TMPU pEHICHUH MpoOJeM, CBS3aHHBIX C PalMOHATHHBIM
MPUPOOIOIb30BaHMEM  (COOJIIOICHUE  MpaBUi  TOBEICHHS B MPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHUE pABHOBECHUsSI B HSKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE HEINPUATUE JIEUCTBUM, MPUHOCAIIMX Bped  OKPYKAOLIEH
MPUPOJHON Cpelie, YMEHUE MPOTHO3UPOBATH HEOJIArOMPUSITHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIATh UX;

HaJIM4ue Pa3BUTOrO 3KOJIOTHYECKOrO MBIIUIEHUS, SKOJOTUUECKON KYJIBbTYPHI,
OmbITa JEATEIIbHOCTH AKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI MMM B TO3HABATEIIbHOM, KOMMYHUKATHBHOW U COLHMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NESATEIBHOCTH DKOJIOTUYECKOU
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW W OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O HA JIUAJIOTE
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M UWTATEIIbCKOM KYJIBTYpbl KaK CpElICTBa
B3aUMOJICHCTBUSI MEXK]TY JIFOJJbMH U IO3HAHUS MUDA;

NOHUMaHUE crnerudUuKd OUOJIOTMM KaK HAayKd, OCO3HaHUs €& pojiu B
GbOpMUPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JIaHUHM 1ETOCTHOTO
IpeACTaBIeHUs] 00 OKPYXKAIoIeM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKa U
oO1ecTa, B TMO3HAHUHM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodiieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYMUMOCTH OUOJIOTUM [IJII COBPEMEHHOW IUBUIIM3ALINHU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTel BBIXOJIa U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOoOJieM U
obecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTUIO,  PalMOHAIBHOMY
UCIIOJIBb30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHMIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTUYECKUX 3HAHUH B IEIAX
MOBBIIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIMOHAIBHOW I'PAMOTHOCTH O0O0ydYarolmuxcs, GopMupyemon
IPY U3y4YEeHUU OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTA METOAOB MO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJB30BaTh MOJIydaeMble 3HAaHMS [JI1 aHajiu3a u
OOBSCHEHHS SBJIICHUM OKPY’KAIOIIET0 MUpA U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUCHHMS HAa OCHOBE HAy4HBIX (DAKTOB U
MMEIOUIMXCS JAHHBIX C IEJIbI0 MOJYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIB30BaTh OMOJOrMYECKUE 3HAHUS IS
perieHust IpooieM B peabHbIX KU3HEHHBIX CUTYAIIUSIX;

OCO3HAHHME IIEHHOCTHM HAyYHOW MAEATEIbHOCTH, TOTOBHOCTh OCYLIECTBISATH
MPOEKTHYIO U UCCIEI0BATEIBCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh W  CHOCOOHOCTHh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHMI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWM 1O OHOJIOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOLIUXCS
MEXKIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC MOHSATHSA, OTPAKAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEMU(GUKY METOJOB ITO3HAHWS,
HCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJICHUE, MPOlLecC,
cucTeMa, Hay4Hbl (hakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClIeIOBaHMEe,  HAONIOJEHWe, HW3MEpPEHUe, OKCIEPUMEHT U JPYTUX),
yHUBEpCAIbHBIC Y4YeOHBIC JEUCTBUS (MTO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

pEryJsTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (GyHKIMOHAIBHOM
IPAMOTHOCTH W  COLMAJbHOM KOMIIETEHUHH OOYy4YaroMMXCAd, CIIOCOOHOCTD
oOyJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHPOBO33PEHUYSCKHE 3HAHWS W  yHUBEpCAIbHBIC Yy4ueOHBIE JCHCTBHS B
MMO3HABATEIbHON U COUAIIBHOM MTPAKTHUKE.

