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MHNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JUISI ONpPEICIICHUS
MOIX0A0B K (opMHUpOBaHWIO conaepkaHus ydeOHoro mpeamera «buomorus» cocraBuiIH:
koHuenTtyanbHble nojoxkeHuss PI'OC COO o B3auMoOOYyCIOBIEHHOCTH LEJIEH, coiepiaHus,
pe3ynbTaToB OOy4YeHHS W TpPEOOBAaHUI K YPOBHIO IOATOTOBKU BBITYCKHHKOB, ITOJIOXKEHHUS 00
O0mMX TENsSX W MPHUHIHUIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmrero oopaszoBanus B Poccuiickoit denepaninu, a Takke MOJ0XKEHUS O crienuduke Ouonoruu, eé
3HAYCHWW B TIO3HAHWW JKUBON TPHUPOABI W OOECHEUYEeHUH CYIIECTBOBAHHS UYEIOBEYECKOTO
obmectBa. CoryracHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEIeTICHBI OCHOBHBIE (DYHKITUH MTPOTPaMMBI 110
Ouosorun U €€ CTPYKTypa.

[Iporpamma mo Ouonoruu naéT MpeicTaBlIeHUE O IeNsiX, 00 o0IIeil cTparerun oOy4yeHus,
BOCTIIUTAHUS ¥ Pa3BUTHS OOydJalommxcs cpeacTBamMu ydeOHoro mpemmera «buomorus»,
orpenensieT 00s3aTenbHOE MPEAMETHOE COIEPIKaHUE, €T0 CTPYKTYPY, paclpeeeHne 1o pas3aenam
U TeMaM, PEKOMEHAYEMYIO IOCIEeI0BATEIbHOCTh HM3yYeHUs y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTUKH 00pa30oBaTeNbHOTO  IpOIecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJarOIIUXCA.

B mporpamme 1o OHONOTHMM TakKe YYHUTHIBAIOTCS TpPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEIMETHBIM H TIPEAMETHBIM pe3ylibTaTaM OOy4eHHs B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEILHOW NESITEIbHOCTH/yUEeOHBIX ACUCTBUN OOYUYaAIOMIMXCS TI0
OCBOEHHIO COZICpP)KaHUsI OMOJIOTUYECKOTO 00pa30BaHMSI.

B mporpamme no O6uonorum (10—11 kmaccel, 6a30BbId ypOBEHb) peaqu30BaH IPHUHIIMII
IPEeMCTBEHHOCTH B M3y4deHUW Ouonoruu, Ojarogaps uYeMy B HeEH NpocMaTpuUBaeTcs
HANpPAaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C (HOPMHPOBAHMEM €CTECTBEHHO-HAYyYHOTO
MUPOBO33PEHHUS,  I[EHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH,  OKOJOTMYECKOrO  MBIIICHHUS,
NpEJCTaBICHUI O 3I0pOBOM o00pa3e >KU3HU U OepekHbIM OTHOIIEHHEM K OKpYyKaroulei
npupoaHoil cpeze. [loaToMy Hapsiy ¢ u3ydyeHueM oO0IIeOMOIOTHYECKUX TEOPHil, a TaKkkKe 3HAHUMA
O CTPOEHUU MKHUBBIX CHCTEM pPa3HOIO0 paHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX
IPOIIECCOB B MpOrpaMMe Mo OHOJIOTUHU YJIEJIEHO BHUMAHUE MCIOIb30BAHUIO MOJYYSHHBIX 3HAHUMA
B TIOBCEAHEBHOW W3HU I pEIICHUs TMPUKIAJAHBIX 3a/Jad, B TOM 4HCIE: MPO(PUIAKTUKA
HACJICICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa,  MEIUKO-TEHETUYECKOTO  KOHCYJIbTHUPOBAHUSA,
00OCHOBAaHMSI DKOJIOTUYECKU IEJI€CO00pa3HOTO TMOBEIACHHS B OKpYJXKAIoUIel NpUpOIHOM cpene,
aHalM3a BIUSHUS XO3SWCTBEHHOW JESATEIBHOCTH 4YEJIOBEKa HAa COCTOSHHE TIPUPOJHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHWICHHE BHUMAaHHUA K MPHUKIAJHON HaNpaBIEHHOCTH Yy4eOHOTro
npenMera «buoNOTHs) MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECHEeUEHHUs YCIOBHM JUISl pelIeHUs
OJTHOM W3 aKTyaJbHBIX 3aJad IIKOJIHHOTO OMOJOTHYECKOro 0Opa3oBaHUs, KOTOpasl MpearoaracT
¢dopmupoBanre y 0OydyaloOUIUXCsS CIIOCOOHOCTH aJanTHpPOBAThCS K H3MEHEHHMSIM JAMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpenHero ooOmero ooOpa3oBaHMs 3aHUMaeT BaxHoe MecTo. OHa
obecrieunBaeT (OpMUPOBAHUE Yy OOYYAIOMIMXCS MPEJICTaBICHUH O HAyYHOW KapTHHE MHpa,
pacmupsier 1 0000IIaeT 3HaHUs O KUBOM MpUpoje, €€ OTIMYUTENBHBIX MPU3HAKaX — YPOBHEBOMN
OpraHu3allid M DHBOJIOLUWHU, CO34a€T YCIOBHS [UIA: MO3HAHMUA 3aKOHOB >KMBOM MPHUPOJIBL,
¢dopmupoBaHus (PYHKIMOHATHLHOW TPAMOTHOCTH, HAaBBIKOB 37I0POBOTO M Oe3omacHoro obpasza
KHU3HH, 9KOJIOTUYECKOT'O MBIIIUICHHUS, [ICHHOCTHOTO OTHOLICHHS K KUBOM MPHUPOJIE U YEIOBEKY.



Bonpmroe 3HaueHne OMOJIOTHS UMEET TaKXKe I PEIICHUST BOCITUTATEIIEHBIX M Pa3BUBAIOIINX
3alady CpeAHeTro o001iero oOpa3oBaHMs, coLMaNIM3aluu oOyuaromuxcsa. M3ydenuwe Ouogoruu
obOecrieunBaeT yCiOBHsS Uil  (OPMUPOBAHUS WHTEIUICKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX W
WHOOPMAIIMOHHBIX ~ HABBIKOB,  ACTETUYECKOW  KYJBTYphl,  CIIOCOOCTBYET  HHTETpAIHH
OMOJIOTMYECKUX 3HAHWM C IPEICTaBICHUSMH U3 JIPYIHMX Y4eOHBIX IPEIMETOB, B YaCTHOCTH,
¢busuku, xumun U reorpadun. Ha3BaHHBIC MOJIOKEHHS O MPEIHA3HAYCHUU y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY /ISl OMPECIICHUS MTOAXO0I0B K OTOOPY U CTPYKTYPHPOBAHHIO €TI0
COJIepKAaHUSA, IPECTABICHHOTO B IIPOrpaMMe 1o OMOJIOTHH.

Ot6op conmepxkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIHMNA KYJIBTYPOCOOOPA3HOTO MOIXOMa, B COOTBETCTBHH C KOTOPHIM OOYyYalOMIMECs TOJIKHBI
OCBOWUTH 3HAHUS M yYMCHHS, 3HAYUMBIC JJIsi (OPMUPOBAHMS OOMICH KYJIbTYpHI, ONPEACISIONINE
aJIecKBaTHOE IIOBEJCHUE 4YeJOBEKa B OKpYXKallled NpHUPOJHON cpele, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM KM3HU M TMPAKTUUECKOU aesTenbHOoCcTH. Ocoboe MECTO B ATOM CHUCTeME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJICPKAHUS, KOTOPBIE CITY)KaT OCHOBOH /7151 ()OPMUPOBAHUS TMPEACTABICHUN
O COBPEMCHHOW €CTECTBCHHO-HAyYHOW KApTUHE MHpA W IEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH,
CIOCOOCTBYIOIINX T'yMaHU3AIMU OMOJIOTUYECKOTO 00pa3oBaHusI.

CTpykTypupoBaHHE cOJACp)KaHUs y4eOHOro MaTepuana B TporpaMMe IO OWOJIOTHH
OCYIIECTBJICHO C Y4ETOM TPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX
YKUBOU MPUPOJIBI, O €€ YPOBHEBOM OPraHU3aIMK U SBOJIIOIIMH. B COOTBETCTBUY C 3THM B CTPYKTYpE
yueObHoro mpenmeta «bronorus» BBIACTICHBI CIEMYIOIINUE COAEp)KaTeNbHbIe JUHUU: «buomorus
Kak Hayka. MeToJpl Hay4HOTO Mo3HaHus», «KieTka kak Omoiormueckas cucreMay, «OpraHuszm
Kak Ouoyiornueckasi cucrema», «Cucrtema ¥ MHOTOOOpa3ue OpraHM4ecKOro MHpay, «IBOIIOLHUS
KHUBOM MPUPOIBD», «IKOCUCTEMBI U PUCYIIHE UM 3aKOHOMEPHOCTHY.

