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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 KJ1acce — 34 gaca (1 gac B HEJICITIO).



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 HEOPTraHUYECKON MTPUPOIBI.

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

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HUY, «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.

@OyHKIMKM BOABI M MHUHEpAJbHBIX BEIIECTB B KieTke. llogaepxkanue
OCMOTHYECKOTO OanaHca.

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



YeTBEpTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOMcTBa OenkoB. buonorunueckue
(yHKUIUU OENKOB.

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

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJuTo103a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlununapl: TpUrIMuepuasl, QGocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu 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.

Huronmorust — Hayka o kietke. 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,
cUCTeMa CUHTe3a Oelka.

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

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KIJIETOYHAs CTEHKA, MITMKOKAIHUKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIUH.
Huromnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHAPHUH, MiacTuabl. [IpoucxoxkaeHne MUTOXOHAPUA W TUIaCTHA. Buuabl
wiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsaTopHblid HeHTp kiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEHIECTB B KIETKE.

JdeMoHcTpanum:

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



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XUMUUYECKUX JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckast TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOCHHE MOJIEKYIIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kuciaotsl. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHuE >YKapUOTHYECKOW KIETKM», «CTpoeHHe
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIbHOM KIETKHW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHue sapa KIETKW», «YTJIEBOIbI»,
«JInmaaey.

O6GopynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGoparopnasi pabora No 2. «M3ydyeHue CTpoeHHUSI KJICTOK PACTEHUI,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IN3M. ACCUMUIAIINSA (TUTACTUYECKUM OOMEH)
U JUCCUMMWISINS (PHEpreTHUYecKuii 0OMEH) — JIBe CTOPOHBI €IMHOIO IMpoliecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPruu B MOHWMAaHUU
MeTadoIn3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOdHBIH U TerepoTpodHbIA. Ponb
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunte3. CBetoBass W TeMHOBas ¢a3bl ¢doTocuHTe3a. Peaknun
doTocuaTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BriusHue ycnoBuil cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMiie.

DHepreTuyeckuii oOMeH B kieTke. PacuienyieHue BelecTB, BbIIEIEHUE U
AKKyMYJIUPOBAHUE OJHEPTUM B KIETKE. OJTalbl JYHEPreTHUYECKOro OOMeEHa.
I'mukonu3. bpoxenne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WK KIETOYHOE
JbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. OddexTuBHOCTD
JHEPreTUYEeCKOro OOMeHa.

Peaknuu matpuyHoro cunte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTUYeCKuil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Otambl TpaHchsauuu. KoaupoBanue amuHOKHUCIOT. 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 U YEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynoaepunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Merabonuzmy», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0omMen», «Xiaopormiact», «Potocuntes», «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYca
CIIN/da, 6axrepuodaray, «Pemnuxarms JTHK».

O6opynoBaHnue: MOJICIN-aIIUINKallu «YnBoeHHue JIHK u
TpaHCKpUMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJbHOE PA3BUTHE OPTraHU3MOB.

Krerounbrii 1uki, WM >KMU3HEHHBIM HUKN KiaeTku. UHTepdasza u MuTo3.
[Ipoueccrl, npoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAa0Op — KapUOTHII.
JIunmonaHBIA M TaIJIOWAHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PA3MHOXKEHUS W HHAUBUIYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Cranuu mutosza. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubGenb KIETKH — armomnTo3.

@dopMbI  pa3MHOXEHHUS OpPraHU3MOB: Oe€croyioe | TMOoJoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJBOE, TOYKOBAaHHWE OJHO- W
MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUISl CEJICKINH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYUS OT OECIOJIOrO.

Meiio3. Cranun menosa. IIpoueccsl, mpoucxoadiine Ha CTaauiax Menosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. brHOnormyeckuii CMbICT H
3Ha4YECHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30uJ, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPHOHAIIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisnus, opranoretes. [locramOpruonansHoe pazBuTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (JIM4YrHOuYHOE). Brnusuue
Cpe/bl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PAaCTEHUSA: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly», «Kiterounsiii 1ukiny, «Pemnukanus JJTHK», «Murtos»,
«Meito3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatsl  «CriepMaTo30uabl
MJIEKONUTArONIEro», «SinekneTka wiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENb-alIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopHast pa6ora Ne 3. «HaGmronmeHue MuTo3a B KJIETKaX KOHUMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHast pa6ota Ne 4. «M3ydeHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropuss pasButuss reHetuku. Poib
LIUTOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJIEHUM T'€HETUKH. Bkiaj poccuickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKA. METONbl  TeHETUKH
(TMOPUIONOTHYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN ).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACJIENOBaHUs  INPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



epBoro nokojeHuss. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JurnbpunHoe CcKpeluBaHue. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHHs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUEIUICHHOMY HAacJeJOoBaHMI0O TeHoB. HapyleHue clenjaeHuss TIe€HOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOpUS HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHbsle W TeTeporameTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3MeHYHUBOCTS. Bupr W3MEHYMBOCTH HEHACJIEICTBCHHAs u
HaclencTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapualmoHHBIN psg u
BapualMoHHass kpuBad. Hopma peaknuu npusHaka. KonuuecTBEeHHbIE U
KaueCTBEHHBIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTanmoHHass W3MEeHYMBOCTh. Knaccudukanus wmyTarui:
F€HHBbIE, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJOTHMYECKUX PSIOB B HACJICIACTBEHHOU
n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun yenmoBexka. OCHOBHBIE METOJIbI T'€HETHKU
YEJI0BEKa: reHeaJorndeCcKum, OJIM3HEIIOBBIN, LIMTOT€HETUYCCKUH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-reHeTHdeckuil. COBPEMEHHOE OIpeeIeHNe
FEHOTHIIA: TTOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomompio IIIP-ananu3a. HacnencTBennble 3a0oiicBaHMS YeIOBEKAa: TI'€HHBIC
OoJe3Hu, O0JIE3HN ¢ HACIICICTBEHHOM MPEapacioioKeHHOCThIO, XPOMOCOMHEIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTu4eckux OoJie3He. MeInKo-reHeTUYeCKOoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



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

Tabmuet u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U  €r0
LIUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTBI TramMer», «JurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne  OCHOBBI  JAUTHOPUIHOTO  CKpelIuBaHus», «Meios»,
«B3auMOIEeNCTBUE aJUICNIBHBIX T'E€HOBY», «l'€HeTHdeckue KapTbl pPACTECHUM,
KUBOTHBIX M YeJOBEKa», «l'€HETHKA M0JIa», «3aKOHOMEPHOCTH HACJIEIOBAaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukanmonHas n3MeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTallMOHHAsI U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anruiukanuu «MOHOTHOpUHOE CKpEIIMBAHUE,
«Henonnoe pomuHHMpoBaHuey», «Jlurubpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormpenapaT «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue mMoaMPUKAITMOHHON
U3MEHYUBOCTH, TOCTPOECHHUE BAPUALIMOHHOIO PA/Ia U BAPUALMOHHON KPUBOM.

JlaGoparopnas pa6ota Ne 7. «AHanHU3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKINUUA U JOMECTUKAIU.
VYuenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOBI CENEKIUUA. MacCOBBIM M MHIUBHIYaTbHbBINA OTOOPHI
B CEJICKLIIMH PACTEHUN M KMBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoacTBEHHOE
ckpemmBanue — wWHOpuAWHT. Uncras nuaus. CKpenimBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuina. HepoacTBeHHOE CKpelBaHue — ayTOPUIUHT.
Otnanénnas ruOpuamnzauus U e€ ycnexu. VCKyCCTBEHHbId MyTareHes u
MOJy4YEHUE TMOJUIUVIONAOB. J[OCTH)KEHUSI CEeNeKUMU paCTEHUM, >XKUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHOM JIHK u TpaHcrennnix opraHu3moB. KierouyHnas



nwxkeHepusa. KietouHele  KynbTypbl. MUKPOKIOHAIbHOE  Pa3MHOKEHHUE
pacrenuii. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOJU(DUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

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

Tabmumbel u cxembl: kKapta «LleHTpbI TPOUCXOKACHUS U MHOT0OOpa3us
KyJbTYpHBIX pacTteHui», «llopoasl gomMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTteHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanosay, «lloaumnonaus», «O0bEKTH OMOTEXHOIOTUNY», «KiaeTouHble
KyJbTYpbl U KIOHUpOBaHuE», «KOHCTpyHpoBaHME€ U TEPEHOC T'EHOB,
XpPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Oxckypceusi « OCHOBHBIE METOJbI M JOCTHXKEHHUS CEJEKIMU PACTEHUU M
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCITIBITATEIbHBIM yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT S,

[IpeanochIKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOJIOLUOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTOmOrMUECKre: MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguyeckue: cxomctBo W paznuuue ¢GayH u (QIOp MaATEPUKOB H
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTEeH Yy BceX
OpraHU3MOB.