MertanpenMeTHbIE pe3ysIbTaThl OCBOCHHS IPOTPAMMbl CPEIHETO OOIIero
00pa3oBaHuUsl TOJKHBI OTPAXKATh:

OBJaaaeHne YHHMBEPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHbIMH
NefiCTBUSAMM:

1) 6a30BbIe JIOrHYecKHe AeHCTBUSI:

CaMOCTOSITeTbHO  (popMysMpoBaTh W aKTyaJM3UpPOBaTh  MPoOJIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUNM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, CUHTE3a, CPAaBHEHMsI, KilacCu(pUKauu, 0000IIEHHS ), PACKPBIBATH CMBICIT
OMOJIOTHYECKHUX TOHATUM (BBIACIATh UX XapaKTEpHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C APYTUMHU TOHSITUSIMHU );

OMpEeACITh 1LEJU JSATEeNbHOCTH, 3aJlaBasi mapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMHU 1IEJISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS i1 00bsICHEHUsI ()aKTOB M SIBJICHHM
YKWBOU ITPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBIICHUAX, (DOPMYJIHMPOBATH BHIBOJIBI M 3aKJIFOUCHUS,;

MPUMEHSATD CXEMHO-MO/ICJIbHBIC CpeaCcTBa Ini:| MpeJCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaK)K€  MPOTUBOPEYMH  Pa3HOTO  POJa,  BBISBICHHBIX B Pa3jWYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEHICHUS MPOOJIEMbI ¢ YU4ETOM aHajau3a MMEIOLIUXCS
MaTepHuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JICATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN JEATEIIbHOCTH;

KOOPAWMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPHU PEIICHUH )KM3HEHHBIX MTPOOIIEM.

2) 6a3oBble HccCIeN0BaTEILCKHE 1eiCTBUS:

BJIJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pas3pelieHuss MTpoOJieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJB30BaTh PA3JIUYHBIE BUJIBI JICSITEIBLHOCTH 1O TOJYYEHHUIO HOBOTO
3HAHUS, €Tr0 MHTEPHpeTalluu, MNPeoOpPa30BaHUI0 M TPUMEHEHUIO B Y4YEOHBIX
CUTYyallUsIX, B TOM YHCJIe TIPU CO3/IaHUH YUE€OHBIX U COLIMAIBHBIX ITPOCKTOB;

(bopMUpOBaTh HAYYHBIN THIT MBIIIUICHUS, BJIaJICTh HAYYHOH TEPMHUHOJIOTHEMH,
KJIIOYEBBIMHU MOHSITHSIMU M METOJIAMH;

CTaBUTh M (opMyJaupoBaTh COOCTBEHHBIE 3a/llayd B 00pa3oBaTENbHON
JESITEILHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISBJISATh TPUUYUHHO-CJICACTBEHHBIE CBS3U M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HaXOJUTh apryMEeHThI [JIs J0Ka3aTeJibCTBa
CBOUX yTBEPXkKIEHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEILICHHUS;

AHAJIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEUICHHS 3aJaud  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIIATH IICJICHANIPaBICHHBIA MOUCK IMEpeHoca CPEeACTB M CIIOCOOOB
e CTBUS B MPODHECCHOHAIBHYIO CPEY;

YMETh TEPEHOCHTHh 3HAHUS B TO3HABATEIHHYIO W IMPAKTUUYECKYIO 00JIaCTH
YKU3HEICATCIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJIEH, MpejjiaraTb OpUTMHAIbHBIE MOJIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4, TOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHHUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(GOpMAIUU (TEKCTe y4eOHOTOo
mocoOusi, HAyYHO-TIONMYJISIPHOW JHUTEpaType, OHOJIOTHYECKUX CJIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTEpHETE), aHATU3UPOBATH



uH(}OpMAITUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTHUECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyTHpOBaTh 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJBI MPU TTOUCKE H
oTbope Ouosiorudeckor MH(popMaIu, HeOOXOAMMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

mpuoOpeTaTh OMBIT HMCHOJB30BaHUS WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUMA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HUCIIOIH30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYIO  (HOpMYy  MpEACTaBICHUS
ouonornueckor nHpopmaruu (cxembl, TpaduKu, JUarpaMMBbl, TaOIUIBI, PUCYHKA
H JIpyroe);

UCIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpejAcTBa Npu pabdoTe C
Oouosornuecko uMHGOpMALME: TNPUMEHSTh XUMHUYECKHUe, (GU3HUECKHE U
MaTEMaTUYECKUE 3HAKU W CUMBOJBI, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh W MPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJSITHOCTH;

BJIQJ€Th  HABBIKAMHM  paclo3HaBaHWS M 3allUThl  WHQOpMaIuwy,
nH(OPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

1) oO1enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHN BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JHMAJIOTE€ WU JIUCKYCCUM TIO CYIIECTBY OOCYKJIaeMOMl TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHTEIIBHO BBITIOJIHCHHS TIpesjiaracMon
3a/1ay, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH MO3MIIUN JIPYTrUX YYaCTHUKOB
JMajora Uiv JUCKYCCHUH);

pacmo3HaBaTh HEBepOAJIbHBIE CpPEACTBA OOINECHUS, TIOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh Pa3IM4YHBIMU CIIOcOOamMu OOIIEHUS M B3aMMOJIECUCTBUS, MOHUMATh
HaMEpEHUs JAPYTUX JIIOJICH, MPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOM opme popMyTupOBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PCHHSI C HCIIOIh30BAaHUEM
SA3BIKOBBIX CPEJ/ICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHOU
paboOThI IPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOEHCTBUS MPU PEIICHUH YUeOHOM 3a1auH;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;



NPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIHUHUPOBATH JEUCTBUS IO €€ JOCTHUKEHHIO: COCTABJIATH IUIAH JIEVCTBUM,
pacupenensiaTb poiad € Y4E€TOM MHEHHMI YYaCTHHKOB, OOCYKIaThb pE€3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJIOr0 YYaCTHHKAa KOMAaH/bl B
oOIIMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OIEHUBAaTh UJEU C TO3UIUA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEJICHUE B Pa3JIMUHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJajieHne YHHBEPCAJTbHBIMH PeryJIsTUBHBIMHU J€CTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS U1 BBIABICHUS NPOOIEM U UX
pEIIeHUS B )KU3HECHHBIX U YUYCOHBIX CUTYAIIUSX;

BHIOMpATh HA OCHOBE OHOJIOTUYECKMX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBUSIX M TOCTYMKAaxX MO OTHOIICHHUIO K KMBON MPUPOJIE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO AEATEIbHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIIbHOM
NEATEeIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOATENIbHO COCTAaBJSTh IUIAaH pEHICHHS MpoOJeMbl C  y4€TOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuIupsATh paMK{ Y4€OHOTO IIpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATH IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBAaTh ()OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX 001acTsSIX 3HAHWM, IMOCTOSHHO MOBBINIATH CBOM 0Opa30OBaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIHTATOB LEIISM;

BJIQJCTh  HABBIKAMH  TIO3HABATENHHON  pedieKCMH  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, MX PE3yJIbTaTOB U
OCHOBAHMM, UCIOJIL30BaTh MPUEMBI pedIEKCUU JIJIs OLICHKU CUTYyalluH, BbIOOpA
BEPHOI'O PEILICHHUS;

yMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HUX
CHUKEHHUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaIu3€ pe3yJIbTaTOB
NEATEIbHOCTH,

3) npuHATHE ce0s U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTBl JPYTHX IIPH aHaIu3€ pe3yJIbTaToB
NEeATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € O3ULMH JIPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJ/IbTATBI