Lens wusyuenus yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4arolMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATBHOW OpraHU3alliy KUBBIX CUCTEM PAa3HOTO
paHra u npUOOpeTeHHWE YMEHUH WCIOJIb30BaTh OSTU 3HAHHUS Ui TPAMOTHBIX JEUCTBHHA B
OTHOIICHUH 0OBEKTOB KUBOW MPUPOJIBI M PEHICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTCs peleHueM CIIeTyIONINX 3a/1ay:

OCBOCHHE 00YYaIOIIUMHUCA CUCTEMBI 3HAHUIM O OMOJIOTMYECKHX TEOPHUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, TpaBWIaX, CIyXKaluX OCHOBOM i (opMHpOBaHUS
MpE/ICTaBIEHUH O eCTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOAaX HAy4YyHOro II03HAHUA,
CTPOEHUHU, MHOro0Opa3uu U OCOOEHHOCTSIX MKHUBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3aIlHH,
BBIJIAIOIINXCSL OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAaHUSX B OUOJIOTHH;

dbopMupoBanue y OOYYAIOIIUXCS TMO3HABATENBHBIX, HWHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipollecce aHaM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISIOB,
UJIeH 1 MOAXO0/I0B K U3YyUEHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpPTraHU3AIINM;

CTaHOBJICHHE Y O0yUaronmxcs oomieit KyabTyphl, (yHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSACHATH W OIEHUBATH SIBJICHHS OKPY’KAIOIIEro MHUpa >KMBOW MPHUPOJBI HA OCHOBAaHUU
3HAHUI U OTIBITA, TONYUYEHHBIX MTPH U3yUYEHUU OUOJIOTHH,

dbopmupoBaHue y OOydYarOIIMXCS yMEHUW WIUTFOCTPUPOBATH 3HAYCHHE OHOJIOTHYCCKUX
3HaHWA B TPAKTHUUECKON JEATENLHOCTH UYEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCIIUTAHUE YOECKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEJIOBEKOM KUBOH MPHUPOJIHI,
HEO0OXOIMMOCTH OEpeKHOTO OTHOIIEHUS K HEH, COONMIOEHUSI STUYECKUX HOPM TIPU MPOBEICHUU
OMOJIOTMYSCKUX UCCIICIOBAHUIA;



OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUU IS TIOBBINICHUS YPOBHS AKOJOTHYECKOU
KyJbTYPBI, Ui (POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MPUMEHEHHE NPUOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEIHEBHOW JKM3HU JIJISI OIICHKHU
MOCTICICTBUN CBOEH JEATETHLHOCTH IO OTHOIICHHIO K OKpY’Kalolled cpene, COOCTBEHHOMY
310pOBBIO, 0OOCHOBAHUE U COOIIO/ICHUE MEP MPODUITIAKTUKH 3a00JIEBaAHUIA.

B cucreme cpennero o6mero oOpasoBanusi «buonorus», uzydyaemas Ha 0a30BOM YPOBHE,
SBJISICTCSL  OOSI3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJAIIAM B COCTaB MPEIMETHOW 00JacTh
«EcTecTBeHHO-HaYYHBIC TTPEIMETHIY.

Jl1st u3ydenusi Onosioruu Ha 0a30BOM ypOBHE CpeHero oOriero oopasoBaHus OTBOAUTCS 68
yacoB: B 10 knacce — 34 gaca (1 gac B Hegeno), B 11 kiacce — 34 yaca (1 gac B Hezernio).



COJEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMHM C OOILIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTEeCTBEHHBIMH HayKaMu, (uiocopuend, ITHUKOH, ACTETUKOW U TmpaBoM. Ponbp Ouosnoruud B
(hopMHUpOBaHUHU COBPEMEHHOMN Hay4yHOU KapTUHBI Mupa. Cuctema OMONIOrMYEeCKUX HayK.

MeTtonbl TIO3HAHUS KUBOM NPUPOAbI (HAOIIOJEHUE, HKCIEPUMEHT, ONMCAHUE, U3MEpPEHHUE,
KJIaccu(puKaIys, MOJACIMPOBaHNE, CTATUCTHYECKasi 00padOTKa JaHHBIX).

JdemMoHcTpanmum:
[Toptpetsr: Y. {apsun, I'. Menaens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.
Tabmuup! u cxembl: «MeTobl TO3HAHUS KUBOUM MPUPOJIBD».

JlabopaTopHble M MpaKTHYECKHEe PadoThI:
[IpakTnueckas padota Ne 1. «Mcnonp30Banre pa3nUYHBIX METOIOB MPU U3YUEHUH OMOJIOTMYECKUX
00BEKTOBY.

Tema 2. 7KuBble cUCTEMbI M UX OPraHU3 AU,

XKusble cuctemsbl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTanyme )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOIBIL.

CpoiictBa OuocucteM © HX pa3HooOpa3ue. VYpPOBHM OpraHu3alud  OUOCHCTEM:

MOJIEKYJISIPHBIM, KJI€TOYHBIH, TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJIIHUOHHO-BUOBOM,
9KOCHUCTEMHBIN (OMOTeOIEHOTUYECKHI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKK KU3HW», «YPOBHHM OpraHMU3alldd KUBOU
IIPUPOIBIY.

O6opynoBanue: monenb Monekybl JTHK.

Tema 3. XuMH4YeCKHii COCTAB U CTPOEHNE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MunepanbHbIe BelecTBa.

OyHKIMHM BOJIbI U MUHEPAIbHBIX BelllecTB B kieTke. [loanep:kanne ocMoTryeckoro OanaHca.

benku. CoctaB u cTpoeHue 6enKoB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. Hezamenumeble u
3aMEHUMBbIE AMUHOKHCIOTHl. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OEIIKOBON MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETHYHASL U YETBEPTHUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue GyHKIHM OESITKOB.

@depMeHTBl — Ouojormdyeckue Karaiau3aTopbl. CTpoeHue ¢depMeHTa: aKTUBHBIM IIEHTP,
cyoctparHas  cnenuduyHocts.  Kodepmentsl.  Buramuupl.  Orianuus  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTalu3aToOpPOB.

VYrneBoapl: MOHOcaxapuabl (TIIOKO03a, pubo3a U JIe30KCHpUO03a), Iucaxapuisl (caxaposa,
JaKTO3a) W TMOoJucaxapuabl (Kpaxmani, TJIMKOTeH, IeJToo3a). buonorndeckue ¢QyHKIUU
YTJIEBOJIOB.

Jlumuaer:  Tpurmmuepuabl, docomunuasl, crepounsl.  [uapodunsHO-TUIPOYOOHBIE
cBoiicTBa. buonornueckue ¢yHkuun nunuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB M JIMIHJIOB Kak
HMCTOYHUKOB SHEPTHUH.



Hyxnennossie kucnorsr: JIHK u PHK. Hykmeornael — MOHOMEpPB!I HYKJIEMHOBBIX KHCIIOT.
Crpoenne n ¢ynkunn JIHK. Crpoenne m ¢ynkuun PHK. Buger PHK. AT®: crpoenue u
(GyHKUIUN.

Huronorus — Hayka o kierke. Knerounas Teopust — mpuMep B3auMOICHCTBUS UaeH U (HaKToB
B HAYYHOM IIO3HAHUH. METOIbI U3y4ECHUS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOuiue MpU3HAKU KIETOK: 3aMKHYyTas HapyxHas
MeMOpana, mosiekyibl JIHK kak renernueckuii anmapar, cucteMa cCuHTe3a Oelka.

Tunsl KJIETOK: HJyKapuoTHUecKass M Inpokapuoruyeckasd. (OCOOEHHOCTH CTPOEHHS
npokapuoruueckoil kinetku. Kierounas crenka Oaktepuii. CTpoeHHE SYKapUOTHUECKON KIIETKH.
OCHOBHBIE OTJINYUS PACTUTEIBHON, KUBOTHOM M TPUOHOMN KIIETKHU.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, INIMKOKAJIUKC, UX (YHKLHUU.
[Inazmatuyeckass MmemOpaHa, €€ cBoiicTBa W ¢yHKuuu. llutomnazmMa u e€ opraHouabl.
Onnomem6Opannbie opranoubl kiaetku: JIIC, anmapatr [onbmku, auzocomsel. [lodyaBTOHOMHBIE
OpraHoOuAbl KJIETKH: MUTOXOHJPHUH, IIacTUAbl. IIponcxoxnenne MUTOXOHAPUN U IacTul. Buasl
wiactua. HememOpaHHbIE OpPraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHUOIH,
PECHUYKH, KT'YTUKH. DYHKINK OpraHOUIOB KJIETKU. BKiltoueHusl.

Snpo — perynstopHblil neHTp KieTku. CTpoeHue siapa: sigepHas o0oJouKa, KapHuoIlazMma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, .
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMUYECKMX  DJIEMEHTOB B HEXHBOM  IPUPOIE»,
«PacnpenenieHne XUMHUECKUX 3JIEMEHTOB B KUBOM IIPUPOIEY.

Tabmunper u cxembl: «llepuoguueckass Tabmuna XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB, «buocunres Oenkay, «CTpoeHue MolieKyibl Oenka», «CTpoeHue GepMeHTay,
«HyxnennoBeie kucnothl. JJHK», «Ctpoenue Monekyibl AT®», «CTpoeHHE 3yKapHOTUUECKOU
KIeTkn», «CTpoeHue 3KUBOTHOM KieTKn», «CTpoeHHEe pacTUTENIbHOW KIeTKn», «CTpoeHue
IIPOKapUOTUUECKON KIETKN», « CTpOCHUE SApa KIETKN», « Y TIAEBOABD», «JIUMHUABD).

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHUE [UIsi MpPOBEIEHUs HaOII0JCHHUI,
U3MEpEHHH, SKCIEPUMEHTOB, MHUKpOMpENnapaThl PacTUTENbHBIX, HUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble M MpaKTHYECKHEe PadoThI:

Jlaboparopnast pabora Ne 1. «M3ydyeHuwe KaTalnUTUYECKON aKTUBHOCTH (EpMEHTOB (Ha
pUMepe aMuiIa3bl WU KaTanas3bl)y.