OpomonroHHas Tteopuss Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBUXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaeneHHas
M3MEHYMUBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3BoJiroiuu (CTD) u e€ 0OCHOBHBIE TTOJIOXKEHUS.

MuxkposBotornus. [Tonmynsiius kak e1MHUIA BUJIa U SBOJIIOINH.

JIBrkyrue cuiibl ((aKTOphl) YBOJIIOIUMA BUOB B pupoje. MyTalmoHHbII
MPOIIECC M KOMOWHATHUBHAS W3MEHUYMBOCTh. [lomynsiimoHHbIe BOJHBI U Jpehd
reHoB. M3oms1ust u Murparusi.

EctectBennsiit orO0op — Hampaisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6eHHOCTh OpraHW3MOB KaK pe3yJbTar 3BoJOIMU. [IpumMepsl
MPUCTIOCOOJIEHUM Y OpraHu3MoB. ApoMOp(hO3bl U UTUOA ATITAIINH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbBIE (POpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. DopMmbl  3BOJOIUU:  (PUIETUUYECKAs], JAUBEPTeHTHAS,
KOHBEpIeHTHasl, nmapasienasHas. HeoOpaTuMoCTh 3BOJIOIMH.

[Ipoucxoxnenue oT HeCIeNaTu3upOBaHHBIX IIPEIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAs paguanus.
JdeMoHcTpanum:

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

Tabmumelr u  cxembl: «Pa3BuTue OpraHUYecKoro wMupa Ha 3emiey,
«3apOoIbIIIN O3BOHOYHBIX KUBOTHBIXY», «ApXEonTepuKcy, «PopMbl 0OpbOBI 3a
cymectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHUn», «MHuoroobpazue opo KUBOTHBIX), «ITomystum»,
«MyTanuoHHasi U3MEHYMBOCTBY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «JBwxkymmue cunbl sBomonun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. apBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh Opranu3MoBy», «l'eorpadudeckoe BUA00Opa3OBaAHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMUA THUIIAMHU OKPACKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKus «lIpumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
AKUBOTHBIX», MOJiesib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KoJuieKiusi «DOpMbl COXpPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb amnmiukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponipenapaT «/lpo3zoduina» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHJIOB MO MOP(POIOTrHIECKOMY
KPUTEPUION.

Jlaboparopnas pabota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHbIE MPEICTABICHUSA O 3apPOKICHUM XU3HU. HaydHble runoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIMS. AOMOTEHHBIM CHUHTE3 OPraHUYeCKHX BEIECTB M3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosouuu. HauvanbHble
sTanbl Ouoniornmueckoi sBomtouuu. ['mnoreza PHK-mmpa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3olickas spa U e€ mnepuoabl: KeMOpPHUICKUM,
OPAOBUKCKHM, CHITYPUUCKU, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o3o0Kckas 3pa v €€ NepUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

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

XapaKkTepHUCTUKA KIUMaTa U reoJIornYecKux npoueccoB. OCHOBHBIE 3TAIbI
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBI€HME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

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

OBOJIIOLIMSL  4YeJoBeKa.  AHTpomoJjiorus  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa.  MeToabl  M3ydYeHUs
anTponoreHe3a. (CxoxctBa M pa3iauuMs  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymue  cunsl  (pakTopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTagUM W BETBU DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHbid. Haxonku McKomaeMbIX OCTaTKOB, BPEMs CYLIECTBOBAHMS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckne packl. OCHOBHbIE OONBIIME pachl: €BPOTCOUTHAS
(eBpasumiickasi), HErpo-aBCTpajiouJiHasi (PKBAaTOpUalbHAs), MOHIOJIOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCHOCOOIEHHOCTH  IPEIACTABUTENIEH



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 u cxembl: «Bo3aukHOBeHHE CONHEYHOM CHUCTEMEI», «Pa3BHuTHE
opraHuueckoro wmmupa», «PactutenpHas kietka», «KuBOTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTeMa OPraHUYECKOr0 MUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKa U UYEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJCOHTOJIOTUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOT0 ueloBekay, «JlpeBuelmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE TIOAN», «HeT0BEeUEeCKHUE pach».

O6GopynoBanue: wmymspku — «lIpoucxokaeHue  denmoBeka»  (OFOCTBHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEaHIepTablla, KPOMAHbOHIIA), CJICTKUA WJIU
n300pakeHUsT KaMEHHBIX OPYAMH TMEePBOOBITHOTO ueoBeKa (KaMHU-YONIIEpPHI,
pyouna, ckpebna), TEOXpOHOJOrHMYecKas TaOnuia, KOUICKIUS «DopMel
COXPaHHOCTH MCKOTIA€MBIX )KHBOTHBIX U PACTCHUIN.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

[TpakTrdeckast pabota Ne 1. «/3ydeHue MCKOmaeMbIX OCTATKOB PacTCHHUI
Y )KUBOTHBIX B KOJUICKLIHIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HBIN WK KpaeBeAYECKUN My3€eil).

Tema 3. Opranu3msl U OKpYy KawoLias cpeaa.

OKOJOTUsl Kak Hayka. 3aJaud W pa3liesibl  dKOJIOoTWuM. MeTonbl
AKOJIOTUYECKUX HCCIEOBaHUM. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJI0BeKa.

Cpenbl oOUTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIIHAS, TIOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Okonorunueckue ¢akropel. Knaccudukanus skomoruyeckux (HakTOpOB:
abumoTndeckue, OMOTHYECKHME M aHTPONOTreHHbIE. [[elicTBHE SKOJOrMYeCKUX
($aKTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (bakTOopHI: CBET, TEeMIIeparTypa, BJIAKHOCT.
®dotonepuoauszM. I[lpucnocobnenrs opraHu3MOB K JTEUCTBHUIO aOMOTHYECKUX
dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aUMOJACHCTBHIA:
KOHKYPEHITUSI, XHUITHUYECTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepauus, MyTyallu3M, KOMMEHCAIN3M (KBApTUPAHCTBO, HAXJIEOHHUYECTBO).



AMeHcanu3M, HEWUTpaau3M. 3HaueHHe OHOTUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKU TONyJsiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIEHHOCTb, TJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH TONYJISIUU U €€ PeryIisiiusl.

JdeMoHCcTpanum:

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

Tabmuipl u cxemsl: kapra «IIpupoansie 30Hb 3emin», «Cpeabl OOUTaHUS
opranuzMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NONyJaiuu uHy3opun-tydenpkny», «Ilumiesrie nenmy».

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTCHHUI
U3 pa3HbIX MECT OOUTAHUSY.

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

[Ipaktuueckass padora Ne 2. «[lomcu€r miIOTHOCTH MOMYJSIMI pPa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo0mecTBa M 3KOJI0rHIeCKHE CHCTEMBI.

Coo01iectBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
npoCTpaHCTBeHHas, Tpoduueckas (mumienas). Bunbsi-nomunantel. CBsi3u B
OuoIEeHO3E.