[IpeameTHbie pe3yibTaThl ocBoeHUsi mporpammbl COO mo OuonorMu Ha
06a30BOM ypOBHE BKIIIOUAIOT cHeludpuueckue s yueoHoro npeamera «buonorus»
Hay4HbIE€ 3HAHMS, YMEHHUS U CIIOCOOBI AEHCTBUI MO OCBOEHUIO, MHTEPHPETALNH U
npeoOpa3oBaHUI0 3HAHUM, BUJbI JAESTEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX Y4EOHBIX CUTYallUsIX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTYyallUsiX, CBA3AaHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIe
PE3yIbTAThI MIPECTABICHBI IO TOJaM O0yYCHHS.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUIA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpPAa M HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJI€ POCCHUICKHX U
3apyO0eKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YyHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PACKPBIBATH COJAEpPKAHUE OHUOJIOTMYECKUX TEPMUHOB M IMOHSATHH:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEIIeCTB U MpeBpalleHUE
SHEPruu), rOMeocTa3 (CaMOpEryJisdlts), YPOBHEBAs OpraHU3alus KUBBIX CHCTEM,
CaMOBOCTIPOU3BEACHUE (PEMPOAYKIIUS ), HACTIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHas JorMa MOJIEKYJapHOH Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4yeHust (0 1IEHTpax MHOTooOpa3us H
NPOUCXOXKIEHUS KyJIbTypHbIX pactennii H. WM. BaBuiosa), onpenensiTe TpaHUIlbI
UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOAEHUE U
ONMCAaHUE KUBBIX CHUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alvs U IMPOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEpUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMU, OOBSICHEHHE IOTYyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICISTH CYHIECTBEHHBIC MPU3HAKKA BUPYCOB, KJIETOK MPOKApUOT M
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IMPEBPALICHUS HEPIUM B KJIETKE, (POTOCHHTE3a,
MJIACTUYECKOTO M JSHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO pa3BUTHA OpraHU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATH IMOJIyYEHHbIE 3HAHUS Uil OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I IIPUHATHS NPAKTHUYECKUX PEIICHHU B MOBCEIHEBHOU
KU3HH C LEeNpl0 olecredeHus: 0e30MacCHOCTH CBOEro 3J0pOBbs U 3J0POBbS
OKPY>KAIOILUX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOT'O TIOBEJIEHUS B OKPY KaroIen
OPUPOHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHIKEHUN
COBpEMEHHOM Ovonornn U OMOTEXHOJOTHMH A1 palMOHAIbHOIO
MPUPOAONOIB30BAHUS;

YMEHHE pemaTh »JJEMEHTapHble TEHETHYECKHe 3aJadyd Ha MOHO- H
IUTUOPUIHOE CKpEIMBAHUE, CLEIJIEHHOE HAaCJIEeI0BaHUE, COCTaBISITH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMsI JIJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpATOpPHBIE M MpaKkTUYeCKHe padoThbl, COOI0IATh
npaBuia nmpy pabore ¢ yueOHbIM U Jab0paTOPHBIM 000pPYI0BaAHUEM;

yMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALIUIO
OMOJIOTHYECKOTO COACpKAHMs, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccoBOW MH(OpMaNWU, HAyYHO-TOMYJISIPHBIC
MaTepuaibl), dTUYECKHE ACIEKThl COBPEMEHHBIX MCCIENOBAaHUN B OMOJIOIMH,
MeIMIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIC NHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011258 OMOIOTHYECKYI0 MH(OpPMAILIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBIN annapar OMOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUH B CHCTEME Hay4HOTO
3HAHUS €CTECTBEHHBIX HAyK, B (OPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa M HAYYHOIO MHPOBO33pPEHUS, O BKJIAJE POCCUUCKHUX U
3apyOexHBIX y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUM, (YHKIHMOHATIHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pEUICHHsI )KU3HCHHBIX 3a/1aY;

YMEHHME DPACKpPBIBATh COAEpKAHUE OMOJIOIMYECKUX TEPMHHOB M IOHSTHM:
BUJI, TOMYJIALNS, TeHO(POHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PaKTOPBI) IBOJIIOLINHY,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHHUE, SKOJIOTHYECKHE (PAKTOPHI,



JKOCUCTEMA, MPOAYLEHTBl, KOHCYMEHTBI, PpEAyLEHTbl, LEeNu IHUTAHHUS,
AKOJIOTHYECKas MUpaMuia, OMoreorenos, onocdepa;

