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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl MO OWOJIOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpEJICIICHHsI TTOAX0I0B K (POPMHUPOBAHUIO COJEpKaHUSA Y4eOHOTro mpeaMera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COACp)KaHUs, pE3yJbTaTOB OOyYCHHS U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKM BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Iux
IEeIIX W TPUHIMIAX, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeaHero oo6miero o6OpasoBanus B Poccuiickoit depeparnuu, a Takke
TIOJIOKECHHMSI O cTie(UKe ONOJIOTHH, € 3HAUCHUH B TTO3HAHWUW KUBOW MTPUPOIBI
U o0ecleueHUH CYIIECTBOBaHHUS uenoBeueckoro oobmiectBa. CoryiacHo
HA3BaHHBIM ITOJIOKEHUSM, OIpPEICeHb OCHOBHBIC (YHKIIMHM MPOTPaMMBI TI0
OuoJoruu u e€ CTpPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBICHUWE O IEiAx, 00 oOrei
CTpaTeruu OOYYCHUS, BOCIUTAHUS M PAa3BUTHA OOYYAIOIIMXCS CpPEACTBAMHU
yueOHoro mnpeaMera «buonorusi», ompeaessieT o00s3aTelbHOE MPEIMETHOE
COJICp)KaHME, €ero CTPYKTYypy, pacmpeiciieHHe Mo pasaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXcsl.

B nporpaMmvme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JEATeIIbHOCTH/Y4eOHBIX MEUCTBUN 0O0YYaIOIMMXCS MO OCBOSHUIO COJICPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peanu3oBaH TMPUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Onaromaps
4yeMy B HEW NpOCMATpPUBAETCS HAMpaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OPHUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUNA O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromier npupogHor cpeae. Iloatomy Hapsaay ¢ U3y4YCHUEM
0OIIEeOMOIOTUYECKUX TEOPU, a TAaK)Ke 3HAHUU O CTPOCHUHM >KUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B HUX TPOIECCOB B
mporpaMme 1o OWOJIOTHH YJeJICHO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B MIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MMPUKIIATHBIX 3371a4, B TOM YHUCJIE:
npoWIIaKTUKA ~ HACIEJACTBEHHBIX  3a00JIEBaHUW  YEJOBEKa,  MEIUKO-
TeHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU



1enecoo0pa3Horo MOBEAEHUS B OKpYXKalolled MNpUpPOJHON cpeje, aHaiu3a
BIIUSHUS XO3SUCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE BHUMaHUS K  MOPUKIATHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIOBUM NJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4arOnIuXxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3MAET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHuUs
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro obpasa
KU3HHU, DKOJIOTUYECKOTO MBIINUICHUS, IIEHHOCTHOTO OTHOIICHUS K JKHBOM
PUPO/IE U YEITOBEKY.

Bonpmoe  3HaveHwe ~ OmOJIOTHST  MMEET  TakXke  JUIS  PEIICHHS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oOmiero oOpa3oBaHus,
coruanu3anuy ooydvaronuxcs. M3yuenune Ouonoruu obOecnedmBaeT YCIOBUS
LTSI dbopmupoBaHus MHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX u
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOW  KYIbTYpbl, CIOCOOCTBYET
UHTETpanuu OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMETOB, B YacTHOCTH, Gu3WKH, Xumuu U Teorpaduu. HazpaHHbIe
MOJIOKEHMSI O TpPEeJHA3HAUYCHUU ydeOHOro mpenMeTa «bHONOTHS» COCTaBUIU
OCHOBY JUIsl OTpPEJENICHHS MOAXOJ0B K OTOOPY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTABJICHHOTO B POrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMKA KYJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJIKHbI OCBOMTH 3HAHUS M YMEHHS, 3HAUMMbIC JIs
dbopMupoBaHusi 0OIIEH KyJIbTYPhI, OMPECISAIONINE aJCKBATHOE IOBEICHUE
YeJI0BeKa B OKpY KaroIlel MpUPOIHON Cpesie, BOCTpeOOBaHHBIE B TTOBCETHEBHOM
KU3HU M MPAKTHICCKOU AesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHHI
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJACTABICHHHA O COBPEMCHHOW €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M IIEHHOCTHBIX OPHEHTAUUAX JHMYHOCTH, CIIOCOOCTBYIOIIUX
TYMaHHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CtpykTypupoBaHUE COJEpkKaHUs Y4eOHOTO MaTephayia B MporpaMme Io
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMeTra
«buonorus» BBIIEIEHBI CIEAYIOIINE COAEPKATEIbHbIC JIMHUM: «bHomorus kak
HayKka. MeTopl HaydHOro No3HaHus», «KileTka kak Ouojornyeckas cucteMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOrooOpasue
OPraHWYECKOTr0 MHpPa», «OBOJIOLUSA KUBOU NPUPOABD», «IKOCUCTEMBI U
MIPUCYIIINE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yyebHoro npeamera «buornorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHUE OOYyYalolMMUCA 3HAHUSAMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHCTEM PAa3HOTO paHra U MNpUOOpeTeHHue YyMEHUi
UCIIOJIb30BaTh 3TH 3HAHUS JJIl TPAMOTHBIX JACHCTBUN B OTHOIIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS Pa3IUYHbIX )KU3HEHHBIX TPOOIIEM.