Okonoruyeckue cuctembl (dkocuctembl). lloHsatue o0 skocucteme u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHTsl. KpyroBopor BemIECTB U TMOTOK SHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [TutieBsie nienu u
cetu. OCHOBHBIE TIOKa3aTeud dAKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYIsLU, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PpeK. OIKocHCTeEMa
XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATPO3IKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroiumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U CTPYKTypa
ouoceprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00aabHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCcME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocdepbl. 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 pecypcaMyd U HMX HUCIOIb30BaHUE.
JlocTimxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmuipl u cxemsl: «llumieBbie nenu», «bUOIIEHO3: COCTAB U CTPYKTYypay,
«IIpuponusie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buocpepa u  dyenoBek», «IKocHCTEMa UIUPOKOIUCTBEHHOTO  JIEcan,
«JKocucTtemMa XBOWHOro Jeca», «buoreHo3 BogoéMay, «ATPOIECHO3M,
«IIpumepHBIE aHTPONOTCHHBIC BO3JCHCTBUS Ha MNpUPOAY», «Baxueiue
MCTOYHUKU 3arpsi3HCHUST BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTopel nerpaganuud mouBy, «llapHUKOBBIN
ahdekr», «DakTopbl PATMOAKTUBHOTO 3arpsi3HEHHs Ounocdepbl», «OO0mas
CTpyKTypa Ouocheps», «Pacmnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

Oo6opynoBanue: MoJieTb-anTuIuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos»,  «Bpenurenu
BRXHEUIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYp», TepOapuu U  KOJUICKIIHUU
pacTEeHUl W KMUBOTHBIX, IPUHAJICKAIINE K PA3HBbIM SKOJOTMUECKUM TpYyIIaM
onHoro Buaa, KpacHas kuura Poccuiickoit ®enepamnuu, H300paKeHUS
OXpaHAEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYaIIIMMHUCA TMPOrpaMM CpeaHero oO0iiero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylabTaTOB OCBOCHHUS Mpenmera «buonorusy»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OmoJIoruy, 1eJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMil  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh W  CIHOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBATbCS B  CBOEM  AEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMH CUCTEME OMOJIOTHYECKOTO 0Opa3oBaHUs, HaUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «bruonorus» IOCTUTalTCs
B €IUHCTBE Yy4eOHOW M BOCIHUTATEIHHOM NESITEIHHOCTH B COOTBETCTBHU C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE TIPABUIAMH U
HOpMaMH TIOBEJICHMSI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TMOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAM MHOTOHAIMOHAIBHOIO HApOJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAOIIEH Cpee.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULUMUOHHBIM LEHHOCTSIM POCCHUHCKOr0o OOIllecTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



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

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJI€HA POCCUICKOrO OOIIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATETbHOCTH TPH CO3JaHUU
y4eOHBIX TPOCKTOB, PEIIEHUN YUCOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSMHU
U COITMATILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B TPOIIECCE COBMECTHOTO BBITIOJHCHHS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIHLHOTO
OTHOIIEHUS K MHEHHIO OIIMOHEHTOB NPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTU IEpE]
Ponunou, ropmoctu 3a cBOM Kpai, CBOWO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHX yUEHBIX B CTAHOBIICHHE H
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexx1EHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMOBEICHNUS;

CIOCOOHOCTh OLICHMBATH CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 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, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B Pa3HBIX BHJaX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISATH KAa4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NMOHUMAHUE W peayu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKMX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXHUM 3aHATHH W OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro TMOBEACHUS B CUTYyalUSX, YIPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIIO/eH;

OCO3HAaHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aJKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTHUBHOU NEATEILHOCTU TEXHOJOTMUYECKOM W COIMAIILHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nuuHbiM chepam mnpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu u peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIaHbI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11e71ecO000pa3HOe OTHOUIEHHWE K MPUPOJE KAK HMCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLICHKM KX BO3MOXXHBIX THOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME TI100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHuUs;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU U3YYEHUH OUOJIOTHH
3HaHMSI U YMEHHS MpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOICHHE TpaBUJl  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHYy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpHUATUE JACHCTBUN, NPHUHOCALIMX BpEl OKpY>Kaolen
OPUPOJHOHN Ccpejie, yMEHUE NMPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKUE
MOCJIEJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKON
KyJbTYpbl, ONBITA JESITEIBHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TNPAKTUYECKOW  JeATEIBHOCTU
AKOJIOTUYECKOM HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAaKTHKK, OCHOBAHHOTO Ha AHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SA3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CPEICTBa
B3aUMOJECHCTBHS MEXKIY JIIOJAbMU U MO3HAHUS MUPA;

NOHMMaHWe CrnenuPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
IIPEICTABIIEHNS 00 OKpYy»XaroUleM MUpPE KaK O €IMHCTBE MPUPOJIBI, YEJIOBEKA U
o01iecTBa, B MO3HAHUHU MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHHU MpoOjem
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUN:
o0ecrniedyeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MMOMCKA MyTel BBIXOJA U3 TI100aTbHBIX 3KOJOTHYECKUX MPOOIeM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHUIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIApPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUsI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh MOJy4aeMble€ 3HAHUS JIS
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 MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIECHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTHBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OHOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorusy BKIIOYAIOT: 3HAYMMBbIE I (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXIUCIUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECIUPHUKY
METOJIOB TO3HAHUS, MCIIOIB3YEMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
DHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, NPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeOoBaHWEe, HAONIOJCHUE, H3MEpPCHHE,
SKCIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIC y4eOHbIe NEUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (GyHKIIMOHAILHOW TPaMOTHOCTH M COLMAJIILHOW KOMITCTCHIIMHU
o0ydJaromuxcs, CIOCOOHOCTh OOYYalOIIMXCS  HMCIIOJIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHUE 3HAHUS W  YHHUBEPCAJbHBIC
y4eOHbIE IeUCTBHS B IO3HABATEIHLHON M COIMATILHOM MPaKTHKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS IPOTrPaMMBI CPEHETO OOIIeTo
00pa3oBaHUs JTOJHKHBI OTPAXKaTh:

OBjajleHMe  YHMBEPCAJIBLHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMU
NefCTBUAMM:

1) 6a30BBI€E JTJOrHUecKHe JeCTBHS:



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

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMs, Kiaccu(uKanuu, 0OO0OIIEHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpeNeNATh LIeNn ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH PE3yJIbTaThl JEATCIIbBHOCTU C IOCTaBJICHHBIMU
HESIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

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

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM PaA3HOrO POJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIU3a UMEIOIIUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YIBTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUM AEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH PpabOTy B YCIOBHSIX peEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTEeIbCKHE JeHCTBHUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOEKTHOMN
JESTENbHOCTH, HABBIKAMH  paspelieHuss MpoOjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUBI JICSITEIHHOCTH IO IMOJIYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpETAIN, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4YEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX U COITMATBHBIX MPOEKTOB;

dopMupoBaT,  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUTb U (POopMyIUpOBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbHOM
NEATEeNIbHOCTU U KU3HEHHBIX CUTYaIUsAX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

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

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

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

YMETh TIEPCHOCUTDH 3HAHUS B TO3HABATEIBHYIO M MPAKTUUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaunmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CIIOBapsiX W CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO PA3IUYHBIX BUIOB W (OPM IpEICTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PAa3IMYHBIE METO/IBI IIPU TIOUCKE U
orbope Ouonornyeckor uWHGOPMAIMKM, HEOOXOAUMOW IS BBITIOJHCHUS
y4eOHBIX 3a]1ay;

prOOpETaTh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJIH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpMY TpPEICTaBICHUS
Oouonornyeckoit wuHbopmanuu (cxeMbl, TpaduKu, gUATPAMMBbI, TaOIUIIBI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU padoTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKu M CUMBOJBI, (hOPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
WCIIOJI30BaTh M TPEeOoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIQJICTh  HABBIKAMH  PACMO3HABAHWS ¥ 3alUTHl  WHQPOPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM:

1) o01enme:



OCYIICCTBIISITh KOMMYHHMKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WM JUCKYCCHHU IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaTh BOMNPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECHl U COTIIACOBAHHOCTD
MO3UIIUN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacrmo3HaBaTh HEBepOaJbHBIE CpPEICTBAa OOIICHUS, MOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIlUMH,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIIECHUS M B3aUMOCHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HOpMYyTUPOBATH CBOM BO3PAKCHHS,

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeTbHOCTh:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATbHOH pabOTBI MpPU  PEHICHUH  OWOJOTHYCCKOH  MpOOJIEMBI,
00OCHOBBIBATH HEO0OXOIMMOCTD IPUMEHEHUS IPYIIOBBIX dbopm
B3aWMO/ICUCTBHUS NIPH PEIICHUN yU4eOHOH 3aa4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh TIeTM  COBMECTHOW JIEATEIBHOCTH, OPraHU30BBIBATh U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTIKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pacmpeneniaTh pojid ¢ y4éTOM MHEHUH YYacCTHHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHIM;

npenjgaratb HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE TMOBEJCHHE B Pa3IUYHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBiajleHUe YHUBEPCAJIBHBIMU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranuszanmus:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS Ui BBIABICHHUS MPOOJIEM U WX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYAITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWNA IEJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYMKAX MO0 OTHOIICHHUIO K JKUBOW MPUPO/IE,
CBOEMY 3/I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



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

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIHIeHUs NOpoOJieMbl €  Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaThb  €ro,  OpaTh
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 OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA YU MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCMOJIb30BaTh MPUEMBI peIEKCUH Ul OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPU aHAJIU3€ PpPE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M IPYIrux:

OpUHUMATh 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

[IpeamerHble pe3ynabTaTthl ocBoeHHs mporpamMmMmbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUUecKne Juisi y4eOHOrO TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHUCTBHI MO OCBOCHHIO,
UHTEpIpETAlMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO



MOJIyYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4EOHBIX
CUTyallMsiX, a TaKKE B PEANbHBIX >XU3HECHHBIX CUTyallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
oOy4eHusl.

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

chOpMUPOBAHHOCTh 3HAHMH O MeCT€ U pPOJU OHUOJOTUM B CHCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTHYECKUX TEPMHUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEeH BEIIECTB W IpEeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOU3BEACHUE (penponyKIus), HACJIEICTBEHHOCTD,
U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJbHas JOTMa MOJEKYJspHON Ouonoruu), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 1ieHTpax MHOrooOpasus u
POUCXOXKACHUS KyJIbTypHbIX pacteHudd H. . Bapwiiopa), omnpenensTsh
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOAaMHU HAyYHOTO NTO3HAHHUS B OMOJIOTHH: HaOJI0IeHH e
Y ONMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alNs U IPOBEACHUE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHE MOJTYyYEHHBIX
pE3yIAbTAaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
Jie’aTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NMPU3HAKA BUPYCOB, KIETOK MPOKAPHUOT
U DyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB U MIPEBPAIEHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJIACTHYECKOTO M JIHEPreTHYECKOTo OOMeHa, XeMOCHWHTEe3a, MHUTO3a, Meio03a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTUIECKUX
MIPOLIECCOB U SIBJICHUM, ISl IPUHATHS PAKTUYECKUX PELICHUN B OBCEIHEBHOM
KU3HU C Leiblo olOecriedeHns Oe30MacHOCTH CBOErO 370POBbsl U 3/I0POBBS
OKPYXKAIOUIUX JIIOJIe, COOJIIOJEHUSI HOPM TIpPaMOTHOTO TOBEJEHUS B
OKpY’Karolen NpupoaHoOi cpele, NOHUMaHue HEOOXOIMMOCTH UCIOIb30BaHUs



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTMH JJI1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHble TEHETHYECKHE 3a/Jadyd Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHus HACIIeJOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHHBAThb W HMHTEPIPETUPOBATH WHPOPMAIUIO
OMOJIOTMYECKOTO CO/ACPIKAHMsSI, BKIIOUYAIONIYI0 TICEBIAOHAYYHbIC 3HAHHUA U3
pa3MYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(OpMAaNuW, HAYIHO-
MOMYJIIPHBIE MaTepUajbl), ITHYECKHUE aCTIEKThl COBPEMEHHBIX UCCIICIOBAHHNA B
Ouonoruu, MEIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass OuojorHueckyrd HWHPOpMAIUI0O U3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO HCIIOJIh30BAaTh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTro npeamera «buonorus» ¢ 11
Klacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTMM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MHpAa W HAYYHOTO MHUPOBO33PEHUSA, O BKIIAJE
POCCUUCKMX © 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHWE OMOIOTHYECKUX TEPMHUHOB W TOHATUMA:
BUJ, TOMYJSAIMs, TEHO(POHM, DBOJIONUSA, MABIXKYIIHE CHIbl ((HaKTOphI)
ABOJIIOIINH, MIPUCITOCOOJICHHOCTh OpraHN3MOB, BUJI000pa3oBaHue,
9KOJIOTHYECKUE (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
LTI IMUTAHUS, YKOJOTHYECKas MUpaMuIa, OMoreorneHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS H3BOJIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepegoBaHus riaBHbIX HANpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yuenust o o6mochepe B. 1. Bepuanckoro),
OTIpEAENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/Ie€Th METOJaMHU HAYYHOT'O TO3HAHUS B OMOIOTHN: HAOII0IeHUE
U OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOTMYECKOTO  JKCIEPHUMEHTa,  BBIABMIKCHHE  THIIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXIy HMCCIEAyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOTY4YeHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BWJIOB, MOMYJSAIUNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIeHO30B U HIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (HAaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPONIOTEHHBIX M3MEHEHUU B DKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB M OMOTr€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTh TOJYYCHHBIC 3HAHUS TSI OOBICHEHUS OMOIOTUMIESCKUX
IIPOIIECCOB U SBJICHUM, JUTSI TPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C LeIbi0 oOecredeHuss OE30MacHOCTH CBOETO 3J0POBbSI M 3/I0OPOBBS
OKPYXXAIOIIUX JIFOJACH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUuEe HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM owosoruu TUTST paIrMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pemaTh 3JEMEHTapHbIC OWOJOTHYECKHE 3alladd, COCTaBISTh
CXEMBI ITePEHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

yMEHHUE BBITIOJHAThH J1JA0OpPATOPHBIE U MPAKTUUECKHEe padOoThl, COOIIOIATh
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTHUYECKH OIICHWBATh W WMHTEPIPETUPOBATH HHPOPMAIUIO
OHMOJIOTMUECKOTO COJCPKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpPMANWH, HAYIHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBAaTh TJOOAIBHBIE JKOJIOTHYCCKHE
poOJIEeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHE CO3/7aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OWOJOTHYECKYI0 HH(POpMAIUI0 U3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO UCIIOJIH30BaTh MOHSATUHHBIN ammapar ouosorumu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bceero oOpa3oBartejibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 Bubamorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbI€ CHCTEMBI U UX OpraHU3aIUs 1 bubmorexa OK
p & https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIETKHA 6 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexkuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 noamorexa O
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHue pa3aejioB H TeEM U@ poBLIE
Ne n/m P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OK aromias cpena 5 1 bubmorexa LOK
p pyratom el https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
bu6 OK
5 PezepBHoe Bpemst 2 nomoreka I
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeIMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJIOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTHUHBI MHpPA M HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIIMOHAJIBLHOM IpaMOTHOCTH

YCJIOBCKA I PCIICHUA ) KU3HCHHBIX 3a/1a4q

YMeHHne pacKkphiBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHHOB H
TOHSATHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00I13M (0OMEH BEIIECTB
Y TIPEBPAIEHHE YPHEPTHH ), TOMEOCTa3 (CaMOPETYIISINs), YPOBHEBAs
OpraHu3anus AKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHNE
(penponykumsi), HACJIEICTBEHHOCTb, HW3MEHYMBOCTh, PpOCT |

pa3BUTHE

YMeHne  u3naratb  OHOJIOTHYECKHE  TeOpuu  (KJIETOYHas,
XpOMOCOMHas1, MyTanimoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazus U
MPOUCXOXKACHHUST  KyJIbTypHbIX pacteHudd H.M.  BaBwmiora),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )XUBBIM CUCTEMaM