yMEHUE H3aratb OWMOJOTMYECKHEe TEeopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUMU), 3aKOHBI U 3aKOHOMEPHOCTU
(3apogasimieBoro cxoxacrea K. M. boapa, depenoBaHusi TJIaBHBIX HampaBlICHUN U
myTeit sBomoruu A. H. CeseprioBa, yuenust o 6mochepe B. U. Bepnaackoro),
OMpeEeATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIaMU HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONUCAaHHUE KUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJOTMYECKOTO  JKCIIEPUMEHTa,  BBIABHKCHHE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIEIyEMbIMH BEJIUYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pE3yIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE
JenaTh BBIBOJbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIUI, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolneHO030B M  JKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHUI000pA30BaHUS, MPUCIOCOOJICHHOCTU
OpPraHM3MOB, JEWUCTBUS 3KOJOTHYECKHX (PAKTOPOB HA OpraHU3Mbl, IEpeHOca
BEIIECTB W IIOTOKAa 3HEPrMM B B3KOCHCTEMAaX, AHTPOIOICHHBIX HW3MEHEHUU B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJIyYeHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, I NMPUHATHS NMPAKTUYECKUX PELICHUW B IOBCEIHEBHOU
KU3HU C LeJbl0 olecreyeHus: 0e30MacCHOCTH CBOEro 3/I0pPOBbs U 3J0POBbS
OKPY KaIOLUX JIIOJIeH, COOJII0ICHHSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKarolen
OPUPOTHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIIBHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE pelaTh 3JIEeMEHTapHble OMOJOTMYECKHE 3a/layd, COCTaBISATh CXEMBbI
NepeHoca BeIleCTB U SHEPTUU B dKOCHUCTEeMaX (1IeMU MUTaHUs);

yMEHUE BBIMOJHATH JIA0OpATOpPHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBmiIa mpu padboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYOBAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh M HHTEPIPETUPOBATH HUH(MOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMS, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpMaLKU, HAYYHO-IOMYJISIPHbIE
Marepualibl),  paccMaTpuBaTh  IJI00AJIbBHBIE  SKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast OMONOTMYECKy0 UH(MOPMAIIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO
WCII0JIb30BaTh MOHATUIHBIN anmapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/mm P Konrtpoabusie | IlpakTuueckue (uinpp )
NPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
bu6 OK
1 buonorus xak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
2 JKuBbl€ CHCTEMBI M UX OpraHU3aLUs 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7{41¢c292
. bubmuorexka [JOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
4 KuzneneseabHOCTh KICTKH 6 bubmorexa OK
https://m.edsoo.ru/7{41¢292
5 Pa3sMHOXKEHNE U MUHAMBUAYAIBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M1 I3MEHYHBOCTD 2 15 bubmuoreka [JOK
OpPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeM https://m.edsoo.ru/7{41¢292
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KouanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHHe pa3aeioB U TeEM nudpoBLIE
Ne ni/m P Kontpoabnbie | IlpakTnueckne (nupp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubnunoreka [IOK
1 1
IBOMOIHOHHAS OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE )KM3HU Ha 9 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"du3Mbl U OKpy KaroIas cpeaa 5 1 bubnmorera OK
p Py t peA https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa ¥ YKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa ITOK
https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7{41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosauyecTBO 4acoB JJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoxka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yueHusi  o0pa3oBaTesibHbIE
padoTbI padoTbI
pecypcsl
but6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUS KUBOU HPHUPOJIBI.
[Ipaktuyeckas padora Ne 1
but6mmoreka [IOK
2 «Mcnonp30BaHUE pa3IUYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METOIOB MPU U3yUYECHUU
OMOJIOTUIECKIX OOBEKTOBY
3 buosiornueckue cUCTEMBI, IPOLIECCHI | bubnuorexa [JOK
U UX U3y4YE€HUE https://m.edsoo.ru/863e6564
4 XUMUYECKUi cocTaB KIeTKU. Boja 1 bubmuorexa [JOK
MHHEPAIbHBIE COJIU https://m.edsoo.ru/863e674¢
bub6mmoreka [IOK
5 b .C 0 |
SITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds0o.ru/863e6b72
depMeHThl — OHOJIOTrHYECKHe
karanu3aropsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue | 0.5 bu6nmoreka [JOK
KaTAIUTUYECKOW aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPe aMHJIa3hI
WJTU KaTajasbl)»
b K
7 VYranesoasl. JIunuasl 1 nomorexa [0