Hoctwxenue 1enu u3ydeHus: y4yeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE 00YYAIOUIUMUCA CUCTEMbI 3HAHUUA O OMOJIOTMYECKUX TEOPHUSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, MPaBWIAX, CIyXallUX
OCHOBOU 17151 POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHUpa, O METOJaxX Hay4dyHOro TIO3HAHUS, CTPOEHUH, MHOT000pa3uu U
OCOOEHHOCTSIX JKMBBIX CHCTEM DPAa3HOTO YpPOBHSI OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUAX B OMOJIOTUH;

dbopMupoBaHue y 00yJaroumxcsi MO3HABATENbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKHX CINOCOOHOCTEW B MpOIECCe aHalIM3a JIaHHBIX O MyTSIX Pa3BUTHA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluy;

CTAaHOBIICHHE Y OOYyYaloImUXCs OOImel KyIbTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH H  OIICHUBATH  SBIICHUS
OKPYKaIOLIEro MHpa JKMBOM IPUPOABI HA OCHOBAaHMM 3HAHUM M OIIBITA,
MIOJIYYEHHBIX P U3yYEHUN OMOJIOTUN;

GopmMupoBaHue y O0O0y4alomMXCs YMEHHUHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOrMYECKUX 3HAHUU B NMPAKTUUYECKON AEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Ul U arpoOHOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM
NPUPOJIBI, HEOOXOAWMOCTH OEpeXHOro OTHOUIEHUS K HeH, coOioneHus
ATUYECKUX HOPM IPH MPOBEACHUH ONOJIOIrMUECKUX HCCIIEOBaHUII;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYIBTYpPHI, 1711 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUW B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH MO OTHOUIEHHIO K OKPY KAIOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U COOJIIOJEHUE MeEp
npopUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISETCS 00SI3aTEIBHBIM YYCOHBIM IIPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOM 001acTn «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

Jns  w3yudeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexenio), B
11 knacce — 34 gaca (1 gac B HeACMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metonsl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiIaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIx. Yorcon u ©.
Kpuk.

Tabmuiel 1 cxeMbl: «MeTOAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYCHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOBI.

CpoiicTBa OmocucteM U HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbI, OpPraHU3MEHHBIMH,
MOIYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKU ),
OumochepHBIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKH JKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyiasl JTHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHE JIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. lloaaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HeszamennmMble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE cCBoWcTBa OenkoB. buonornueckue
(yHKUIUU OENKOB.

®epmeHThl — Ouonornueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust GepMEeHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJuTo103a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlununapl: TpUrIMuepuasl, QGocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonorndeckue Qynkuun aunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuael — MoHOMEpBI
HyKJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Huronmoruss — Hayka o kierke. Kierounas teopus — mnpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAyYHOM IMO3HAHWU. METOIbI U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBas cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapyHas MmemOpana, mosiekynbl JJHK kak renernyeckuii ammapar,
cuUcTeMa CUHTe3a Oerka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAsA CTEHKA, MIITUKOKAIUKC,
ux ¢yaknouu. I[lnasmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIUH.
Huromnasma u e€ opranouasl. OqHomemOpanHbie opraHounbl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. [lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHAPHUH, MacTuabl. [IpoucxoxkaeHne MUTOXOHIPHUM W TUIacTHA. Buuabl
wiactua. HemeMOpaHHble OpraHOUIbI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsaTopHblid HeHTp KiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIljia3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiigen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHue XUuMUUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuipl u cxembl: «llepuoauyeckast TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYIbl BOABIY, «buocuHTes Oenka», «CTpOCHHE MOJEKYIbI
oenkay», «Ctpoenue gepmenta», «Hyknennossie kucnoTel. JJHK», «Ctpoenue
Monekynsl AT®», «CrTpoeHue >yKapuOTHUECKOM KieTku», «CrpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKHW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHue sapa KIETKW», «YTJIEBOJIbI»,
«JIumaaey.

O6GopynoBaHUE: CBETOBOM MHUKPOCKOI, OOOPYJOBAaHUE MJI MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yyeHue KaTaIMTHYECKONW AKTHUBHOCTHU
¢dbepMeHTOB (Ha MpUMEPEe aMIIIa3bl WM KaTaasbl)y.

JlaGoparopnass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHICAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMUIIAINSA (TUTACTUYECKUI 0OMEH )
U JUCCUMWISIMS (PHEpreTHUYecKuii 0OMeH) — JIB€ CTOPOHBI €MHOI0 IMpollecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTabou3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOdHBIH U  TerepoTpodHbIA. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHHe ¢(OTOCHMHTE3a IS
KU3HU Ha 3emusie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UpYoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIie.

DHepreTuyueckuii 0OMeH B kieTke. PacuienyieHue BelecTB, BbIIEIECHUE U
AKKyMYJIMUPOBAHUE OJHEPTUM B KIETKE. OJTambl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKMCICHHE, WIN KIETOYHOE
JIbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTHYecKuil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Jrtambl TpaHchaauuu. KoaupoBanue amuHOKUCIOT. Poib
pubocoM B OMocHHTE3E OeliKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTkpbiTUA BUpPYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc ummynoaepunuta yenoseka (BHUY) — Bo36ynurens CIINda.
O6OpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0omMen», «Xiaopormiact», «Porocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
koa», «Bupyce», «baktepuodarn», «CTpoeHHe U KU3HEHHBIA LMK BUpYyca
CITIN/da, 6akrepuodaray, «Permmukamms JJHK».

O6opynoBaHue: MOJIeIN-aIIUINKalIu «Y nBoeHHue JIHK u
TpaHCKpUMIUsa», «buocunTe3 0enka», «CTpoeHHE KIETKU», MOJENIb CTPYKTYPHI
JIHK.

Tema 5. PasMHokeHHe M MHIUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Krerounbrit Uk, Wik >KM3HEHHBIN MUK KieTkd. HTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIM M TaIJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMATH/IBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUSI W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubGenb KIETKH — armomnTo3.

@dopMbl  pa3MHOXKEHUS OpPraHU3MOB: Oecroyioe © TMoJIoBoe. Buawbl
Oecrioloro  pa3MHOXKEHHsI: JCJICHHE HaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUISl CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTAUYHUS OT OECIIOJIOrO.