Jlabopartopnast pabota Ne 2. «3yueHue cTpoeHus KJIETOK PACTCHUA, )KUBOTHBIX U OaKTepHii
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U uX ONUCaHUEN.

Tema 4. ’KuzHenesiTeJbHOCTD KJICTKH.

OOMeH BelecTB, WM MeTaboInM3M. ACCUMMIAIUS (IIJIACTUYECKU 0OMEH) W JUCCUMUIISIINS
(oHepreTrueckuii 0OMEH) — JBE CTOPOHBI €AMHOrO Tmpolecca Merabonu3ma. Poib 3aKOHOB
COXpaHEHHs BEIECTB ¥ SHEPTHH B TOHUMAHUU METAa00IM3Ma.

Tunbr oOmena BemecTB: aBTOTPO(HBI H TeTepoTpodHbIi. Pons depmentoB B oOmene
BEILIECTB U IIPEBPALLECHUHN YHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TeMmHOBas (a3pl  ¢orocuHTe3a. Peakmmm QorocunTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BrnusHue ycrnoBuit
cpezpl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIICHHUS €TI0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHHH.



XemocuHTe3. XeMOCHUHTE3Upylole OakTepuu. 3HauC€HHWE XEMOCHUHTE3a IS JKU3HU Ha
3emie.

OHepreTuyeckuil oOMeH B KiIeTKe. Paciiernienue BelecTs, BbIIEICHUE U aKKyMYJMPOBaHHE
SHEPruu B KIETKE. OTambl 3HEpreThueckoro obOmeHa. ['nmukonu3. bpokeHue M ero BUABL
Kucnoponnoe okucieHue, WiM KIE€TO4YHOE JpbixaHue. OkuciautenbHoe (HochopuInpoBaHue.
D¢ deKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

Peakuuu matpuuHoro cuHte3a. l'eHermueckas wuHpopmauusa u JHK. Peanmuzanus
reHeTUYecKoM MH(pOpMalUU B KJIETKe. |'eHeTHYecKHuil KOoA M ero cBOWCTBA. TpaHCKpUNLUS —
MatpuuHbiii cuaTe3 PHK. Tpancnsauust — 6uocunTes Oenka. DTtansl Tpanciaauuu. KogupoBaHue
aMUHOKHUCIOT. Posib pubocom B OuocuHTE3€E OerKa.

Hexknerounsle popmel xu3HU — BUpychl. McTopust otkpeitus Bupycon (. Y. BanoBckwmii).
Oco0OeHHOCTH CTPOEHMSI W KU3HEHHOro IMKJIa BHUpYycoB. bakrepumodaru. bornesnu pacrenuid,
’KMBOTHBIX W 4YEJIOBEKa, BbI3bIBACMbIC BHpycamu. Bupyc mmmyHomedwunmra denoseka (BUY) —
Bo3Oynutens CIIMJla. OOpatHas TpaHCKpHUMIMs, peBepraza U uHTerpasza. llpodunaktuka
pacnpoCTpaHEeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanmnm:

[Toptpersr: H. K. Konbnos, /[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpe! u cxembl: « Tunsl nutanus», «Metabonuzm», « MUTOXOHAPUSNY, « DHEPreTUUECKUN
oOMen», «Xmopomiacty», «Potocuntes», «Crpoenune JJHK», «Ctpoenne u QpyHKIHMOHHpPOBaHHE
reHa», «Cunre3 Oenka», «['eHeTmueckuili kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
*)u3HeHHbIH 1uk Bupyca CITM/la, 6akrepuodaray, «Permukanus JJTHK».

Ob6opynoBanue: Moaenu-ammvkanuu «Yasoenue JHK u Tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIeTkn», moaeinsb cTpykTyps! JJHK.

Tema 5. Pa3MHoOKeHHe U HHAMBHUAYAJIbHOE PA3BUTHE OPraHM3MOB.

Knerounsii mMii, wiM XU3HEHHbIM wMKI KieTkd. MHrepdasza u muto3. Ilpouecchsl,
nporekaromue B uHTepdasze. Perumkaums — peakums marpuusHoro cuHtesa JIHK. Crpoenune
XpOMOCOM. XPOMOCOMHBIH Habop — KapuOTHIl. JIAMJIOMAHBIA W TaIlJIOMIHBIH XPOMOCOMHBIC
HaOopel. Xpomatuiel. LluTonornueckue OCHOBBI Pa3MHOKEHHUS M WHIUBUAYAJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne kinetkn — muto3. Craaun mMuto3a. IIponeccsl, IpoucXoisIiyue Ha pa3HbIX CTaauAX
MUTO3a. bruosornyeckuii CMpICI MUTO3a.

[Tporpammupyemast rudenb KJIETKU — aronTo3.

@opMbI pa3MHOKEHHUSI OPTaHU3MOB: OECIoNIoe U MoJIoBoe. Buapl 0ecroiaoro pa3sMHOKEHUS:
JiefIeHHe HaJBO€, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME, BEreTaTUBHOE
pa3MHOkeHHe. VICKyCcCTBEHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €0 3HAYE€HUE VIS CEIEKLINN.

[TonoBoe pa3MHOKEHHUE, €r0 OTJINYHSL OT OECIOIOrO.

Meiio3z. Craguu wMeio3a. [lpomecchl, mpoucxoisiiue Ha craausx Meinosa. I[loBenenue
xpoMocoM B merose. KpoccruHroBep. brosiornueckuii CMbICH M 3HAYEHUE MEH03a.

["ameTorene3 — mporiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy J>KMBOTHBIX. [loyiOBBIE >Kene3bl:
CeMEHHUKHM U sSMYHUKH. OOpa3oBaHME W pPa3BUTHE MOJOBBIX KIETOK — TaMeT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTpPOEHHS  SHIEKIETOK U
cnepmaro3zouioB. Omnonorsopenue. IlapreHorenes.

WupuBuyansHOe pa3BUTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHUS y TO3BOHOUYHBIX XUBOTHBIX: IPOOJICHHE, TacTPyJISIUs, OPraHOTEHES.
[ToctaomOproHanbHOe pa3BuUTHE. THUIBI TOCTAIMOPHOHAIBHOTO PA3BUTHS: NPAMOE, HEMpsMOe



(lnunHOYHOE). BimsgHMe cpenpl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIEC YPOICTBA.

PocTt u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOTO PAaCTEHUS: CTPOECHUE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHcTpanMu:

Tabmunel 1 cxeMbl: «DopMbl pa3MHOKEHUSI OPraHU3MOBY», «J|BOHHOE OIIOIOTBOPEHUE Y
LBETKOBBIX PACTEHUI», «BereraTuBHOE pasMHOXKEHUE PACTEHUI», «JleneHune KIeTku OakTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMmb», «Knerounei nukn», «Pemnmukarus
JTHK», «Mwuto3», «Meno3», «IIpsimoe u HenpsMoe pasBUTHE», «I'aMeTOreHe3 y MIEKOIUTAOIINX
1 4enoBeKa», «OCHOBHBIE CTaAMM OHTOT€HE3a».

O6opynoBaHue: MUKpPOCKON, MuKpornpenaparsl «CrepMaTo30ubl MIIEKOIUTAOLIEr0»,
«SliineksieTka MIIEKONUTAIOIEro», «KapruoknHes B KIeTKax KOpelKa JyKa», MarHUTHasE MOJENb-
anmukanus «Jlenenue kietkny, monens JIHK, monens metadaznoit XxpoMOCOMBL.

JlabopaTopHble M MpaKTHYECKHEe padoThI:

JlaGopatopnas pabora Ne 3. «HabmroneHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JiyKa Ha
rOTOBBIX MUKpOIIpenaparax.

Jlabopatopnast pabora Ne 4. «M3yyeHwe CTpoeHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEenapaTax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaunm reHetuku. Mcropus pa3BUTHS TEeHETHMKU. Ponp nuronorun u
SMOpHUOJIOTHH B CTAHOBJICHHM T'€HETUKH. Bkiaa poccuilckux U 3apyOeXHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TreHeTUKH (TUOPUI0JIOrMYECKU, IUTOTEHETUYECKH, MOJIEKYJISpHO-
reHeTnueckuii). OCHOBHbIE T€HETUYECKHE MOHATHS. ['eHeThyeckas CMMBOJIMKA, HCIOJIb3yeMas B
CXeMax CKpEIIMBaHUII.

3aKOHOMEPHOCTH  HAcCI€JOBaHUs  IPU3HAKOB,  YyCTaHOBIEHHble [.  MeHnnenem.
MonorubpuHoe cKpelMBaHue. 3aKoH eInH0-00pa3us TuOpua0B mnepBoro mnokojieHus. [Ipasuio
JOMUHUPOBaHUs. 3aKOH paclleIlJIeHNs NpU3HaKkoB. I 'unore3a unctorel rameT. IlonHoe u HenoaHOe
JOMUHUPOBaHUE.

JuruOpugHoe  CKpelldBaHHe. 3aKOH  HE3aBUCUMOTO  HAclleJJOBaHHS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpENIMBaHUSA. AHAIM3UPYIOLIEe CKpEIIMBaHUE.
Hcnonb3oBaHune aHATU3UPYIOMIETO CKPEIIUBAHUS IS ONIPEICTICHUSI TEHOTUIIA OCOOH.

CuernneHHoe HacienoBaHue mnpuszHakoB. PabGora T. Moprana 1o CHEIJICHHOMY
HacJe0oBaHUIO reHoB. Hapyiienue cuerieHnst reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUs HACIIEICTBEHHOCTH. | '€ HeTUUeCKNe KapThl.