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



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

but6mmorekxa [IOK

8 Hyirentoseie kucnotsr. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MmeTonbl U3y4eHus bu6nuoreka [IOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knertka kak 1enoctHas XxuBast
cucrema
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTopHnast pabota Ne 2
«M3yuenue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.1ru/863¢e61f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.1u/863¢716¢
TFOTOBBIX MUKpOIIpENaparTax u ux
OITHCAHHE»
12 OOMeH BelleCTB WIH METa00JIN3M bubmorexa [IOK
https://m.eds00.1ru/863e766¢
13 ®doTtocuHTE3. XEMOCHHTE3 bubmmorexa OK
https://m.edsoo.ru/863¢7c98
14 DHepreTuyeckuii o0OMeH Bubnmorexa [IOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN LMK KICTKHU. [leneHue
KJIeTku. Muto3. JlaboparopHas
15 pabota Ne 3 «HabmromeHue MuTo3a B 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKa KOpEIlIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»»
16 buocuntes 6enka. Peakuus bubnuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — OuocuHTe3 Oenka bubmmorexa OK
https://m.eds00.1ru/863e796¢
18 Hexnerounsie popMbl )xU3HU — bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI

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

bubmmoreka [IOK

19 @OopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831¢
but6mmoreka [IOK

20 Metri

enos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 0.5 bu6mmoreka [JOK
«M3ydyeHue cTpoeHus MOIOBbIX ’ https://m.edsoo.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MHUKpOIIpenapaTax»
” NuauBuayanbHOE pa3BUTHE bubmmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
” ['eneTnka — Hayka o bu6nuoreka [JOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTHU https://m.eds00.1ru/863e8612
3aKOHOMEPHOCTH HACIIECIOBAHUS

24 NpH3HaKOB. MoHOrHOpUIHOE bubmmorexa HOK

p ' pHA https://m.eds00.ru/863e¢8878
CKpEIIMBAHHE

WTHOpUIHOE CKPEIIMBAaHKE. 3aKOH
A P Pt but6mmoreka [IOK

25 HE3aBUCUMOI'O HACJICTOBAHUA

https://m.edsoo0.ru/863e¢89a4

MIPU3HAKOB
CluenieHHOE HACICIOBaHHE
npusHakoB. JJaboparopHas pabota

2% Ne 5 «M3yuenue pe3ynpTaToB 0.5 bubnuorexa LIOK
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIUBAHUS Y TPO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»»

27 T'enetnka nona. HacnenoBanue but6moreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIUICHHBIX C I10JIOM

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

N3menunBocThb. HeHacnencrBeHHas
M3MEHUYUBOCTh. JIabopaTopHas

73 pabora Ne 6. Uzyuenue ) 0.5 bu6nmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BapUALIMOHHOIO psiia U
BAPUALIMOHHON KPUBON»

HacnenctBeHHast ”3MEHYMBOCTD.

29 JlaGopaTtopHas pabota No 7. 1 0.5 bu6nmoreka [JOK
«AHanu3 MyTanuil y 1po30¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»»

30 I'eneTuka yenoBeka 1 bubmmorexa HOK

https://m.edsoo.ru/863e8d78
PezeprHblil ypok. O60011eHNE 1O

31 teMe «HacnencTBeHHOCTD U 1

W3MEHYMBOCTh OPraHU3MOB)
butmmoreka [IOK

32 Ceneiuns kak Hayka i mpouece ! https://m.edsoo.ru/863e92 14

1 MeTtoabl U JOCTUKEHUS CENEKLIMU | bu6nuoreka [IOK
PaCTEHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

14 buorexHosorus kak orpacib 1 bu6nmoreka [JOK
MPOU3BOJACTBA https://m.eds00.ru/863e¢9336