Meiio3. Cranuu meiosa. IIpoueccsl, mpoucxoadiine Ha CTaausxX Meiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bruonormyeckuii CMbICT H
3Ha4YEHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CeMEHHUKHU U SUYHUKU. OOpa3oBaHUE U PA3BUTHUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30uJ, SIUIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Jtanbsl SMOPUOHAIBHOIO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisiius, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (JIM4YrHOuYHOE). Brnusuue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii mukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  MHKporpenaparsl  «CrepMaTo3oubl
MJIEKONIUATAOUIEro», «JSlinexkneTka wmiekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENb-alIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopnas pabora Ne 3. «HaOGmroneHue MuTO3a B KJIETKaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopHast pa6ota Ne 4. «M3yueHue CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun re”Hetuku. Mcropus paszButusa reHeTtuku. Poib
LATOJIOTUA U 3MOPHUOJIOTUM B CTAHOBJIEHHM T'€HETUKH. BKiaa poccuilcKux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUI).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThuuecKass CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSA  MPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpuiHOE CKpelllUuBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



epBoro nokojeHuss. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctoTel raMeT. I10JIHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpunHoe CKpeluBaHuWEe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl ONPEeIeSICHUs] TEHOTUIIa OCOOMU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HAaCJIeJOBaHMI0 TeHOB. Hapyiienue crenjeHuss TE€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEeHUE M0JIa. AyTOCOMBI U TTOJIOBBIE
XpoMocombl. ['oMoraMeTHble M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETVICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunsr W3MEHUYHNBOCTH: HEHACJICICTBEHHAs u
HaclieCcTBEHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHONW W3MEHYMBOCTU. BapuanuoHHBIA psia U
BapualMoHHas kpuBad. Hopma peaknuu npusHaka. KoiauyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, uid reHOTUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TO0JIOBOM TIPOIEecCC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W TPUYUHBI MYyTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKUX PSJIOB B HACJCIACTBEHHOU
n3menuynuBoctu H. M. BaBuiosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetruka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YEJI0BEKa: reHeaJorndecKum, OJIM3HEIIOBBIN, LIMTOT€HETUYCCKUH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-reHeTHYeckuil. COBPEMEHHOE OIpeeICHNE
FEHOTHIIA: MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoiisio IT[P-anammu3a. HacnencTBenHble 3a00JieBaHUS 4YeJOBEKAa: T'CHHBIC
OoJie3Hu, 00JIE3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE
oome3nn. ComaTWyeckWe W TeHepaTHUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOTO 00pa3a KU3HHU, TUArHOCTHKH, MPOMHUIIAKTAKY 1 JICUCHUS
reHeThdeckux OoJiesHe. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUYCHUH TE€HETUYECKUX
3a00JIEBaHMI1 YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuet u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOTCHETUYECKAas: OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHCTOTBI TramMer», «JurubpuaHoe  CKpEIIuBaHHEY,
«lluTomornyeckue OCHOBBI  JAUTHOPUIHOTO  CKpeHIMBaHus», «Meio3»,
«B3auMoIeNCTBUE aJUICIIBHBIX TI'€HOB», «l'€HEeTUYeCKHe KapThl paCTEHUU,
KUBOTHBIX M YeJOBEKa», «l'€HETHKa MoJ1a», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuka rpyri Kpopu», «MyTallnoOHHAs ©3MEHUUBOCTHY.

O6opynoBanue: MoJenu-aniukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «Jurunbpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON ¥ MuUKpompemnapatr «/Ipo3oduna» (Hopma, MyTauu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opoxX MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y JPO30(DHIIbI Ha TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopHass pabora Ne 6. «M3yuenue mMoauUKAITMOHHON
U3MEHYMBOCTH, TOCTPOECHHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas pa6ota Ne 7. «AHaNHW3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHE U aHAIW3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 ULEHTpax NPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS TOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOBI CENEKIUUA. MacCOBBIM M MHIUBHIYaTbHbBIN OTOOPHI
B CEJICKIIMM PACTEeHUH U KUBOTHBIX. OlleHKA 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — wWHOpuAWHT. Uncras nuaus. CKpeniMBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas ruOpuamnzauus U e€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUS CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHKEHEpUs. DTalbl
co3nanusi pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. KierouyHas



nwxkeHepusa. KietouHele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKEHHUE
pacrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOU(MDUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumpel U cxembl: kapta «lleHTpbl MPOUCXOXKACHUS W MHOT00O0pasus
KyJbTYpHBIX pacTteHui», «llopoasl gomMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuity, «OTnanéHHas rudpuausamnus», «PaboTel akaaemMuka
M. @. Usanosay, «lloaumnonaus», «O0bEKTH OMOTEXHOIOTUNY», «KiaeTouHble
KyJbTYpbl U KIOHHUpOBaHue», «KOHCTpynpoBaHME€ U TEPEHOC T'EHOB,
XpPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KYJbTYPHBIX COPTOB pacTeHul, repoapuii «CellbCKOX03UCTBEHHBIE PACTECHUSY.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Okckypcusi « OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIMU PACTCHUN U
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCIBITATEIBHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabopaTopHio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT S,

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BOMIOUUM. [laneoHToOMOrMYEeCKHE: MOCIEA0BATENBLHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Hirop MaTepuKkoB u
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METAa0OIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomounonHas Tteopust Y. JlapBuHa. IIpenmnochbuiku BO3HUKHOBEHHS
JapBUHU3MA. JIBUXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaeneHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Boiroruu (CTI) u e€ 0OCHOBHBIE MTOJIOKEHUS.