I'enetuka mona. XpoMOCOMHOE oOIpeneseHue Mnoia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporameTHbie opranu3mbl. HaciienoBanue nprus3HakoB, CLETUIEHHBIX C MOJIOM.

N3menunBoCcTh. BHUbl N3MEHYNBOCTU: HEHACIEACTBEHHAs U HACIEACTBEHHas. Poib cpensl B
HEHACJICICTBEHHON  M3MEHYMBOCTU. XapaKTepUCTUKAa MOIU(PUKAIMOHHON  W3MEHUYHMBOCTH.
Bapuaunonsslii psx u BapuanvoHHas kpupas. Hopma peakuuum npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIE NMPU3HAKU M UX HOpMa peakiyu. CBoHCTBAa MOAU(PHUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHasi, Wiy TeHOTHIMYECKAs, W3MEHYMBOCTh. KoMOWHATHBHas W3MEHYHBOCTb.
Meiio3 u TIONOBOM TMpollecC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTanmoHHas
M3MeHYMBOCTh. Kiaccudukamust MyTauuid: TeHHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTra W
MPUYMHBI MyTanuii. MyTareHHbIe (akTOpbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIIEICTBEHHOM
n3meHunBoctu H. 1. BaBuiosa.

Buesnepnas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.



I'enetuka wuyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKA:
TE€HEAJIOTUYECKUM,  ONU3HEIOBBIM, IUTOTCHETHUUYECKUN, OUOXMMHUYECKUN,  MOJEKYJSIPHO-
reHetuyeckuif. COBpEeMEHHOE ONpe/AeNieHUEe TEeHOTHMA: TOJHOTEHOMHOE CEKBEHUPOBAaHUE,
TeHOTUNUpPOBaHUEe, B ToM uucie ¢ nomomipio [I[[P-ananuza. HacneactBeHnHbie 3a0o0ieBaHMs
YeJIoBeKa: TeHHbIE 00JIE3HU, OOJIE3HU C HACIIEACTBEHHOM MPENpaciol0KeHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTH4eckue U reHepatuBHbie MyTanuu. CTBOJOBBIE KJIETKU. [[pUHIMIBI 310pOBOTO
oOpasa >XKW3HHU, IUArHOCTUKH, MPOQPWIAKTUKU M JICUCHHUs] TEHETHYEeCKUX OosesHeil. Menuko-
TEHETUYECKOE KOHCYJbTHPOBAaHHUE. 3HAYECHHE MEIMIMHCKON TE€HETUKH B MPEIOTBPALICHUU U
JICYCHUHU TCHETUYECKUX 3a00JICBaHUN YeIOBEKA.

JdemoHcTpanmum:

[loptpetsi: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B. Tumodeesn-
Pecorckuii, H. 1. BaBuios.

Tabmuupl U cxembl: « MOHOTMOPUJHOE CKPEIIMBAHHE M €r0 IUTOTEHEeTHYeCKass OCHOBA,
«3aKOH pacIIeIJIEHUs U €T0 IIMTOTCHETHUECKask OCHOBAY», «3aKOH YUCTOTHI raMeTy, «Jlurudpumanoe
ckpenuBanuey, «lluTonmornyeckue OCHOBBI  JUTHOPUAHOTO  CKpeIIMBaHUsS», «Meio3y,
«B3anuMoieiicTBHE AJJIEIbHBIX TEHOBY, «I €HEeTUYEeCKHE KapThl PACTCHUH, JKUBOTHBIX U YEIIOBEKaY,
«l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIUIEHHOTO ¢ mojom», «KapuoTumsl
YeJloBeKa U KMBOTHBIX», «Bumbl wu3MeHunBocTH», «MoaudukanmoHHas HW3MEHYUBOCTHY,
«Hacnenosanue pesyc-pakropay», «['eHeTnka rpynn kpoBu», « MyTallMOHHAs U3MEHUYHUBOCTbY.

O6opynoBanue: Mojaenu-anminkanuu  «MoHorubpugHoe ckpemmuBaHue», «Hemomnnoe
JOMUHUpOBaHUE», «JluruOpumaHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
mukpornpenapar «Jlpozodpuna» (Hopma, MmyTauuu (Gopmbl KpbUIbEB U OKpAacKu Tena), repoapuii
«I'Opox MOCEBHOM.

JlaGopaTopHble M MpaKTHYECKHEe PadoThI:

Jlabopatopnast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOIO M AUTHOPUIHOTO
CKpEIIMBaHUs y Ip030(UiIbl HA TOTOBBIX MUKPOIIpENnapaTaxy.

Jlaboparopnast pabora Ne 6. «/3ydyenue mMoaudUKAIMOHHON HM3MEHYMBOCTH, MOCTPOCHUE
BApUALIMOHHOI'O PsJia ¥ BApUALIMOHHON KPUBOW».

Jlabopatopuast pabora Ne 7. «AHanu3z MyTauuid y JApo30QMIBI Ha TOTOBBIX
MUKpoOIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHe U aHAIU3 POAOCIOBHBIX UYEIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa W Ipolecc. 3apoKIEHUE CEIeKUMH U JomecTukauus. Yuenne H. W.
BaBuiioBa 0 1eHTpax NPOUCXOXKACHHS WU MHOTooOpasus KyJbTYpPHBIX pacTeHui. LleHTpbI
MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHBIE METOJbI CeNeKIMu. MaccoBbli M WHAMBUAYATbHBIH OTOOPBI B CEJICKIIHH
pacTeHuil U XKUBOTHBIX. OlleHKa dKcTephepa. BIM3KopoACTBEHHOE CKpelMBaHUE — WHOPUIUHT.
UYucras nunus. CkpenuBanue YucThiX JuHUM. ['eTeposuc, wiu rubpuanas cuna. HepoacTBeHHoe
ckpemmBaHue — ayTopuaunr. OtmanéHHas TtuOpuamszamms u e€ ycnexu. VICKyCCTBEHHBIH
MyTareHe3 M I[IOJy4YEHUE NOJMIUIONAOB. JIOCTHKEHUS CENEKIMU pACTEHUW, KXUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAasT WHXKEHepusa. OTamnbl CO3JaHUs
pexomOunantHot JIHK wu tpancrennsix opranu3moB. Kierounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHui. KIoHMpoBaHHE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3UCTBEHHBIX OPraHU3MOB. OKOJOTHMYECKMe U dTHueckue npobimeme. MO —
TeHETHYECKH MOAU(PHUIIMPOBAHHBIC OPTaHU3MBL.



JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. lBaHoB.

Tabmuubl u cxembl: Kapta «lLleHTpbl NPOUCXOXIEHUS U MHOrooOpasusi KyJIbTYPHBIX
pactenuit», «llopoapl HOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTaanéHHas
rubpuauzamnus», «Paborel akagemuka M. @©. UBanoBa», «llomumnounus», «OOBEKTHI
ouorexnonorun», «Kierounele KynbTypel U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opyaoBaHue: MyJSKU TUIOJIOB M KOPHEIUIONOB JTUKUX (OPM U KyJIbTYPHBIX COpPTOB
pacteHuii, repobapuii «CenbCKOX03sIIICTBEHHBIC PACTEHUS.

JlabopaTopHble M MpaKTHYECKHEe PadoThI:

Oxckypcusi «OCHOBHBIE METOIbl U JOCTH)KCHHS CEJICKIUM PACTeHWH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MUIEMEHHYI (epMy, COPTOUCTIBITATEIBLHBIN yYacTOK, B TEILTUYHOE
X035UCTBO, TA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. [loBTOpEHUE

OCHOBHBIE TEHETUYECKHME TMOHATUA. 3aKOHOMEPHOCTHM  HACJEJOBAHUS  IPU3HAKOB:
MOHOTHOPUJHOE CKpEIIMBaHWE, JIUTHOPUIHOE CKpEIIMBaHWE, CIEIJIEHHOE HacjeJI0BaHUe
MPU3HAKOB. XPOMOCOMHAsI TEOPHs HacleICTBeHHOCTH. HacienoBanre mpu3HaKoB, CIETJIEHHBIX C
noiaoM. BzanMmonelicTBUe reHoB.

Buasl  M3MEHUMBOCTHU: HEHACHEJACTBEHHAass M HacleACTBeHHas. Ponb  cpenbl B
HEHACJIEJCTBEHHOW W3MEHYMBOCTH. Meio3 M TMOJOBOM TpollecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTallMOHHAss M3MEHYMBOCTh. YacToTa W MNpUYMHBI MyTaluid. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HacieACTBeHHON n3MeHunBoctu H. . BaBumoga.

I'eneTnka dyenoBeka. MeTOJabl TC€HETHKH 4YEJIOBEKAa: I'€HEaJOrMYeCKUM, OJIM3HEIOBBIM,
IIUTOTCHETUYECCKUN, OMOXUMUYECKHUM, MOJICKYJISIpHO-TeHeTHuueckuii. COBpeMEHHOE OIpE/ICIICHHE
TE€HOTHIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM uucie ¢ nomoibto [T1P-
ananu3a. HacrmenctBeHHble 3a0oseBaHus denoBeka. COMAaTHYECKHE W TCHEPATHUBHBIE MYTAIlUH.
CTBOJIOBBIC KJICTKH.

Cenekius kak Hayka. Yuenue H. V. BaBunoBa o 1ieHTpax MpOUCXOXKACHUS H MHOTO0Opa3us
KyJbTYpHbIX pacTeHuidl. CoOBpeMEHHbIE METOJbl CEJeKIUU. bHOTEeXHOJOTHS Kak OTpacib
Mpou3BOJICTBA. ['eHHAs WMHXXKEHepus. OJTambl co3naHus pekomOmHanTHOM JIHK M TpaHCreHHBIX
opranu3MoB. KiieTounas nHXeHEpHs. DKOJIOTHUECKHEe U dTHYeckue mpoosiemsl. [ MO.