OBULIEE KOJIMYECTBO YACOB 110 34 4

[TPOTPAMME



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposBbIe
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMS U METOJIbI €€ U3YUCHUS 1 buommorera [IOK
t A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBaeHUN 1 bu6mmoreka [JOK
00 3BOTIOIINHU https://m.eds00.1u/863e¢9570
butmmoreka [IOK
3 MukposBosto 1
HIPOIBOITIOLIA https://m.edsoo.ru/863e9cle
[omynsiius Kak s1IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOLUH.
ATHITIA BIA but6mmoreka [IOK
4 Jlaboparopuas pabota Ne 1 1 0.5
https://m.eds00.1ru/863e99¢6
«CpaBHEHME BHJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBroKymue cuiibl (3JIeMEHTapHBIC 1 bu6mmoreka [JOK
(akTOpBI) SBOIIOLIUU https://m.edsoo.ru/863e9da4
bubmmoreka [IOK
6 EctecTBenHsIit 0TO0p U €T0 PopMBI |
P dop https://m.edsoo.ru/863e9ed0
Pe3ynbpTathl 3BOMIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pa3oBanue. JlabopaTtopHas 1 0.5 bu6nuoreka [JOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
PUCIIOCOOTICHHOCTH OpPraHu3Ma U eé
OTHOCHUTEILHOTO XapaKTepay
2 Hamnpasnenus u nytu 1 bu6nuorexa [IOK

MaKpO3BOJIFOIUN

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



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

Heob6patumocTts 3BOMIONINN

Ucrtopus xu3Hu Ha 3emiie U METOIbI

10 N
e€ U3y4eHus
1 ['unoTte3bl MPOUCXOKIACHUS KUZHU bu6nmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863c¢a5a6
12 PazButue xu3Hu Ha 3emMiie 1o 3paMm u bubnuorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl YBOIIOLIUN
PACTUTENBHOIO U XKUBOTHOTO MHpA.
13 [Ipaktudeckas padora Ne 1 0.5 bu6nuorexa [IOK
«3y4yeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpPraHn4ecKoro Mupa https://m.edsoo.ru/863ca48e
15 DBOJTIOIHS Y€JI0BEKa (AHTPOIIOTEHE3) Bubnmorera [IOK
https://m.edsoo.ru/863eac2c
16 JIBmokymiue cuibl (haKTophl) bu6nuoreka [IOK
aHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMM 3BOJIOLNH
YyeJioBeKa
13 Yenoseueckue pacbl U IPUPOIHbBIE bu6nuoreka [JOK
aJlarTalvy 4ejg0BeKa https://m.edsoo.ru/863eaea2
Pesepsubliii ypok. O60011eHIE TIO
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
YKU3HU HA 3eMJie»
20 DKOJIOTUS KaK HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUECKHE bubnuoreka [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

(akTopbl

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

AbGuotndeckue GakTopsbI.
JlaGopatopHas pabora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

. bubnuorexa [JOK
22 pacTeHHi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». Jlaboparopras padbora
Ne 4. «Bnusinue cBera Ha pocT u
pa3BUTHE YEPEHKOB KOJIEyCa)
but6mmoreka [IOK
23 buornueckue gpakro
MOTHYECKHE (GaKTOpE! https://m.edsoo.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKU
nomysiiun. [IpakTudeckas paborta
24 Ne 2 «IToncuét mIoTHOCTH 0.5
TIOTTYJISIII pa3HBIX BUIOB
pacTteHuin»
75 Coo01iecTBa OPraHu3MOB — butmmoreka [IOK
OMOIICHO3 https://m.edsoo0.1u/863eb46a
2% DKOJOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TOKA3aTENH YKOCUCTEMBI.
butmmoreka [IOK
27 DKOJOTHYECKUE MUPAMUIBI.
. https://m.edsoo.ru/863¢b5fa
CgoiictBa 3xocucteM. Cykieccust
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPOIIOTE€HHbIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnuorexa LIOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

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

32 UYenoseuecTBo B Onochepe 3emin 1
13 CocymiecTBOBaHUE MTPUPOJIBI U | bu6nuoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprHbIil ypok. O600I1ICHUE TEMBI
34 «Co00111eCTBa 1 DIKOIIOTNTYECKHUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 xnacc/ [laceunnk B.B., Kamenckwuit A.A., Py6mos A.M. u apyrue
/Mlon pen. Ilaceunuxa B.B., Akiimonepnoe o611ecTBo «31aTenbCTBO

«IIpocseuieHue

METOAUYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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