MuxkposBotorus. [Tonmynsiius kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUMA BUJOB B pUpoje. MyTallmoOHHBII
MpOIeCC M KOMOWMHATUBHAS M3MEHUYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EctectBennsiit or60op — Hampanstonui (akrtop sBostonuu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6eHHOCTh OpraHW3MOB KaK pe3yibTaT 3BoJOIMU. [IpumMepsl
pUCcocoOJIeHu y oprannu3MoB. ApoMopd 03kl U UaNOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepuu Buma. OcHOBHbBIE (DOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. Dopmbl  3BOJMIOIUK:  (PUIETUUECKAs, JAUBEPreHTHAs,
KOHBEpIeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEeMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs paguanus.
JdeMoHcTpanum:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, U. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmumpel u cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apOobIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXEOonTepuKcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOp», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «Ilomystuum»,
«MyTarnmoHHasi U3MEHYMBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «JBwxkymmue cunbl 3Bomonun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIIECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUA00Opa3OBaHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKusa «lIprumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
AKUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPABICHUS SBOJIOLNNY», 00bEMHAS MOJECIIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckass kapra mupa, KoJuieKiusi «DOpMbl COXpPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb anmiukanus «llepexpéct
XpOMOCOM», BJIaxHble mpenaparsl «Pa3Butue Hacekomoroy, «Pa3Burtue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduiia» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas padbota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydyHbple rUnoTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHClepMus. XUMHUYecKas
HBOJIIOIUSI. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. DOPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U e€ mnepuoOabl: KeMOpPUHUCKHIA,
OPAOBUKCKHM, CHITYPUUCKU, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa ¥ €€ NepruoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBI.

XapaKkTepuCTUKA KIUMaTa U reoJIOTHYecKuX npoueccoB. OCHOBHBIE ATaIIbl
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBJIEHME, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHpa KaK OTpa)keHHe 3BOIOLMU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJloBEeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa.  MeToabl  M3ydYeHUs
anTponoreHe3a. CxoxctBa W pa3iauuMs — 4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymue  cunsl  (pakTopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBbIH 0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DSBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHbld. Haxonkn McKonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
001acTh pacrpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckne packl. OCHOBHBIE OOJBIIME paChl:  E€BPOINCOHTHAS
(eBpasumiickasi), HErpo-aBCTpajiouJiHasl (PKBaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCTIOCOOJEHHOCTH  MpeAcTaBUTENEH



YeJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. ENMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. K. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHre COJIHEUHOM CHCTEMbI», «PazButune
opraHuueckoro wmwupa», «PactutenpHas kieTtka», «KuBOoTHas KJeTkay,
«IIpokapuotnueckas kieTka», «CoOBpeMeHHasi CUCTeMa OPraHUYEeCKOTO MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJIOK TIPEJKOB
COBPEMEHHOT0 ueloBekay, «JlpeBuelmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE JTION», «HeT0BEUECKHUE paChl».

O6opynoBanue: wmymspoku — «[IpoucxoxaeHue  venoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEAHIepTaablla, KPOMAHBOHIIA), CJICTKUA WJIU
U300pakeHUsT KaMEHHBIX OpPYAMM TMEePBOOBITHOTO ueoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas TaOnuia, KOWICKIUS «Dopmel
COXPaHHOCTH MCKOTAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTrueckast pabota Ne 1. «/3ydeHue MCKomaeMbIX OCTATKOB pPacTCHHUI
Y KUBOTHBIX B KOJUICKLIHIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WM KpaeBeAYECKUN My3ei).

Tema 3. Opranusmsl U OKpYKAKOIIasi cpeaa.

OKOJOTHUsl Kak Hayka. 3ajaud W pa3lielibl  dKOJIOoTHM. MeTobl
AKOJIOTUYECKUX HCCIEOBaHUM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BeKa.

Cpenbl oOMTaHUsT OpraHU3MOB: BOJHAsI, HA3€MHO-BO3/YyIIIHAS, TIOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Okonorunueckue ¢akropel. Knaccudukanus skomoruyeckux (HakTOpOB:
abuoTnyeckue, OMOTHYECKHME M aHTPONOTreHHbIE. [[elicTBHE SKOJOrMYEeCKUX
(aKTOpOB Ha OPTraHU3MBI.

Abuotnueckue (hakTOopHI: CBET, TEeMIIeparTypa, BJIAKHOCT.
®dotonepuoauszM. IlpucnocobneHns OpraHu3MOB K JEUCTBUIO aOMOTHYECKUX
dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopel. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHIUSI, XHUITHUYEeCTBO, cuMOMo3 wu ero ¢opmel. [lapazutuswm,
KOoomepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMeHcanu3M, HEWUTpaau3M. 3Haue€HHE OWOTHUYECKUX B3aUMOJCUCTBUN MJid
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTHUKU TONyJsiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIECHHOCTb, TMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTU MOMYJISIUHA U €€ PEeTyIIsIIusl.

JdeMoHcTpanum:

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

Tabmuiel u cxemsl: kapra «IIpupoansie 30HbI 3emin», «Cpeabl OOUTaHUS
opranu3zMoBy, «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TONyJsaiuu uHdy3opun-tydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PacTCHHUI
U3 pPa3HbIX MECT OOUTAHUSI.

JlaGoparopnass pabora Ne 4. «BnusHHEe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckass pabora Ne 2. «[loacuér MIOTHOCTH MOMYJALMA pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01ecTBa M 3KOJI0rHIeCKHE CHCTEMBI.

Coo01iectBo opranu3mMoB — OuoreHo3. CTpyKTypbl OUOIIEHO3a: BHIOBas,
npocTpaHCTBeHHas, Tpoduueckas (mumienas). Buasli-nomunantel. CBsi3u B
OuoIEeHO3E.