Tema 2. DBOJIOIUOHHAS 0MOJIOT M.

[IpennochlIku BOSHUKHOBEHHUS IBOJIIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO
B Ononoruy. BiusiHuE 3BOJIFOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJOTUH U JIPYTHUX HAYK.

CBunerenbcTBa 3BoJIonuU. IlaaeoHToI0OrNUecKe: MOCIeI0BATSIbHOCTD MOSBJICHUS BHJIOB B
MaJICOHTOJIOTHYECKOM JIETOIHCH, Tepexo iHbIe (hopMbl. bruoreorpaduueckue: CX0ICTBO U pa3Indue
dayH u QyIop MaTEpPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M pa3IMuusg SMOPHOHOB pa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-AaHATOMUYECKUE: TOMOJIOTUYHBIC, AaHAJIOTMYHbIE, pPYIJUMEHTApHbIE OpTraHBbI,
aTaBU3MbBl. MOIEKYISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX ITyTeH Y BCEX OPTaHU3MOB.



OpomounonHass Teopus Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHMS JapBHHHM3MA.
JIBWKylMe CHJIbl  3BONIONMM  BUAOB 10 JlapBuHY (M30BITOUHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYPCOB, HEONpeAeNEéHHas M3MEHYMBOCTh, OOpbOa 3a CyIlECTBOBAHHUE,
€CTECTBEHHBIN 0TOOP).

Cunrernyeckas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE TOJIOKEHUS.

MuxkposBomtonus. [lonynsuus Kak eMHNALA BUJA U 3BOJIIOLUU.

JBrmxymume cuiibl ((akTopbl) SBOMIONUU BHUIOB B MpHpoAe. MyTalMOHHBIA mHpouecc H
KOMOMHATHBHAsl U3BMEHYUBOCTh. [lonmynsionHbie BOJIHBI U Apeiid reHos. M3omsauus u Murpanusi.

EcTtecTBeHHBII 0TOOP — HanpaBIsIomKid GakTop 3Boonnnd. POpMbI €CTECTBEHHOTO 0TOOpA.

[IprcnocobaeHHOCTh OPraHW3MOB KakK pe3ysbTar 3Bojtouuu. [Ipumepsl npucnocobieHuii y
opranu3mMoB. ApoMop(}o3bl U UINO0-aJANTALNH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHoBHBIE (OpMBI BHI000pAa30BaHUS:
reorpaduueckoe, 3K0JI0THYECKOE.

MakposBomtonus. DopMbl  3BONIOLMH:  (UIETHYECKAs, AWBEpreHTHas, KOHBEPreHTHas,
napasenbHas. HeoOpaTuMocTh 3BOJIOLIUH.

[IpoucxoxaeHue oT HecneHalIu3UPOBaHHbIX NpeakoB. [Iporpeccupytomias crnenuanu3anus.
AnanTuBHas paavanus.

JdeMoHcTpanum:

[Toptpertsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mromnep, A. H. Cesepiios.

Tabmunp! u cxemsbl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiie», «3apo bl MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 00pbOBI 3a CyliecTBOBaHUEY, «EcTecTBeHHbI 0TOOPY,
«MHoroo6paszue copToB pacreHuil», «MHoroobpazue mOpoA KHUBOTHBIX», «llomymsuuuny,
«MyTannoHHas HW3MEHYMBOCTBY», «Apomopdosby, «Mnmoananrauun», «OOmas nereHepanus»,
«/IBrmxymue cuisl aBosroLun», «Kapra-cxema mapupyta myremectsus Y. Jlapuna», «bops0a 3a
cyuiecTBoBaHuey, «lIpucnocoOneHHOCTh OpraHu3MoBy», «['eorpaduueckoe BHI000pa30BaHUEY,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3MYHbIMHM THIIAaMU OKpacku, HaOOp IJIOJIOB U
ceMstH, Kosiekius «[IpuMepsl 3aIlUTHBIX NMPHUCIIOCOONEHUH y JKUBOTHBIX», MOJiesb «OCHOBHBIE
HarpaBJIeHUs IBOJIIOLUNY, 00bEMHAs MO/IeNb «CTpOEHHE TOJIOBHOI'O MO3ra IIO3BOHOUHBIX).

buoreorpaduueckass kapra Mmwupa, KouleKuusg «DOpPMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M PAcCTEHMiI», Mozenb ammiukanus «llepekpéct XxpoMocom», BIIaKHBIE IpenapaThl
«Pa3Butne HacekoMoroy», «Pa3Burtue JArymku», MUKpompenapar «/pozodunay (Hopma, MyTanuu
(OpMBI KPBLILEB M OKPACKH TEJIA).

JlabopaTopHble M MpakTHYECKHEe PadoThI:

JIaGopatopnas pabota Ne 1. «CpaBHeHuE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO.

Jlaboparopuast pabora Ne 2. «OmnmcaHue TmNPUCTIOCOOJICHHOCTH OpraHu3Ma ©  eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 3. Bo3HNKHOBEHNUE U Pa3BUTHE KU3HHU Ha 3emJie.

JloHay4HbIE TPEJICTABICHUS O 3apOXACHUM KHW3HM. HaydHble ImMmore3sl BOSHUKHOBEHUS
KM3HM Ha 3emsie: aOMOoreHe3 W MaHclepMHs. XUMHUYecKas HBOJIOLUS. AOHOTeHHBIN CHHTE3
OpPraHMYECKHUX BEILECTB U3 HEOPTaHWYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUECKON
sBosmony. HauanbHble 3Tansl Onosnornueckoit ssomonnu. I'nnoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE TNPOTOKJIETKH. [lepBble KIETKM U WX 3BOJIIOLMA.
®opMUPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPraHU3MOB.



PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuonaam. Karapxeii. Apxeiickas u nmporepo3onckas
apbl. [laneo3oiickas spa u e€ nepuonabl: KeMOPHUIICKUN, OPJJOBUKCKHM, CUITypUNCKUNA, TEBOHCKUM,
KaMEHHOYTOJIbHBIN, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepuo/ipl: MajJaeoreHOBbI, HEOT€HOBBIN, aHTPONOTE€HOBBIN.

XapakTepuCTHKa KiIMMaTa W TEOoJOrMYecKHX mpoueccoB. OCHOBHBIE 3Talbl ABOJIIOLMU
PacTUTENIBHOTO U )KUBOTHOTO MHpa. ApoMOp(0o3bl y pacTeHUH U KUBOTHBIX. [losiBieHME, paciBeT
Y BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYECKOro MUpa Kak OTpaxxeHue 3BOJoUUU. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIIBI OPTaHU3MOB.

OBoJIoLMs  4eroBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTthe mpeAcTaBleHUNd O
MIPOUCXOXKICHUH YeNoBeka. MeTobl n3ydeHus: antpornoreresa. Cxo/cTBa U pa3inyus YeloBeKa U
KUBOTHBIX. CUCTEMATHUECKOE MOJIO)KEHHUE YEJIOBEKa.

JBuxymue cuibl  (dakrtopsl) aHTpomoreHe3a. HacneacTBeHHass HM3MEHUYMBOCTh U
ecTecTBEeHHBIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 *U3HU, U3TOTOBJICHUE OPYAUN TpyZAa, MBIIJIEHUE,
pedsb.

OcCHOBHBIE CTAaJUU W BETBH DBOJIOLMU 4YEJIOBEKA: aBCTPAIONUTEKH, YeToBEK yMEIbIi,
Yenosek npsaMoxoadaimun, YemoBek HeanaepTalbCckui, Yenosek pazymubii. Haxoaku nckonaembix
OCTaTKOB, BpPEMSI CYULIECTBOBaHUS, 00JACTh pacHpoCTpaHEeHUs, 0OBEM TOJIOBHOTO MO3ra, o0pas
KU3HH, OPYIUS.

YenoBeueckue pacbl. OCHOBHbBIE OOJBIIME pachl: €BporeouHas (eBpas3uiickasi), HErpo-
aBCcTpaJiouiHass  (9KBaTOopuaibHasi),  MOHIroJoMJIHAas  (a3MaTcKo-aMepuKaHckas).  YUepTol
IpUCTIOCOOJICHHOCTH IPE/ICTAaBUTENIEH YeIOBEUECKUX pac K yCIOBUSM CYIIECTBOBaHUS. EMUHCTBO
yesnoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, U. lapBuH.

Tabmunpr 1 cxembl: «Bo3HukHOBeHHe COJTHEYHOW CHCTEMb», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenpHas kineTka», <«OKuBoTHas kineTka», «lIpokapuorhueckas KIEeTKay,
«CoBpeMeHHasl cucTeMa OpPraHMYeckoro Mupa», «CpaBHEHHE aHATOMUYECKHX 4YEpPT CTPOEHUS
YelloBeKa W YeJOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJO0K
IIPEJIKOB COBPEMEHHOIO 4eNoBeKa», «JlpeBHeilmume moguw», «/peBHue monn», «llepseie
COBPEMEHHBIE JIOAN», «HeI0BeuecKre pach».

O6opynoBanue: wmynsiku  «[IpoucxoxkaeHue uenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HEaHJEepTaablla, KPOMAHbOHIIA), CIENKU WIU U300paKeHHs KaMEHHBIX OpPYIHii
MePBOOBITHOTO dYeJIOBEKa (KaMHM-UYOMIMEpPHI, pyOmiIa, ckpebia), Te€oXpoHOJoruyeckas TabmuIa,
KoJuieKUus «PopMbl COXPAaHHOCTH UCKOTIAEMBbIX JKUBOTHBIX U PACTECHUI».