VYmenune BJIaACTh MCETOJaMM HAYYHOI'O IIO3HAHHSA B ouosoruu
(Ha6J'IIOI[eHI/Ie U OIIHMCAaHHUC KUBLIX CHUCTCM, IIPOLECCCOB U ﬂBHCHHﬁ;
OopraHusanvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCXKOY
HCCIICAYCMBbIMHU BCINYMHaAMH, 00BsICHEHHE IMNOJTYYCHHBIX
pPE3YyJIIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3dKOHOB; YMCHHC JCJIaTb BbBIBOAbI HAa OCHOBAHHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC TIPU3HAKNW BUPYCOB, KIICTOK
IMPOKapuoOT H JOYKApUOT, OAHOKIICTOYHBIX W MHOTOKJICTOYHBIX

OpraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BC€OICCTB H




MPEBPAIIEHUSI SHEPTUH B KIETKE, (POTOCHHTE3a, TUIACTUYECKOTO H
JHEPreTHYeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHIYaTbHOTO PAa3BUTHS

opranu3zma (OHTOTEHE3)

YMeHue [pUMEHATh TMOJY4YEHHbIE 3HAHMUS ISl OOBSICHEHMS
OMOJIOTMYECKUX  IPOLIECCOB U SIBJICHUN, JJI1  NPUHATUSA
IPAKTUYECKUX pEIIeHUH B IOBCEJIHEBHOM JKHM3HM B LEISIX
obOecrieueHHss 0€30MaCHOCTH CBOETrO0  3J0POBbSI U 3JI0OPOBBS
OKPYKAIOIIKX JIF0/IeH, COOMI0OAEHNSI HOPM I'PaMOTHOTO TOBEJCHUS B
OKpYXalolled MPUPOJHOU cpeae; TMOHUMaHHE HEOoOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTW)KEHUH  COBpEMEHHOM  Ouonorun u

OMOTEXHOJIOT U JUIsl pallMOHAIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTAapHbBIE TEeHETHYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpEIIMBaHUE, CIIEIJICHHOE  HacleJ0BaHuE;
COCTaBJSATh  CXEMBl  MOHOTHOPHMJIHOTO  CKpEUIWBAaHHS  JUIS

IpeACKa3saHusA HACJICAOBAHUA ITPU3HAKOB Y OPraHUu3MOB

YMeHHe BBIMIOJHATh J1a0OpaTOpHBIE ¥ MPAKTHYECKHE paboTHI,
coOmoaTh TpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHHe ~ KPUTHYECKH  OICHMBATh M HMHTEPIPETUPOBATH
WHPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPKAHUS, BKIIOYAIOIIYIO
NICEBIOHAYYHBIC 3HAHUS W3 pPa3IMYHBIX HCTOYHHKOB (CMMU,
HAYYHO-TIONYJISIPHBIE MaTepHalbl); ITHYECKHE ACTICKTHI
COBPEMEHHBIX  HUCCIICJIOBAaHWA B  OWOJOTHH,  MEIHIIMHE,

OMOTEXHOIOT MU

10

YMmenue co3naBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC
coobmienus, o00o00mas  OHONOrHYecKyl0  HHPOpMAaLUI0 U3
HECKOJIBKUX HCTOYHMKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrapar OouoJIoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus




ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH B CHCTEME
HAyYHOTO 3HAHMUA €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAay4YHON KAPTHUHBI MHUPAa M HAY4HOT'O
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHMCKMX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOrMH; (YHKIIMOHAJIBLHOM rpaMOTHOCTU

YCJIOBCKA IJId PCIICHHUA ) KU3HCHHBIX 3a/1a4d

YMeHHne pacKpblBaTh COJACpPXKAHUE OMOJOTMYECKHMX TEPMHUHOB M
TMOHATHI: BU, TIOIYJISIIHS, TeHO(MOH]T, SBOIONHS, IBUKYIINAE CHIIBI
(bakTOphel)  SBOJIOLMM,  MPUCIHOCOOJICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHMUE,  HIKOJIOTMYECKHE  (PaKTOphl,  JKOCUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIEHTHI, IeNu  NUTaHus,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMmenue uznaratb OMOJIOTHYECKHE TEOPUH (IBOJIIOIMOHHAS TEOPHUS
Y. JapBuHa, CHHTETHYECKass TEOpUsI OHBOJIIOLMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoxsimieBoro  cxoiactBa K.M.  bopa,
YepelOBAaHMS TIJIABHBIX HAIlpaBiIe€HWW M myTed sBosronuu A.H.
CeseprioBa, yuenus o 6mochepe B.M. Bepnanckoro), onpenaensrsb

T'paHUIbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMU HAy4yHOTo TIO3HAHWA B OuOJIOTHH
(HaOnrofeHne U OMHKCAaHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUIA;
OpraHu3alusi W TMpoBeJeHHE OHOJIOTUYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJTMYMHAMU, 00bsicHEeHUE HOJTyYEHHBIX
pe3yNbTaTOB, HCMHOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOpUH H
3aKOHOB; YMEHHUE JeNlaTh BBIBOJBI Ha OCHOBAHWUHU IOJTYYEHHBIX

pe3ynbTaToOB)

VYMeHue  BBIIENATH  CYIIECTBEHHbIE  NPU3HAKH  CTPOEHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJSALUN, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHMOI€OLIEHO30B U  IKOCHUCTEM;
O0COOEHHOCTH  TPOLIECCOB  HACJIEACTBEHHOW  HM3MEHYMBOCTH,
€CTeCTBEHHOTo 0TOOpa, BHUI000pa30BaHUs, MNPHCIOCOOIEHHOCTH
OpPraHu3MOB, NEHCTBUS HKOJOTHYECKUX (DAKTOPOB HAa OPraHU3MBI,
IIEpEHOCa BELIECTB W IIOTOKAa DJHEPrMM B  JKOCUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpYroBopoTa BCIIECTB U OHMOreOXUMHYECKUX ITUKJIOB B 6Hocq)epe

YMmenue MNPUMCHATH IIOJYYCHHBIC 3HAHUA  JIA O0OBSICHEHUS




OMOJIOTUYECKUX  TPOLECCOB W SABICHWM, M MIPUHATHS
MIPAaKTUYECKUX PEIICHUH B IIOBCEJHEBHOM JKU3HM B LEIX
obecrieyeHnss 0GE30MAaCHOCTH CBOETO 3JI0POBbSI M 3JI0POBBS
OKPYKAIOILKX JIF0/IeH, COOJIIOIEHHSI HOPM TPAaMOTHOTO TIOBEJICHUS B
OKpYXalollled MPUPOIAHON cpeae; MOHUMAaHHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl  JIOCTIDKEHUH  COBPEMEHHON  OHOJIOTMH  JUIs

palOHaJIbHOI'O NPUPOAOIIOJIb30BaAHUS

YMeHue  pemarb  3Je€MEHTapHble  OHOJIOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB M DHEPTHH B IKOCHUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U MpakTUUYecKHe padoThl,
coOnroaaTh mpaBuiia NMpu padboTe ¢ y4eOHbIM M JaOOPATOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHMYECKH  OLIEHHBAaTh M HMHTEPIPETHPOBATH
nHpopmanno  OMOJIOTMYECKOTO  COJEpPXAaHUs, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUA W3 pa3IMuHbIX HcTouHHKOB (CMU,
Hay4YHO-TIONYJISIPHBIE MaTepHuallbl); paccMaTpuBaTh IJ100aJIbHbIE
9KOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HIINIO
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YMeHue co3maBath COOCTBEHHBIC IUCHBMEHHBIE U YCTHBIC
cooOmienus, o0000mas Ouojormdyeckyro  uHopManuo U3
HECKOJIBKUX HCTOYHHKOB, I'PAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrrapar ouoJioruu