Okonoruyeckue cucrembl (dxocuctembl). [lonstne 00 skocucTeMe H
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BEmIECTB U TMOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTEMBI. [TuteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTeld dSKOCHCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYIsLU, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTeMa
XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kxak (aktop ycroumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. KuBoe BemectBo u ero Qynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00aabHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yrnepopa, azora). 30HaNBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEHHbIE W3MEHEHHUS B
ouocdepe. ['ModanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHuE MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak  OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HMCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipt u cxemsl: «llumessie enmny, «brUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponusie coobmecTBay, «llenu nutanus», «IKojoruyeckas MUPaAMUIAY,
«buocpepa um  dyenoBek», «IKocHCTEMA UIUPOKOIUCTBEHHOTO  JIEcay,
«JKocucTtemMa XBOWHOro Jeca», «buoreHo3 BogoémMay, «ATPOIEHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewiue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHewias
cocTapistomas ouochepb», «DakTopel nerpaganuud mouBy, «llapHUKOBBIN
ahdekr», «DakTOpbl PATMOAKTUBHOTO 3arpsi3HEHHS Ounocdepnl», «OO0mas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH ouocdeps», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor azora B
IPUPOIELH.

O6opynoBanue: MoJienb-anTuInKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos», «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W KMBOTHBIX, IPUHAJIEKAIINE K PA3HBbIM SKOJOTHUUECKUM TpyIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparnuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYaIOIIMMHUCA TMPOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHHUS Npenmera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBJISIIONIME:  OCO3HAHWE  OOYyYaroIUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KJIIOYEBBIX I[EHHOCTEH UM HUCTOPUUECKUX TpaaULIMN  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBATbCS B  CBOEM  AEATENBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMs, HAJIUYME
HKOJIOTHYECKOTO TMPAaBOCO3HAHMSI, CIIOCOOHOCTH CTaBUTh LI€TH M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «bruonorus» TOCTUTarTCs
B €JUHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE TIPABUIIAMH U
HOpMaMH TIOBEJICHMsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHHUIO, B3aWMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpOIE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JESITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIBHON NESTEIBLHOCTH, B TOM
YuCJie B YaCTH:
1) rpaaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaXKCHHE
3aKOHA U MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATETbHOCTH TPH CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMNpENEsiTh COOCTBEHHYIO TIO3HMIIMI0O MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMHU IIECHHOCTSIMU
U COITMATILHBIM TI0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHCHHS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHONIEHUS] K MHEHHIO OIMOHEHTOB NPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOM UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTHU IEPE]
Ponunou, ropmoctu 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTHH, MOHUMAaHUS 3HAYCHHsS OMOJOTHM B TIO3HAHWU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexK1EHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cyb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OLICHMBATH CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHU;

NOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KAa4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMUPOBAHNS KYJILTYPbl 310POBbSI U
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NMOHUMAHUE W peayu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKMX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXHUM 3aHATHH € OTAbIXa, perysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro0 TMOBEACHUS B CHUTYalMSX, YIPOXKAIOIMUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHHWE  TMOCHEACTBUA W  HEOPUATHS  BPEAHBIX  MPUBBIUECK
(yrmoTpebieHus aJKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATD u
CaMOCTOSITEJIbHO BBIMOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nudHbiM chepam mnpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OyayIieit mpodeccruu U peain30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HMCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB U OLEHKM HMX BO3MOXHBIX MOCIEICTBUMA IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHuUs;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS MpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHYy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSATUE JACHCTBUM, MNPUHOCALIUMX BpEl OKpYX arouen
OPUPOJHOMN Ccpejie, yMEHUE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTHUECKHE
MOCJIEJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKON
KyJbTYpBl, OMNBITA JESITEIBHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMAIIBHON
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTMYECKOI HAINlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOT'O Ha JAHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE S3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CPEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenuPuKu OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBaHUHU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHUH LIEJI0CTHOTO
IIPEICTABICHNS 00 OKpYXaroUleM MUpPE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH 11 COBPEMEHHON IMBUIN3ALINU:
o0ecrniedyeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aTbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecrieyeHuss Tepexoda K YCTOWYMBOMY pa3BUTHIO, PAIMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (YHKIMOHAJIBHOM  TPAaMOTHOCTH  OOY4YarollUXCA,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JenaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 MOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU AESATETbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTHBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTHHBI MHUpa M CICHHPHUKY
METOJOB TIO3HAHMS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHHUE, IMPOIECC, CUCTEMa, HAay4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAONIOACHUE, H3MEpPCHHE,
OKCIICPUMEHT U JIPYTHX), YHUBEpCaJIbHbBIE y4aeOHbBIC TeUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (GyHKIIMOHATBHOW TPaMOTHOCTH W COLMAJIIBHOW KOMITCTCHIIMH
o0ydJaromuxcs, CHOCOOHOCTh OOyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHWE 3HAHUS W  YHHUBEPCAJbHBIC
y4eOHbIC IEUCTBHS B TO3HABATEIHLHON M COIMAILHOM MPaKTHKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS IPOTrPaMMBI CPEHETO OOIIeTro
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

OBjajleHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMU
NeCTBUAMM:

1) 6a30BBI€E JTJOrHUecKHe AeHCTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHHMs, Kiaccuukaiuu, o000IIEHMs), pPaCKpbIBATh
CMBICI OHMOJIOTMYECKUX TOHSATUNM (BBIAENATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpeNeNATh LIeNn ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEILHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITHS i OOBACHEHHS (AKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeiACcTBa  JUIl  NPEACTABICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM Pa3HOrO POJia, BBISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS
MaTepUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIOJHATH pabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIea0BaTeIbLCKHE JeHCTBHA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeTI0BATEIbCKOM u MIPOEKTHOMN
JESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUbI JIESITEIBHOCTH IO IMOJYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpETaI, MPeoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4YEOHBIX
CUTYaIusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dopMupoBaT,  Hay4YHBIA ~ THI ~ MBIIUJICHUS,  BIAJCTh  HAYYHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUTh U (PopMyIUpoBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISITH IICJICHANPABICHHBIN TTOWCK MEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unopmaunmeii:

OPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX WHOOpPMAIUU (TEKCTE
y4eOHOro  IMOCOOWs, HAyYHO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CIIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHQPOPMAIUIO DPA3IUYHBIX BHUIOB W (OpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ MPUMEHSThH PAa3IMYHBIE METO/IBI IIPU TIOUCKE H
orbope Ouonornyecko uWHGOpPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHCHUS
y4eOHBIX 3a]1ay;

pUOOpETaTh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHUS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIbHYIO (GOpPMY TpEICTaBICHUS
ouonornyeckoit uHbopMmanuu (cXeMbl, TpaduKu, gUATPAMMBbI, TaOIUIIKI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonorndyeckoil wWHGOpMANMEH: MPUMEHSATh XUMHYECKHE, (PU3NUECKHE U
MaTeMaTUYeCKre 3HaKu M CUMBOJIBI, (hOPMYITbI, a00peBHATYPY, HOMEHKIIATYPY,
MCIIOJIb30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  PACMO3HABAHWS ¥  3aIlIUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) oO1ienume:



OCYIICCTBIISITh KOMMYHHMKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JWAJOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHE 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTH
MO3UIIUN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHWS, TMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMSTYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIIECHUS M B3aUMOCHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHSI C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSITeIbHOCTh:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHCHUS IPYIIOBBIX dbopm
B3aWMOJICUCTBHUS MPH PEIICHUN yUeOHON 3aa4H;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUICKTHBA;

NPUHAMATh IIETM  COBMECTHOHW JIEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh NIEHCTBUS 1O €€ MOCTHIKCHHIO: COCTaBISTh IUIAH JIEHUCTBUH,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO Y4aCTHHKAa KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npengaratb HOBBIE MPOCKTHI, OIICHWBATh HJAECH C TO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE TMOBEJCHHE B Pa3IUYHBIX
CUTYaIUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBiajleHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranuszanms:

MCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHUS MPOOJIEM U WX
pEIICHHS B )KU3HEHHBIX U YUCOHBIX CUTYaITUsX;

BHIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWNA IEJEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K )KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO M 3JJ0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIHIeHUs NOpoOJieMbl €  Yy4ETOM
HMMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEANOUYTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA YU MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHHMMATh PELICHUS 10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPU aHAJIU3€ PpPE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M IPYIrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPUM aAHAJIU3€ PE3yJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKIIOYAIOT crenupuyueckne Juisi y4eOHOro mpeameTa
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHUCTBHI MO OCBOCHHIO,
UHTEpIpETAlMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE B PEAbHBIX >XU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YueOHOTO nipeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJU OUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsi pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHUE PACKPBHIBATH COACPKAHUE OUOJIOTUYECKUX TEPMHUHOB U MOHSITHIM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEeH BEIIECTB W IpEeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HACJIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U PAa3BUTHE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JOTrMa MOJEKYJspHON Ouonoruu), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKACHUS KYJIbTYypHbIX pacteHuid H. . Basunona), omnpenensarsb
TPAHULBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIEThb METOJaMHU HAyYHOTO TTO3HAHHUS B OMOJIOTHH: HaOJI0IeHHe
Y OMHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alNs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]Yy HCCIEAYEMbIMU BETWYMHAMU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yIAbTAaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
Jie’aTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYLIECTBEHHBIE NIPU3HAKNA BUPYCOB, KIIETOK ITPOKAPHOT
U DyKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB U MIPEBPAICHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJIACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUSA, WHIWBUYaJbHOTO PAa3BUTUS OpraHu3ma
(oHTOTEHER);

yYMEHHE PUMEHSTh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTHIECKUX
MIPOLECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HU C Ledblo oOecrieueHrs Oe30MacHOCTH CBOETO 3/I0pPOBbS M 370POBbS
OKPYXKaIOIIUX JIOJIel, COOJIOJEHUSI HOPM TIpPaMOTHOIO TIOBEJCHUS B
OKpY’Karouien NpupoaHON cpelie, HOHUMaHWe HEOOXOJAMMOCTH UCIOIb30BaHUs



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTMH JJI1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadydl Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHME, CLEIUICHHOE HACIEIOBAaHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHUs HACICJOBAHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINIOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHMBATh W HWHTEPIPETUPOBATH HWHGOPMAIUIO
OHMOJIOTMYECKOTO CO/CPIKAHMsSI, BKIIOUYAIONIYIO TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HCTOYHHUKOB (CpeICTBAa MaccoBOW WH(OpMaNud, HAYIHO-
HOMYJIIPHBIE MaTepUaibl), STUYSCKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Oouonoruu, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0o000mass OMoJOrHYecKyr0 HWH(POpMAIUI0 U3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO HCIIOTh30BaTh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
K1acce JOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTUM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCUHCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(bYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAepKaHWE OMOIOTHYECKUX TEPMHUHOB W TOHATUMA:
BUJ, TOMYJSAIUs, TEHO(POHM, DBOJIONUUS, MABIXKYIIHE CHIbl ((HaKTOPHI)
ABOJTIOIINH, MIPUCITOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
9KOJIOTHYeCKUE (PaKTOPbI, FKOCUCTEMA, TIPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
IIETIH IMUTAHUS, YKOJOTHYECKas MUpaMuIa, OMoreoreHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTHYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOLHUH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoabimeBoro cxoactsa K. M. bapa, uepegoBaHus riaBHbIX HANpaBICHUN U
mytel sBomonmu A. H. CeseprioBa, yuenust o 6mochepe B. 1. Bepuanackoro),
OTIpeENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHU HAYYHOT'O MTO3HAHUS B OMONIOrUn: HaOII0ACHNE
U OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OpraHn3alis U IPOBEICHHE
OMOJIOTMYECKOTO  JKCIEPHUMEHTa, BBIABM)KCHHE  THIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YNIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX MOHSATHH, TCOPUH M 3aKOHOB, YMEHUE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BWJIOB, MOMYJSAIUNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIIeHO30B U HIKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIECICTBCHHON
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (HAaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB M OMOTreOXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTh TOJYYCHHBIC 3HAHUS TSI OOBICHEHUS OMOIOTUMIESCKUX
IIPOIIECCOB U SBJICHUM, JUTSI TPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C LEeNbi0 oOecreyeHrss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbBS
OKPYXXAIOIIUX JIFOACH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXKarolel MPUPOIHON cpejie, MOHMMaHUue HEOOXOIUMOCTH HCITOJIh30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIrMoOHAIBEHOTO
IPHPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHbIe OWOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U SHEPTUH B IKOCHUCTEMaX (IeTH MUTaHus ),