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mpupoze. Ponb OGuonoruu B GopmMHpoBaHUU

COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOUW pHUpo bl (HAOII0AEHNE, SKCIIEPUMEHT, ONKCaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJECIUPOBaHHE, CTaTHCTHYECKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucteMbl (OMocHCTEMBI) Kak IpeaMeT u3ydeHus: 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-T€HETHYECKUN, KIICTOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHUE HIIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPOd3JeMeHThl. Bojma w MuHepanpHble BemiecTBa. {DYHKIMM BOJBI U

MHUHEPAIBbHBIX BEIICCTB B KICTKEC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

Bbenku. CoctaB U cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMble ¥ 3aMEHHMMBbIE AMHHOKHMCIIOTHI. AMMHOKHMCIIOTHBIA COCTaB.
YPOBHHU CTPYKTYpbI O€IKOBOM MOJIEKYIbI (IEpBUYHAs, BTOPUYHAS, TPETHUYHAS
Y 4eTBEPTHYHAS CTPYKTypa). XUMUYECKUE CBOMCTBA OelkoB. buosornueckue
GbyHKIMH OENKOB.

depMeHThI — OMoJIoTHYecKHe KaTanu3aTopbl. CTpoeHne pepMeHTa: aKkTUBHBIN
LeHTp, cyoctpatHas cnenududyHoctb. Kodepmentsl. Buramunbl. OTnuuus

(I)epMeHTOB OT HCOPTaHNUYCCKUX KATaJIN3aTOPOB
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VYraeBonpl: MOHOcaxapuabl  (TJIroKo3a, pubo3a U Je30Kcupubo3a),
aMcaxapuibpl (caxaposa, JIakTo3a) M IOJIMcaxapuibl (Kpaxmai, TJIMKOTEH,
LeJr0103a). bruonornyeckue GyHKIMK YTiIeBOIOB.

Jlunuasl:  TpUrIMLEpHIbl, crepouabl, ¢ochomunuael. 'mapoduiabHO-
ruspodoOHbie cBoiicTBa. buonoruueckue ¢ynkiumu aunuaoB. CpaBHeHHE

YrijeBo10B, OCIIKOB U JIMIIUAOB KaK HCTOYHHUKOB SHCPTHUU
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Hykneunnosble xucnorsl: JHK wu PHK. Hyxneoruasr — MoHOMEpBI
HYKJIeMHOBBIX KucioT. Ctpoenune u ¢ynkuun IHK. Crpoenue n dynkumn
PHK. AT®: ctpoenue u pyHKIuu

3.5

Hwuronorusa — Hayka o kietke. Knetounas Teopust. MeToapl U3ydeHUs: KIETOK

3.6

Knerka kak nenoctHas xuBas cuctema. O01ne npu3Haky KJIETOK: 3aMKHYTas
HapyxHas MmemOpaHa, mosiekyisl JIHK kak reneruueckuil anmapar, cucrema

cuHTe3a Oerka

3.7

Tunel kieTok: sykapuoTHUeckas U IpokapuoTuueckas. OcoOEHHOCTH
CTpO€HHUSl MpoKapuoThyeckoil kieTku. Kietrounas creHka OakTepuii.
CrpoeHue sykapuoTHueckod KiaeTkH. OCHOBHBIE OTJIMYUS PACTUTENBHOM,

KUBOTHOM M TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢byukimu. [lnazmaTuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. [utomnasma
u e€ opranoupl. OTHOMEMOpaHHBIE OPTaHOU B! KIETKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar T'ombmxu, nu3ocombl. [loTyaBTOHOMHBIE OpPTaHOUIBI
KJIETKH: MUTOXOHJPUH, TUIAaCTU B [IporicxoskieHne MUTOXOHAPUI U TUTACTH/I.
Buaer mnactua. HememOpaHHbIE OpraHOUWIbI KIETKH: PUOOCOMBI, KJIETOYHBINA

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUI0B KIETKU. Britouenus

3.9

SAnpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000J0uKa,

KapuoIlIa3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMHIIIALMS (TUIACTUYECKU 0OMEH) U
JTMCCUMWIALIUS (JHEPreTUYECKHA 0OMEH) — JIBE€ CTOPOHBI €IHOTO IIpoIiecca
MeTabonmu3Ma. Tumbel oOMEHa BeEHIeCTB: aBTOTPO(HBIM W TeTepOTPOHBINH.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALEHUH SHEPTUU B KIIETKE

4.2

®orocunre3. CBeroBas U TeMmHOBasg (a3pl (QorocuHTe3a. Peakiuun
¢dotocunTeza. DddekTuBHOCTh (oTocuHTE3a. 3HaYeHHE (HOTOCHUHTE3a IS
KU3HU Ha 3emie. BnusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
TIOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UPYoIIne OakTepuu. 3HAUeHHEe XEMOCHHTE3a IS

JKA3HM Ha 3emiie

4.3

3HepreTquCKI/Iﬁ OOMEH B KJICTKE. Pacmemnnenue BCIICCTB, BBIICICHHUC H
AKKYMYJIIMPOBAHUEC OJHCPIrUrM B KIICTKE. OTallbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie " €ro BUIbI. KI/ICJ'IOpO)IHOC OKHCJICHHUEC, UJIN KJIICTOYHOC

npixanue. DPPeKTHBHOCTh IHEPTETUUECKOTr0 0OMeHa




4.4

Peakium marpuuHoro cuHte3a. ['enetnueckas wunHpopmamus u JIHK.
Peanu3anus renetndyeckoid HHGOPMAIUU B KIIETKE. | eHETUYECKHiA KO U €To
ceorictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmaums —
ouocunres Oenka. KogupoBanne amuHOkuCIOT. Ponbs pubocom B OnocuHTE3€

Oenka

4.5

Hexnerounsie hopmer xu3Hu — Bupychl. Mcropust otkpeitusi Bupycos (.M.
WBanoBckuit). OcCOOEHHOCTH CTPOEHUS M JKU3HEIESATEIILHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuid, KUBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHozeduumra uyenoeka (BUY) — Bo3Oyaurens

CIT1/a. [TpodunakTuka pacnpoCTpaHEHHS] BUPYCHBIX 3a00JI€BaHMIA

PasMHOkeHME M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mmkn, WM SKU3HEHHBIM UK KiIeTku. WHTepdaza m MHTO3.
[Ipoueccel, nporekaromue B nHTepdase. Perumkanus — peakiyus MaTpUYHOTO
cunre3a JJHK. Crtpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JIuniouHBIH M TaIJIOWJAHBIA ~ XPOMOCOMHBIE HAOOpbl.  XpOMAaTHIBI.
[{utonmornyeckne OCHOBBI PA3MHOXEHUS W HHIAWBUAYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kierkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuiye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a
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®opMBI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe ¥ moyioBoe. Buabl OGecnonioro
pPa3sMHOXKEHHS: JEJICHHE HAaJIBOE, TMOYKOBAaHHE OJHO- M MHOTOKIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE  Pa3MHOXKECHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC NJIA CCIICKIIUU

53

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECIIOJI0TO.
Meiio3. Craguu merosa. IIporecchl, NMpoucxojsiiue Ha CTaausax Menosa.
[ToBenenne xpomocom B mero3e. Kpoccunrosep. buonorudeckuii cMbICI U

3HAUCHHUE Meiio3a
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I'ameTorenes — mponecc 06p330BaHI/I$[ IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie keNne3bl: CEMEHHUKM W SIUYHUKH. O6pa3013aHHe U pPa3BUTHC
IIOJIOBBIX KIJICTOK — I'aMCT (cnepMaTosonz[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U
OOI'CHC3. OcobeHHOCTH CTPOCHUA SIMLIEKIIETOK ~ H CIIEpMAaTO30Ua0B.