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh
npaBuia mpu padbote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH WHGPOPMAIUIO
OHMOJIOTMUYECKOTO COJCpPKAHWsI, BKIIFOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpPMAaNWW, HAYIHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBaTh TJOOAIBHBIE JKOJIOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHE CO3/7aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeioB U TeM uudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
2 JKuBple crucTeMBl M UX OpraHU3anus 1
https://m.edsoo.ru/7f41¢c292
3 XUMHYECKHUH COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
4 X 6
HBHEACATETLHOCTE IIICTKH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 noamorexa O
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero H3yUYeHHs o0pa3oBartejibHbIE
padoThI padoThl
pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
09.09.2024 https://m.edsoo.ru/863e632a
MeTo 161 TTO3HAHMS KUBOM
npuposl. [IpakTudeckas pabora
2 NE lp«Il/IICHOJ'III))SOBaHI/Ie aSIJ)'II/I‘IHBIX 1 0.5 bubmorexa OK
° P ' 16.09.2024 | https://m.edsoo.ru/863¢6122
METOJIOB MPU U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cucTeMsl, | bubnuorexa [JOK
IIPOLIECCHI U UX U3YUYEHHUE 23.09.2024 | https://m.edsoo.ru/863e6564
XUMHYECKUN COCTaB KIICTKH. bubnuoreka [JOK
4 1
Bopa u muHepanbHbie cOu 30.09.2024 | https://m.eds00.ru/863e674¢
5 benku. CoctaB u cTpoeHue | bubnuoreka [JOK
OENKOB 07.10.2024 | https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTtopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTHU ’ 14.10.2024 | https://m.edsoo.ru/863e6b72

(bepMeHTOB (Ha mpuMepe
aMHJIa3bl WM KaTanasbl)»




bubnuoreka [IOK

KOHYHMKa KOPCIIIKa JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

! YreBofL. i 21.10.2024 | https://m.eds00.ru/863e6870
bu6mmoreka [{OK
8 Hywrenrossie kncnotel. AT® 04.11.2024 | https://m.edsoo.ru/863e6d5¢
Hcropus u METOIbI U3y4YEHUS bubnuorexa [JOK
9
kneTku. Knerounas teopus 11.11.2024 | https://m.edsoo.ru/863e6e88
10 Knerka kak nenocrtHas »uBas
cucrema 18.11.2024
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHul, KUBOTHBIX, TPUOOB 1 0.5 25 11.2004 https://m.edsoo.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOIIpEriapaTax u ux
OTIMCAHUEY
bu6moreka [IOK
12 OOMeH BEILECTB KT METAG0MH3M 02.12.2024 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires 09.12.2024 | https://m.edsoo.ru/863e7c98
. bubmuoreka [JOK
14 JHepreTuaecKuii oomeH 16.12.2024 | https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
s JlaGopaTopnas paGota Ne 3 0.5 bubnuoreka [IOK
«HabmrogeHne MuTO3a B KJIETKAX 23.12.2024 | https://m.edsoo.ru/863e7dc4




16 Buocunres Oenka. Peakiys bu6mmoreka [JOK
MAaTPUYHOTO CUHTE3a 13.01.2025 | https://m.edsoo.ru/863e796e
bu6mmoreka [{OK
17 T —0 0
PanCIAtIA HOCHHTES betika 20.01.2025 | https://m.edsoo.ru/863e796¢e
13 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BHUPYCHI 27.01.2025 | https://m.edsoo.ru/863¢e7540
bubmmoreka [{OK
DOopMBbI pa3MHOKEHHS
19 OPrAHIEMOB 03.02.2025 https://m.edsoo.ru/863e81b6
p o https://m.edsoo.ru/863e831e
bu6moreka [IOK
20 Meti
eHos 10.02.2025 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonoTBopenue. Jlaboparopras bubnuoreka [IOK
21 0.5
pabota Ne 4 «M3yueHue cTpoeHHS 17.02.2025 | https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
NuauBunyanbHOE pa3BUTHE bubnuorexa [JOK
22
OPraHu3MoOB 24.02.2025 | https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 Haclie CTBeHHogTKI/I u bubmmorexa [OK
a 03.03.2025 | https://m.edsoo.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJICIOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubmmorexa [TOK
P ) pHA 10.03.2025 | https://m.edsoo.ru/863e8378
CKpeIllUBaHHE
)5 JluruGpuHoe CKperuBaHue. bubmuoreka [JOK
3aKOH HE3aBHUCUMOTO 17.03.2025 | https://m.edsoo.ru/863e89a4




HacCJICAOBaHUs ITPU3HAKOB

26

CuermieHHOe HAcCIeI0BaHKE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yyenne
pe3ynbTaTOB MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y
JpO30( Il HAa TOTOBBIX
MUKpOTIpEIiapaTax»

0.5

31.03.2025

bu6mmoreka [{OK
https://m.edso00.ru/863e8c60

27

T'enetruka noma. Hacienosanue
HpI/ISHaKOB, CIICIIJICHHBIX C ITOJIOM

07.04.2025

bu6moreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHYnBOCTbD.
Henacnencreennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 6. 3yuenue

MO (UKAITHOHHO N
M3MEHUYMBOCTH, IOCTPOCHUE
BAapHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

14.04.2025

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBenHas H3MEHUYHBOCTD.
JlabGopaTopHas pabota Neo 7.
«AHanu3 Mytanui y Apo30¢uisl
Ha FOTOBBIX MUKPOTIpEIIapaTax»