Onnoporeopenue. Ilaprenorenes

5.5

WnpuBuayansHoe  pa3BuTue  (OHTOTE€HE3). OMOpHOHANBHOE  Ppa3BUTHE
(aMOpuorene3). Ortanbl AMOPUOHAIBLHOIO PA3BUTHS Yy TO3BOHOYHBIX
KHUBOTHBIX: JIpOOJIeHHe, TacTpyisuusi, opraHoreres. llocTamOpuoHanbHOE
pa3ButHe. TuIBl MOCTAIMOPHOHAIBHOTO PA3BUTHS: MpPSIMOE, HEMpsIMOe

(mmunHOuYHOE). BrnusiHMEe cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,




CrocOoOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.
Poct u pasButue pacrenuil. OHTOTr€HE3 IIBETKOBOI'O pPACTEHUsS: CTPOEHHUE

CCMCHHU, CTAIUN PASBUTHA

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. lcropuss pasBuUTHS TEeHETHKU. Bxian
POCCUMCKHX U 3apYOEkKHBIX YUEHBIX B Pa3BUTHE EHETUKH. MeTO/1bl FTEHETUKHU
(THOPHUIOIOTHYECKUH, IUTOTCHETHUSCKUN, MOJICKYJISIPHO-TEHETUICCKHA ).
OcHoOBHbIE T€HETUYECKHE MOHATHUS. ['eHeTnueckasi CHMBOJIMKA, UCTIOIb3yeMas

B CXEMax CKpeIIMBaHUN

6.2

3aKOHOMEPHOCTH HacJel0BaHUs NMPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TEPBOTO
nokoyieHus. [IpaBuwiio JAOMHUHUPOBaHWs. 3aKOH pPaCUICIJIEHUS] MPHU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeuiuBaHue. 3aKOH  HE3aBUCUMOIO  HacjeOBaHUS
npu3HaKoB. [[uTOoreHeTHUeCKHEe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMUSL.
AHamuzupyromee — ckpemuBaHue.  Vcmonp3oBaHHWE — AHAIU3HMPYIOIIETO

CKpCUIMBAaHUA AJId OIPEACICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana mo
CIETJICHHOMY HAacleJJOBaHUIO TeHOB. HapyiieHue crerieHuss TeHOB B
pe3ynbTaTe KpPOCCHHTOBEpa. XPOMOCOMHAs TEOpHsSl HACIEACTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneTnka mona. XpoMOCOMHOE OMpE/EICHUE ToJla. AYyTOCOMBI U IOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble opranu3mbel. HacimenoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

6.4

H3menurnBocTh. BuIbl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBECHHA.
Pones cpempl B HEHACNEICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA
MOIM(DUKAITMOHHOW M3MEHYMBOCTHU. BapualMoHHBIA Pl M BapUalMOHHAsS
kpuBas. Hopma peaknuu mnpusHaka. KoJudecTBEHHbIE M KayeCTBEHHBIC
NMpU3HAKK ©M WX HopMma peaknuu. CBoiicTBa  MOIU(DUKAITMOHHOU

HU3MCHYHNBOCTH

6.5

HacnencrBenHas, WM TIeHOTHIIMYECKas, H3MEHUYHMBOCTL. KoOMOMHATHBHAas
W3MEHUMBOCTh. Meio3 U TOJOBOM MpOIeCC — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAs HM3MEHYMBOCTh. Kraccudukaius wmyTaruii:
FEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacrorTa ¥ NOPUYMHBI MYTalUi.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEIACTBEHHOUN

nsmeHunBocty H.M. BaBuiosa

6.6

I'eneTnka dYegoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTHUKH




4eJI0BEKA: TeHCAIOTUUCCKHIA, OJIM3HEIIOBBIH, IIUTOIrCHETHYCCKUIA,
OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeThdeckuil. COBpeMeHHOEe ompeeieHne
reHoTuIa: rnoJJHOr¢HOMHOC CECKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YUCJIC
¢ momotbio [111P-ananu3a. HaciiencrBeHHbIC 3a00I€BaHUS YE€TIOBEKA: TCHHBIC
O0one3Hu,  OOJIE3HM  C  HACJIEJACTBEHHOW  MPEeApacroJiOKEHHOCTHIO,
XpoMocoMHble  Oone3Hu. ComaThyeckue W TEHEpaTUBHbIE MYTalUH.
[IpuHUMnObl 370poBOro 00pa3za JKWU3HM, JUArHOCTHKH, NPO(PUIAKTUKU U
JICYEHUS T€HETHYECKUX 0oJe3He. Menuko-reHeTuIecKoe
KOHCYJIbTHUPOBAHHC. 3Hayenue MeI[HHHHCKOfI TCHCTUKHU B IPCAOTBpALICHUN 1

JICUCHUH T€HETHYECKUX 3a00JIeBaHUI UeJIoBEKa

Cenekuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W IpOLECC. 3apOXKACHUE CENEKIMH M JIOMECTHUKAIIMSL.
VYuyenne H.M. BaBunoBa o 1eHTpax NPOUCXOXIEHHUS W MHOT000Opa3us
KyJbTYpPHBIX pacTeHHuil. LIeHTpbl TPOUCXOXKIEHUS IJOMANIHUX >KHUBOTHBIX.

Copr, nopoja, mramMmm

7.2

CoBpemMeHHbIE METO/IbI ceNeKIMU. MaccoBbIi M1 MHAUBUIYalbHBI OTOOPHI B
CEJIEKIIMU PAaCTeHUH U KMBOTHBIX. OllIeHKa dKcTephepa. bim3zkopoacTBeHHOE
ckpeniuBanne — HHOpuAMHT. Uncras nuHusA. CKpenuBaHUE YUCTHIX JTMHHM.
l'etepo3uc, wunm ruOpumHas cuiaa. HeponcTBeHHOE CKpenuBaHue —
ayropuauar. OtnanéHHas ruOpumm3anuss u e€ ycnexu. VICKyCCTBEHHBIN
MYTareHe3 M MOJy4YeHUE MOJMUIUIONIOB. J[OCTMKEHMS! CENIEKIIMU PaCTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buortexHonorust kak otrpaciib TpOW3BOJACTBAa. ['€HHas WHXKeHepus. OTarbl
co3manus pekomOunantHod JIHK wm Tpancrenneix opranmsmoB. Kierounas
umxeHepusa. Kinetounsle KynabTypbl. MUKPOKIOHANIBHOE Pa3MHOXKEHUE
pactenuii. KiioHMpoBaHME BBICOKOMPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKUE U dTH4eckue mpodaembl. [MO — renetnyecku

MOI[I/I(I)I/II_[I/IpOBaHHBIC OpraiHn3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIFOIIMOHHAS OUOJIOT U

1.1

9BOJ’IIOI_[I/IOHHE[$I TCOpHUA U e€ MecTo B OMOJIOTHH.

CBI/I,Z[CTCJ'ILCTBa spojironud. IlaneoHTONOTrMYecKHUe: IOCIEA0BATEILHOCTD




IIOABJICHUA BHUAOB B MMaJICOHTOJIOTUICCKOM JICTOIIUCH, TMICPEXOJHBIC q)OpMBI.
buoreorpaduueckue: cxoacTtBo u paznuuue ¢dayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA W Pa3IHuusi dMOPHOHOB pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/IquKI/IeI T'OMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsl, aTaBU3MHBI. MOJIGKy.Hf{pHO -
OMOXMMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

MEeTa00IMYECKUX MMYTEH Yy BCEX OPraHu3MOB

1.2

OpomoumonHas Teopuss Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHS
JapBUHM3MA. JIBIKYILIME CHUJIBI 3BOJIIOLUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHME  IpU  OrPAaHUYEHHOCTH  PECYPCOB,  HEOIPENCIIEHHAS

M3MEHUYUBOCTb, 00phOa 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast teopust sBomtonuu (CTD) U ocHOBHBIE €€ TOJIOKEHUS.

MuxkposBomtonus. [Tomynamus kak eIMHUIA BUAA U SBOJIOIUN

1.4

JBuxymue cuiibl (akTopbl) 3BOJIOLNUU BHJIOB B mpupoje. MyTalmoHHbIN
mporecc ¥ KOMOWHATHBHAS U3MEHYHBOCTb. [lOMyIISIIMOHHbBIE BOJHBI U Aperd
reHoB. Mzomsmus w murpanus. EcrecTBeHHBIM 0TOOP — HAmpaBiIsSIONTHI
(haktop 3BorOIMH. DOPMBI €CTECTBEHHOTO OTOOPA.

[Ipucnoco6meHHOCTh OPraHU3MOB KaK pe3ylnbTaT 3Bojtonuu. llpumepst
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopG 036l B UINOATATITAITIH.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHoBHble  (HOPMBI

BI/II[OO6pa3OBaHI/ISI: FCOFpa(bI/I‘IeCKOC, 9KOJIOTHUYECCKOEC

1.5

MaKpOBBOJ'IIOL[I/IH. cDOpMI)I OBOJIFOLIN U (bHHeTPI‘leCKaH, JUBCPIrCHTHAaI,

KOHBECPIrcHTHAsd, nmapajijicibHasi. H606paTI/IMOCTB 3BOJJIIOIIHNH

Bo3uukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHble NOpEICTaBICHUA O 3apOXKACHUM >XU3HU. HayuHble runoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOMOTreHe3 W IMaHCIepMHs. XUMHUYecKas
3BOJIIOLUS. OKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKON HBOJIIOIUU.
HauanpHabie sTansr 6uonorudeckoit ssomtonuu. ['unoreza PHK-mupa. [TepBbie
KIETKH M uX 2Boyrouusa. DopmupoBaHME OCHOBHBIX TPYIIl KUBBIX

OpraHnu3MoOB

2.2

Pa3Butne xu3HM Ha 3emiie mo spaM U nepuoaamM. Karapxein. Apxeickas u
npotepo3oiickas apel. [laneos3oiickas spa u e€ mnepuoabl: KeMOpUHCKUil,
OPJAOBUKCKHM, CHUIIYPUMCKHUM, JIEBOHCKUH, KaMEHHOYIOJIbHBIA, IEPMCKHUMN.

Me3o30iicKkas opa 1 €€ epruoabl: TPUACOBBIN, FOPCKH, MEJIOBOM.




KaiiHo3oiickas »pa W €€ mNepuoAbl: MaJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMATa U TEOJOTHMYECKUX ITPOLECCOB.
OcCHOBHBIE JTambl  JBOJIOIMU  PACTUTEIBHOTO MW KMBOTHOTO  MHpA.
ApoMopdo3bl Y pacTeHU W KUBOTHBIX. llosiBIIeHUE, paclBeT ¥ BBIMHPAHUE

IPYII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Bojtouuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIIOLMS YeJoBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKIACHUN YelloBeka. MeToabl u3ydeHHusl aHTtpornoreHesa. Cxoacrtsa u
pa3nuuus YeloBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHUE YEIOBEKa.

JBwxymue cuibl ((hakTopsl) anTponiorenesa. HacnencTBeHHass “3SMEHYHBOCTD
U ecTecTBEeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHiA

Tpy/a, MBILLICHHUE, PEYb

2.5

OCHOBHBIE CTaUM U BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONHUTEKH, YemoBek
ymenslid, YenmoBek npAMoOXomamui, YenoBek HeaHAepTalnbCKui, YermoBek
pa3yMHblid. Haxoku nckonaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

YenoBeueckne  packl.  OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOWTHAS
(eBpasmiickasi), Herpo-aBCTpajoujHas (dKBaTOpUaAIbHAs), MOHTOJIOUIHAS
(a3uaTcko-amMepuKaHckas). YUepTbl MPUCIIOCOOJIEHHOCTH MpeACTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSM CYyHIECTBOBaHHUS. ENMHCTBO dYeloBEUYECKHX

pac. Kputuka pacuzma

OpranusMbl U OKpyXxarolias cpeia

3.1

DKoNIoTHS Kak HaykKa. 38,[[8.‘11/1 " pa3iCiibl 5KOJIOTHH. MeToabl 3KOJIOTHYSCKUX
HCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHHUC. Cpe,[[LI oOuTaHuA
OPraHnu3MoB: BOJHasd, HAa3€MHO-BO3AYyIIIHAA, IIOYBCHHAs,

BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckre Qaktopel. Kiaccuduxamus skonorudeckux (HakTopos:
abuoTuyeckre, OMOTUYECKHE M aHTPOIMOTEHHBIE. JleficTBHE HSKOIOTHUYECKUX

(akTOpOB Ha OPraHU3MBbI
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AOuoTHueckue (l)aKToprZ CBCT, TEMIICpaTypa, BJIAXKHOCTb. q)OTOHepI/IOI[I/BM.
HpI/ICHOCO6HCHI/I$I OpraHu3MoB K JIEHCTBUIO a0MOTHUYECKUX (l)aKTOpOB.

buonoruueckue PUTMBI

34

buotuueckue (baKTopBI. Buapr OMOTHYECKUX B3aHMO/JICIICTBUIA; KOHKYpCHIIUA,




XHUIHAYECTBO, MApa3sUTH3M, MYTyaau3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHue OWOTHYECKUX
B3aUMOJICHCTBUNA  JUIsi  CYIIECTBOBAHUS  OPraHU3MOB B  IIPUPOJHBIX

cooO1ecTBax

3.5

DKOJIOTUYECKHE XapaKTCPpUCTUKHU  MOITYJISALUH. OCHOBHBIEC  ITOKa3aTelIn
nmonmyiiauuu: 4YUCJICHHOCTD, INIOTHOCTL, POXKIAAEMOCTh, CMEPTHOCTDL, ITPHUPOCT,

Murpanus. JJMHAMuKa YUCICHHOCTH MTONYJISALNN U €€ PEeTyIsIIus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoueHo3. CTpykTypel OuOIEHO3a: BHJIOBa,
MPOCTpaHCTBeHHAs, Tpoduueckas (muiieBas). Buasi-nomMmunantel. CBsi3u B

OnoIEeHO3€e

4.2

Dkojorudeckue cucrembl (d9kocuctembl). Ilonatue 006 »sKocucreme U
ouoreorieHo3e. OYHKITMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOIYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIIECTB W TOTOK DJHEPruud B
skocucteme. Tpodudeckue (MUIEBHIC) YPOBHU 3KOCHCTEMBI. [IuIeBbie nemnu
n cerd. OCHOBHBIE TIOKa3aTeNd »SKOCUCTEMBbI: Ouomacca, MPOTYKIIHS.
DKOJIOTHYECKUE MUPAMHUJIBI: MPOAYKIIMH, YUCICHHOCTH, Onomaccel. CBolicTBa

9KOCUCTEM: YCTOMYMBOCTb, cCaMOperyisuus, pazsutue. Cykueccus

4.3

[IpupoHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCHUCTEMa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBL.  ATPO’KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonormueckoe M XO3SUCTBEHHOE  3HAUYEHHWE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasnooOpasue kak (akrop ycroiumBocTH 3KocucteM. CoxpaHeHUe

OMOJIOTHYECKOT0 pa3HOOoOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnanckoro o Ouocdepe. I'paHuiibl, cocTaB U CTPYKTypa
o6uoctepsl. JKuboe BemiecTBo U ero QpyHkiuu. OcobeHHoctr 6uocdepsbl Kak
r100anbHOM 3KOCHCTEeMBl. J[MHaMuUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
o6uoctepe. KpyroBopoTsl BelmecTB U OMOT€OXUMUYECKUE ITHKIBI DJIEMEHTOB

(yraepona, azorta). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoseuecTBo B Onochepe 3eMian. AHTPONIOreHHbIE U3MEHEHUs B Orocdepe.
I'moOanbHbIe HKOJOTMUECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO YOPABIEHUS NPUPOJHBIMM peECypcaMHd M HX

HCIIOJIb30BAHUC. I[OCTI/I)KCHI/I}I OHOJIOTHHU U OXpaHa IpHUpoO bl
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