0.5

21.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yenoBeka

28.04.2025

bubmuoreka [JOK
https://m.edsoo0.ru/863e8d78

31

PesepBHrlit ypok. O6001IEHHE 10
Teme «HacencTBeHHOCTh U
WU3MEHYHMBOCTD OPTaHU3MOBY

05.05.2025




bubnuoreka [IOK

32 C 1
CHCIHI KAK AR 1 HpOReee 12.05.2025 | https://m.edsoo.ru/863¢9214
3 MeTo bl M TOCTUXKEHUS CETICKITUT | bu6mmoreka [{OK
pPacTEHUH M KMBOTHBIX 19.05.2025 | https://m.edsoo.ru/863e9214
buoTexHoorus kak oTpacib bubnuorexa [JOK
34 1
MIPOU3BO/ICTBA 26.05.2025 | https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypcsl
" bubnuorexa [JOK
1 DBOJIIOLUS U METObI €€ U3yUEHUSI 1
https://m.edsoo.ru/863ea20e
) Ucropus pazsutus 1 bubnuoreka [IOK
MIpe/ICTaBICHUI 00 IBOTIONH https://m.eds00.ru/863¢9570
3 MUKpO3BOTIOLMS 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
[Tomymsiust kKak seMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIO)»
5 JIBKyImue cuitbl (3JIeMEHTapHBIC | bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TOOD 1 €10 1 bubnuorexa [JOK
dbopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 U BU1000pazoBaHHUE. | 0.5 bubnuoreka [IOK

JlaGopaTopnas pabora Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO

https://m.edsoo.ru/863e9fde




Xapakrepa»

Hamnpasnenus u nyru

bu6mmoreka [{OK

ajJalrTaluy 4CJI0BCKa

8 MAaKpO3BOIIOIUA https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONINAN
10 Wctopus xu3Hu Ha 3emiie U
METO/IbI €€ N3yUCHUS
1 ['unoTe3sl MPOUCX0XKACHUS KU3HU bubmmoreka [{OK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pazputne xu3Hn Ha 3emMire 1o bu6moreka [IOK
dpaM U Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTENHHOTO U )KUBOTHOTO
13 mupa. [Ipaktruueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OPraHu4YecKoro MuUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863eac2¢
16 JBuxymue cuibl ((hakTopbl) bubnunoreka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
7 OcHOBHBIE CTa/IUU IBOJIOLUU
YeJloBeKa
13 Yenoseueckue pacsl U IPUPOJHBIE bubnuoreka [IOK

https://m.edsoo.ru/863eaea?




PesepBHeiit ypok. O600IICHHE 10

19 Teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU HA 3emiie)»
20 DKoJIoTus Kak HayKa
o1 Cpenpl oOuTaHus U bubnuorexa [JOK
IKOJIOTUYECKHUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
Jlaboparopnas padota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
. bubnuotexa [JOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTtopHas pabora
No 4. «Bnusgnue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubnuoreka [JOK
23 buotnueckue dakTops 1
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonymsituu. [Ipaktuueckast
24 pabota Ne 2 «IToacuér mmoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHui»
)5 CooOmiecTBa OpraHu3MOB — bubnunoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnunoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNu
bu6mmoreka [JOK
27 9KOCHUCTEMBI. JKOJIOTUUECKHE

nupamuibl. CBOMCTBA SKOCUCTEM.

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




Cyxkueccus

28 [IpupoaHbIE S3KOCUCTEMBI 1

29 AHTPOIIOTr€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimodanbHas | bubmmoreka LIOK
IKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuorexa [JOK
orocdepol https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiun 1

13 CocytiecTBoBaHNE TPUPOIBI U : bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600meHne

34 TeMmbl «CooO1iecTsa 1 1
9KOJIOTMYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u 1p.;
[Tox penaxuueii [laceunuka B.B. AkinonepHoe obmectBo «3narenbcTBo

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buosnorus B cxemax u tabimmmax IKCMO
Mockga. 2012 1

I'. W. Jlepnep. buomnorus. IlonHblid cipaBOYHUK 1151 TOATOTOBKU K E ' O, M.
Actpens 2012 1

I'otoBumcs k EI'D. O6mas 6uonoruss M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Obmas 6uonorus. KoHTponbHbIEe H3MEpUTENbHBIE MaTepraisl M
IIpocemienue 2012 r

N.P. MyxamemxaHoB. Mactepckast yautenst « TecTbl, 3a4eThl, OIHIIONPOCH
10-11 knace» M «BAKO» 2007 r

O6mas 6uonorust: YueOouuk / Ilox pen. KoncrantuHoBa B.M.. - M.:
Academia, 2018. - 704 c.

Boponmos, H.H. buomorus. O6mas 6uonorus. 10-11 kimaccel: YueOHUK 1S

oO1reo0pa3oBarenbHbIX yupexaeHuii: bazossiit yposens / H.H. Boponiios. -



M.: IIpocs., 2022. - 304 c.

Heitma-Cuonnnkas, M.A. OOwas u canuTapHasi MUKpOOHUOJIOTHS C TEXHUKOU
MUKpPOOHOJIOTUYECKUX UCCIeIoBaHu: YueOHoe nocodue / M.A. Jleitma-
Cuonunkas. - CII0.: Jlaas, 2022. - 588 c.

3axapos, B.b. PabGouas teTpanp o obuieit ouonoruu: 10-11 xnacc: k:
VYyeOnuky B.b. 3axaposa, A.I'. Mycraduna, B.1. CuBornaszosa, H.M.
Uepnosoii "O6mas ouomnorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa,

A /1. Kynaes, B.W. CuBornazos. - M.: Ok3ameH, 2. - 157 c.

T A JloBkosa. [Toaroroska k onummnuagam 1o ounosoruu 8-11 kiraccos. M

Atipuc-tipecc 2011

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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