JlaGopaTopHble U IpaKTHYeCKUE PadOThI:

[Tpaktuyeckas pabora No 1. «/M3ydeHre HMCKOMAaEeMbIX OCTAaTKOB PACTEHHA U KUBOTHBIX B
KOJUICKILIHAAX .

JlaGopaTopnas pabora Ne 3 «M3ydeHme OCOOEGHHOCTEH CTPOCHHUS CKeJeTa 4YeIOBEKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM.

DKCKypcusi «DBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIM WIH
KpaeBeI4eCKHil My3eil).

Tema 4. Oprannszmsl 1 OKpy:KaIas cpeaa.

DKOJIOrHs KaK HayKa. 3a/layu U pas/ielibl 2KOJI0runu. MeTo/ bl SKOJIOrMYECKUX UCCIEIOBAaHUM.
DKOJOTM4eCKO€ MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.



Cpenpl oOuTaHud OpPraHU3MOB: BOJHas, HA3eMHO-BO3/y1IHa, MIOYBEHHAs,
BHYTPUOPTraHU3MEHHASs.

Oxonorudeckue (aktopel. Knaccudukanus skonorudeckux (HakTopoB: aOUOTHUYECKHUE,
OMOTHYECKHUE U aHTPONOreHHbIE. JlefiCTBUE 3KOJOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (akTopel:  CBET,  TeEMIEpaTypa,  BIAKHOCTb.  DOTONEPUOAU3M.
[Ipucnocobnenust opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (aKTOpoB. bronornueckue puTmsl.

buotnueckue  daktopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHM:  KOHKYpEHIIUS,
XHUIIHAYECTBO, CUMOMO3 M ero ¢opmel. Ilapasutusm, koomepanus, MyTyalli3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HaxJEOHMWYECTBO). AMEHCANU3M, HeUTpamu3M. 3HadeHHEe OHOTUYECKUX
B3aMMO/JICHCTBUM I CYIIECTBOBAaHUS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XApaKTEPUCTUKH nomyiasiuuu. OCHOBHbIE TOKa3aTeNW MOIMYJISLUU:
YUCIIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MOMYJIALNU U €€ PeryJsius.

JdemoHcTpanmm:

[Hoptpetsi: A. I'ym60abaT, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuupl u cxembl: kapta «IIpupoanbie 30HbI 3emiiny», «Cpenbl OOUTaHUS OPTraHU3MOBY,
«Dotonepuonuzm», «llomymsiiuu», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH  MOIYJISIUU
uHpy30pun-Typenbkn», «llumiespie nenmy.

JlaGopaTopHble M MpPaKTHYEeCKHE PadOThHI:

JlabGopaTtopnas pabota Ne 3. «Mopdomornueckne 0coOOEHHOCTH PACTEHUM U3 Pa3HBIX MECT
oOUTaHUS.

Jlabopatopnast pabota Ne 4. «BnusiHie cBeTa Ha POCT U pPa3BUTUE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padora Ne 2. «Iloacd€T MIIOTHOCTH MOMYJIAIMI pa3HbIX BUAOB PACTCHUI.

Tema 5. CoobmiecTBa 1 IKOJTOrHYeCKHE CHCTEMBI.

CooOmiectBO ~ opranu3mMoB  —  Ouoneno3.  CTpykTypbl  OuoleHO3a:  BHJIOBaf,
IpOCTpaHCTBEHHAs!, Tpopuueckas (nmuieBasi). Buapi-nomuHantsl. CBsi3u B OMOLIEHO3E.

Okonorudyeckue cuctembl (dKocuctembl). [loHsTHe 00 »KOcHUCTeMe M OHOTeoIleHO3e.
OyHKIIMOHATBHBIE  KOMIIOHEHTBl ~ DKOCHCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, PpEIYyLICHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPTUM B HKocHcTeMme. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucTembl. [lumieBbie nienu u cet. OCHOBHBIE MOKA3aTENIN SKOCUCTEMBI: OroMacca, POyKITHSI.
DKOJIOTUYECKUE TMHPAMUJBL: TMPOIYKIUU, YUCICHHOCTH, Ouomacchl. (CBOWCTBa HKOCHCTEM:
YCTOWYUBOCTH, CAMOPETYIIsALUS, pazButre. CyKieccusl.

[Ipupoanbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEeK. ODKOCHCTeMa XBOWHOTO WIIU
IIUPOKOJIMCTBEHHOTO JIECa.

AHTPOIIOTEHHBIE HKOCUCTEMBL. ATPOIKOCUCTEMBL. YPOOIKOCUCTEMBL. buonoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak QaxTop ycroiumBocTH 3KocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
paszHooOpa3us Ha 3emIe.

Yuenne B. 1. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u ctpykrypa ouocdepsl. Kuboe
BelecTBO U ero ¢pyHknuu. OcobeHHoCcTH OMocephl Kak riio0abHON SKOCHCTEMBI. JIlnHaMuYecKoe
paBHOBecHe U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB W OHMOT€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHansHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBo B O6uocdepe 3emun. AHTpONOreHHbIe M3MeHeHus1 B Ouocdepe. ['mobanpHbIC
HKOJIOTUYECKHE MTPOOIEMBI.



CocymiecTBoBaHMe NpHUPOAbl U uyenoBedecTBa. CoxpaHeHue OMopa3zHoOOpasusi Kak OCHOBaA
ycTouuBOCTH OMocdepsl. OCHOBA pallMOHAIBHOTO YIPAaBICHUS NPUPOJHBIMH PECYpPCAMH M HX
ucnoJib3oBaHue. JJocTrkeHns OMOJOruy U OXpaHa MPUPOIbIL.

JleMoHcTpanuu:

[Hoprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykrypa», «llpuponnsie
coobmectBay, «llemn mnuraHus», «Okomoruyeckas mnupamuaa», «buochepa u uyenoBex»,
«JKOoCcUCTEMA MIMPOKOIUCTBEHHOIO JIECa», « DKOCUCTEMA XBOMHOIO Jiecay, «bruoneHnos Bogoémay,
«Arponeno3», «lIpumepHble aHTPOIOIEHHBIE BO3ACUCTBHA Ha Ipupoay», «Baxuenmne
WMCTOYHUKH 3arpsi3HEHUs BO3/yXa U TPYHTOBBIX BO», «llouBa — BaxHeilmas cocTaBisrolas
ouocheps», «DakTopsl Aerpaganuu nous», «llapaukossiii 3pdexT», «DaKTOpbl paglO0aKTUBHOIO
3arpsisHeHus1 Omocdepr»y, «OO0mas cTpykTypa Ouocheps», «PacmpocTpaHeHHe >KHU3HU B
ouocdepe», «O30HOBBIN dKpaH Ouocheprl», «Kpyrosopot yraepona B 6uocheper», «Kpyrosopor
a30Ta B IPUPOJIE».

O6opynoBanue: Mojenb-aniuinkanus « Tunuansie OuorieHo3bl», repbapuii «PacturenbHbie
cooOmiecTBay, Koyuiekiuu «buoneHo3y, «BpeauTenn BaKHEHIIMX CEIbCKOXO03IUCTBEHHBIX
KyJAbTYp», repOapuu M KOJJIEKUMHM pAcTeHHMM M JKMBOTHBIX, NpPHUHAJUIEKALIUE K pa3HbIM
HKOJIOTMUECKHUM TpymmnaM ojgHoro Buaa, Kpacnas kuura Poccuiickoit denepaunu, nzodpaxeHus
OXpaHsIeMbIX BUIOB PACTEHUI U KUBOTHBIX.

JlaGopaTopHble M MpakKTHYECKHEe PadoThI:

[Tpaktrueckas padora Ne 3. «PerieHue 3K0JIOTHIECKUX 3aaU».



[INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 BHUOJIOTUM HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUMA

Cornmacho ®I'OC COQO, ycranaBnuBaroTCs TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4aromuMHUCsl POrpaMM CPeTHEro 00Imero oopa3oBaHMS: JTUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType IHMYHOCTHBIX pe3yJlbTaTOB OCBOEHHUs TmpeameTra «buonorus» BbIIEICHBI
CIEyIOIIME  COCTAaBJSIOUIME:  OCO3HAHHWE  OOYyYaroIIMMHCS  POCCHUICKOM  Ipa)XIaHCKOU
WUJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U CaMOOIPEACIICHHIO,
Haau4Yue MOTHUBAIMM K OOy4YeHUI0 OWOJOTWH, I[IEeJICHANPABICHHOEe pPa3BUTHUE BHYTPEHHUX
yOSXKJICHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX IEHHOCTEW M HMCTOPUYECKUX TPATUIIUNA PA3BUTHS
OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIMUXCs PyKOBOACTBOBATHCSI B CBOCH
JESTETLHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPHUCYIIUMH CHCTEME OHOJOTHYECKOTO
o0pa3zoBaHMsl, HATUYKE DKOJIOTMYECKOTO MPABOCO3HAHUS, CITIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
JKW3HEHHBIC TIAHbI.

JlugHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeamera «buonorus» MTOCTUTAIOTCS B EIUHCTBE
y4eOHONH W BOCHHUTATEIBHOM MAESITEIHPHOCTH B COOTBETCTBHUU C TPATUIIMOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSITHIMU B
oOlecTBe MpaBWIaMH U HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUSI W CAMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEH IO3UIMU JIMYHOCTHU, MATPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TpPyJa M CTaplIeMy IOKOJICHUIO, B3aMMHOIO
yBOKEHHUs, OEpeKHOT0  OTHOIIEHHWS K  KyJbTYPHOMY  HACICIUI H  TPATUIHUAM
MHOTOHAIlMOHAIBLHOrO Hapoaa Poccuiickon denepauu, npupoae U OKPYKaroUen Cpeae.

JIngHOCTHBIC pPE3yJbTaThl OCBOCHHS Y4eOHOro mpenMera «bHONOTus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIIUEH JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIIUM, TTO3UTUBHBIX BHYTPECHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHMCKOTO  OOIIEecCTBa, paclIupeHHe
JKU3HEHHOT'O OIbITa M OMNbITA JIEATEIBHOCTU B MPOIIECCE Pealu3allid OCHOBHBIX HaIpaBJICHUM
BOCTIUTATEJIbHOM JAEATEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAaHHOCTh  TPAKIAHCKOW  IMO3WIIMKM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUHCKOTO OOIIECTBA;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB MU OOs3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MPaBOMIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOMW JCATEIHLHOCTH IPH CO3JAHUHU YUYEOHBIX MPOEKTOB,
pelieHrnr y4eOHBIX M TI0O3HABATEIIBHBIX 3aJ1a4, BHITIOJHCHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNSATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHWIO K  SBJICHHSAM
COBPEMEHHOM KU3HH B OOBSICHATH €€;

YMEHHUE YUYHUTHIBATH B CBOUX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JOJICH C pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH IIECHHOCTSMHU U COI[MAIBHBIM TIOJIOKEHUEM;



TOTOBHOCTb K COTPYJHHUYECTBY B TIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M MCCIEAOBATENbCKUX 3aJa4, YBAXKUTEJIBHOTO OTHOIIEHHS K MHEHHIO
OIIOHEHTOB MPU 00CYkKIEHNUN CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM EATEIIbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIaHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Mepelx PoawHON, ropaoctu 3a CBOM Kpau, CBOIO
Poauny, cBOI1 SI3bIK U KyJIBTYPY, IPOILIOE M HACTOSIIEE MHOIOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACJIEIUIO M MaMSTHUKAM MPUPOIBI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTB OIIEHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE OMOJIOTHUH,
MOHMMAaHMsI 3HAuYeHUs OWOJIOTMH B TIO3HAHWM 3aKOHOB TIPUPOJBI, B JKH3HU 4YEJIOBEKA H
COBPEMEHHOT'0 0O0IIEeCTBa;

ujeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIYXEHHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTb
3a ero cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEN POCCUICKOTI0 HApo/Ia;

c(OpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBE/ICHNUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOIO Oy IyIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POAMUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
OPUHSTHS [IEHHOCTEN CeMEeHON dU3HU B COOTBETCTBUH C TpaJAuLIUsIMU HapoJ10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHHUE SMOIMOHATIBLHOTO BO3ACUCTBUS )KUBOU MPUPOABI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHUE TMIPOSBISAThH
KayecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢pu3uYecKOro BOCIUTAHNS, GOPMUPOBAHNS KYJbTYPbI 310POBbSI H IMOLMOHAIBHOIO
0J1aronoJryumsi:

MOHUMAaHWe M peau3alus 37J0pOBOro M 0e30MacHOro obpasa KU3HM (30pOBOE IMUTAHUE,
COONIOZICHHE THUTMEHWYECKUX TpaBUI U HOPM, COAIIAaHCHPOBAHHBIA PEKUM 3aHSATUH U OTIbIXA,
peryisipHas pu3ndecKkasi akTHBHOCTD), O€pEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIIEHUS
K COOCTBEHHOMY (hPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHKEe IIEHHOCTHU MPaBUJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MMacHOTO MOBEICHUS
B CUTYalIMSIX, YTPOXKAIOUIUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAaHHUE TOCIEACTBUN W HEMPHUATUS BPEIHBIX NPUBBIYEK (YMOTPEOJCHUS aJIKOTOJs,
HapKOTUKOB, KypeHUS1);

6) TPyZ10BOr0 BOCTIUTAHUSA:

TOTOBHOCTbH K TPY/ly, OCO3HAaHUE IICHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTh K aKTUBHOMW JESTEIBHOCTH TEXHOJIOTMUECKOW M COLMAJIbHOW HAampaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHSAThH TAKYIO JACSITEIILHOCTD;

WHTEpPEC K pa3nuyHbiM cepam mpodeccHoHanbHOU esATENHbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynyieii nmpodeccun u peann30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30BaHUI0O U €caMOOOpa30BaHUIO HAa IMPOTSKEHUU BCel
KHU3HH,

7) 3KOJIOrM4eCKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH 11eJ1IeCO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHHUKY KM3HU Ha 3emie,
OCHOBE €€ CylIECTBOBAHHUS;

MOBBIIIICHHE YPOBHS OSKOJOTMYECKOW KYJIBTYPHI: TNPHUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCJIEICTBUH /ISl OKPY KAIOIIEH CPEIbI;

OCO3HaHHUE INI00ATBHOTO XapaKkTepa 3KOJOTUYECKUX POoOJIeM U MyTeH UX peleHus;

CIOCOOHOCTH HCITONIb30BaTh MPHOOpETaeMble NMPHU H3YYCHHH OWOJIOTHUHM 3HAHUS W YMECHHS
IpH pemeHud Tpo0ieM, CBA3aHHBIX C PalMOHAIBHBIM MPUPOIOINOIB30BaHNEM (COOIIOACHNE
MpaBWJI TIOBEACHUS B TIPUPOAE, HAMPABICHHBIX HAa COXpaHEHHE PABHOBECHS B HIKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, OHOC(hephl);

aKTUBHOE HEMpPUATHE JACHCTBUH, NPUHOCSIIIMX BpEI OKpYXKAlOIIeW MPHUPOTHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMpHUSATHBIE AKOJOTHYECKHUE MOCICACTBUS MPEIIPUHUMACMBIX
JNEUCTBUM U NPEIOTBpALIATh UX;

HAIAYME PAa3BUTOTO DKOJOTHYECKOTO MBIIIICHHS, AKOJOTHYECKOH KyJIbTYphI, OIBITA
JESITeTPHOCTH  OKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HWMH B
MO3HABATEIbHOW, KOMMYHHMKATHBHOH M COIMABHOW TIPAaKTUKE, TOTOBHOCTH K YyYacTHIO B
MPAKTHYECKOW JESITETLHOCTH KOJIOTHUECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI O MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOIIECTBEHHOH TMpaKTUKH, OCHOBAHHOIO Ha JHUANoOre KyJbTyp, CIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOETO MECTA B MOJHUKYJILTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOW M UYMTATEIbCKOM KYJIbTYpHI KaK CpeACTBa B3aUMOJIECHCTBUS
MEX]Ty JIFOJIbMU U MTO3HAHUSI MUDA;

NOHMMaHHE cHelupUKU OUONOTMM KaK HayKd, OCO3HaHUs €€ poiu B (PopMHUpOBaHUU
pPaIMOHANIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO MPEACTABICHUS 00 OKpYXKaloleM
MUpE KaK O €TMHCTBE MPHUPO/IbI, YeJIOBEKa U 00IIECTBA, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH pobsieM COXpaHeHHs IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBWIM3AIUU: 0OeCTeueHUs
HOBOTO YPOBHSI Pa3BUTHs MEIUIIMHBI, CO3/IaHUE IMEPCHEKTUBHBIX OUOTEXHOJOTHM, CHOCOOHBIX
pelaTh pecypcHble MpoOJIeMbl Pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA M3 TI00ATBHBIX
HKOJIOTHUECKHUX MpoOsieM U obecrieueHus mepexoja K yCTOMYUBOMY Pa3BUTHIO, PAIIMOHATBLHOMY
MCIOJIb30BAHHIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHWU OMOJOTMYECKHX 3HAHWUN B IIEJNSX TOBBIIMICHUS OOIIEei
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (yHKIHOHAIBHON
IPaMOTHOCTH 00y4JaroImuxcs, GOpMUPYEMOU TIPU U3yUEHUH OUOJIOTHH,

MOHMMAaHUE CYIIHOCTH METO/JOB TIIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIIOJIb30BaTh TOJy4YaeMble 3HAaHUS JJIs aHanu3a W OOBSICHEHUS SIBICHUMN
OKpY’KaIOIIer0 MHUpa M NPOMCXOMAIIMX B HEM HU3MEHEHHH, yMeHHe naenarb OOOCHOBAaHHBIC
3aKJIOYEHUsI Ha OCHOBE HAy4YHBIX (DAaKTOB M HUMEIOIIMXCS JAHHBIX C IEJbI0 IOJTy4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIFHO UCTIOIB30BaTh OMOIOrMYECKUE 3HAHMS [T pelIeHus mpoliaem
B PEANbHBIX JKU3HEHHBIX CUTYaIlHsIX;

OCO3HAHHE IIEHHOCTH HAYYHOH IESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOCKTHYIO H
MCCIIEZIOBATENBCKYIO JeSITEIbHOCTh MHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBIBHOMY OOpPa30BAHHUI0O U C€aMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HaHMM 1O OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMH.

METAIIPEJIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOECHUS yudeOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HaYuMble  JUIsI  (OPMHUPOBAHMSI  MHPOBO33PEHHUS  OOYyYaIOIIUXCS  MEXIUCUUIUIMHAPHbBIE
(MexIipeiMeTHbIE) OOIIeHaYYHbIE TOHATHUS, OTPAKAIOIIHNE 1IEIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnenupuKy METOJOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, HHEpIHs,
SBJICHHE, TMPOIIECC, CUCTEMa, HAy4yHbIM (HaKT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeAOBaHHUE, HAOMIOACHHE, M3MEpPEHHe, SKCIEPUMEHT M JApPYTuX), YHUBEpCAIbHbIE
yueOHble JIeHcTBUA (MO3HABaTeIbHbIE, KOMMYHHKAaTUBHBIE, PEryJsTUBHbIE), 0OecreynBarome
¢dbopmupoBaHue (YHKIMOHAIBHOM TPaMOTHOCTH M COLMAIbHOW KOMIIETEHIMH OOyYarolluxcs,
CIIOCOOHOCTH oOyuaromuxcs HCIIOJIb30BATh OCBOEHHbIE MEXIUCUUIIIIMHAPHBIE,
MHUPOBO33pDEHUECKHE 3HAHUS W YHUBEpCaJbHble Y4yeOHble JACHCTBUS B I03HABATEbHOM U
COLMATIbHOW ITPAKTHUKE.

MeTtanpenMeTHble pe3yJbTaThl OCBOEHHUS IMPOrpamMMbl CpeJHEro ooOIero o0pa3oBaHUs
JIOJKHBI OTPaXKaTh:

OgBiageHne yHUBEPCAJbLHBIMU YUeOHBIMH MO3HABATEIbHBIMU el CTBUAMM:

1) 6a3oBbIe JIOTHYECKHE eHCTBHS:

CaMOCTOATEIbHO (OPMYIHMPOBATh M aAKTYyaJIM3UpOBaTh IpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUM MPUEMBI JOTMUECKOr0 MBIILICHHs (aHanu3a, CUHTE3a,
CpaBHEHUs, Kiaccuukauuy, o0O0OOLIEHUs), pPacKpbIBaThb CMBICH OHOJOTMYECKUX HOHITUH
(BBIIENATH UX XapaKTEpHbIE IPU3HAKHU, YCTAHABIUBATh CBSI3U C IPYTMMU IOHATUSAMN);

ONpeNeNsATh LENN JeATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTbH PE€3yJIbTAThl AEATEIBHOCTH C OCTABICHHBIMU LIESIMH;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATHA JUIsl OObsICHEHUS (AKTOB U SBJICHHUM JKUBOM
OPUPOIbI;

CTPOMTD JIOTHUECKUE PACCYKACHUs (MHIYyKTHBHbIE, IeAyKTUBHBIE, IO aHAJIOTUN), BBISBIISATD
3aKOHOMEPHOCTH U MPOTHUBOpPEYMsS B PacCMaTPUBAEMBIX SIBJICHUSX, (OPMYJIMpPOBATh BBIBOJABI U
3aKIIIOYCHMS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA JUIsl NPEJCTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOILIEHUI B H3y4aeMbIX OHMOJIOIMYECKHMX OOBEKTax, a TaKKe MPOTUBOPEUYHH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOLINXCS MaTepHAIbHBIX U
HEMaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh, OLICHWBATh COOTBETCTBUE pE3YyJbTAaTOB LIEJSM,
OLIEHMBATh PUCKH MOCIEACTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBHSX peaJbHOr0, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BUBATh KPEAaTUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0OBATENBCKHE IeHCTBHSA:



BIIQJICTh HABBIKAMU Y4YEOHO-MCCIICIOBATEIILCKONM W TMPOCKTHOW AESITEILHOCTH, HABBIKAMU
paspenieHust mpoOIeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY ITOMCKY METOJOB
pEIICHHSI MPAKTHYECKUX 337124, TPUMEHEHHIO PAa3IMYHBIX METOJIOB TIO3HAHMS;

WCIIOJIb30BAaTh PA3IUYHBIE BUABI JEATCILHOCTH 110 TOJTYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAIliU, TMPEOOPa30BaHUI0 M TPUMCHCHUIO B YUYEOHBIX CHTYaIlUsX, B TOM YHCIE IMPHU
CO3/IaHUH YYE€OHBIX U COIMAIILHBIX MTPOCKTOB;

dbopMHUpOBaTh HAYYHBIH THIT MBIIUICHUS, BJIAJACTh HAYYHON TEPMHUHOJIOTHUEH, KIIOYEBHIMHU
MOHATUSMHU U METOJIAMU;

CTaBUTh U (HOPMYIHUpPOBAaTH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITH MIPUYMHHO-CJICICTBCHHBIC CBSI3U M aKTYaJU3UPOBATh 33J1ady, BBIIBUTATH THIIOTE3Y
e€ pemieHHs, HAXOAWTh apryMEHTBI I JIOKA3aTeIhCTBA CBOWX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTSPUH PEIICHUS;

aHAJIM3UPOBATH MMOTYUYCHHBIC B XOJC PEIICHUS 3aa4d Pe3yJIbTaThl, KPUTUYCCKH OIICHUBAThH
WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBI TOUCK TIEPEHOCa CPEJACTB W CIIOCOOOB JICHCTBUS B
podecCHOHANBHYIO CPEey;

yMETh  TICPEHOCUTh 3HAaHWA B  I[IO3HABATCIbHYID M  TPAKTUYECKYH  0O0JIacTh
KHU3HECATCIIBHOCTH;

YMETh MHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEW, MpejJiaraTh OPUIMHAIbHbIE TOAXOAbl M PEIICHUS, CTaBUTH
npoOJIeMbl U 33/1a4H, JOMYCKAIOUIUE aIbTePHATUBHBIEC PEIICHHUS.

3) padora ¢ undgopmanuei:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMHPOpMAIUu (TeKCTe y4eOHOro mnocobws,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTMYECKHX CJIOBAPSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B IHTepHeTre), aHaIM3UpoBaTh HWH(MOPMAIMIO pPA3IUYHBIX BUIOB U (GOpM
NpeJICTaBICHUS, KPUTHUECKH OIIEHUBAThH €€ JJOCTOBEPHOCTH M HEMPOTHUBOPEYHBOCTD;

dbopMynHpoBaTh 3ampoCchl M NPUMEHATH PA3NUYHBIE METOJbl MpPU TOUCKE U O0TOOpe
O6uonorudeckoil nHpGopmaIu, HeoOX0AUMOM IS BBITTOJIHEHUS YUeOHBIX 3a/1a4;

IpUoOpeTaTh OMbBIT HCIOJIb30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOT'O UCIIOJIb30BAHMS PAa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh ONTHUMANIbHYIO (QOpMy TpeICTaBICHUS OHOJOTHYECKOM
uHpopmanuu (cxembl, TpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KauecTBE CpelIcTBa MpU pabore ¢ OUOIOTHYeCcKOn
uHpoOpMaLIMe: TPUMEHITh XUMHUYECKHe, (U3MUecKHe M MaTeMaTHYeCKHUe 3HaKU U CUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpYy, HCIIOIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH,

BIIAJICTh HABBIKAMHM pACMO3HABaHWA W  3allUThl  HMHPOpPMAIUH, HHPOPMAITMOHHON
0€301MacCHOCTH JINYHOCTH.

OBiajieHne yHUBEPCAJbLHBIMH KOMMYHHKATHBHBIMU J1efiCTBUSIMMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax >KU3HH, aKTUBHO YYaCTBOBATh B JUAJTIOTE WJIH
JTUCKYCCHHM TI0 CYHIECTBY O0OCYXIaeMoil TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHS OTHOCHTEIILHO BBIMOJHEHHS TpejiaraeMoOl 3a/lad¥l, YYHUTHIBATH HWHTEPECHl W
COTJIACOBAHHOCTH TO3UIUH JIPYTUX YYACTHUKOB JIUAJTIOTA WA TUCKYCCHUH);



pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOILEHUS, TOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyallMil, yMETh CMSATr4aTh KOH(IMKTBI U BECTH
MIEPErOBOPHI;

BIAJETh PA3NIMYHBIMU CHOCOOaMM OOIIEHHMS W B3aUMOJEHCTBHSA, NMOHMMATh HaMEpPEHUS
IPYTHUX JIOACH, MPOSIBIATh YBAXKUTEIHbHOE OTHOLIEHUE K COOECETHUKY M B KOPPEKTHOH (opme
(opMyIHpPOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTth CBOIO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW W WHAMBUAYAJIbHOM pabOThl Npu
pelIeHn OMOJIOrMYecKor MpoOsieMbl, 000OCHOBBIBaTh HEOOXOAMMOCTh NMPUMEHEHUS TPYIIOBBIX
(hopM B3aUMOJIEHCTBHUS NPU PELLICHUU YU4eOHOMU 3a/1auH;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JIEHUCTBUA C y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEN Ka)KIOro YjeHa KOJIIEKTUBA;

MPUHUMATh L[EJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUS
0 €€ JOCTMIKEHUIO: COCTABJATh IIIAH JEHCTBMM, pacCHpeleisaTh pOJIM C YYETOM MHEHHU
YYaCTHHUKOB, 00CYXAaTh pe3ylbTaTbl COBMECTHON pabOTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJIa U KaXJIOTO YYaCTHHKA KOMaH/bl B OOIIMI pe3yJbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLEHUWBATh MJEH C TO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBIISITh TO3UTHUBHOE CTPATETNYECKOE MOBEJICHUE B PA3IMYHbBIX CUTYAIUsIX, POSIBISATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OgByageHne yHUBEPCAJIbHBIMHU PEeryJIATHBHBIMH JCHCTBUAMM:

1) camoopraHu3anms:

UCIO/Ib30BaTh OHOJOIMYECKUE 3HAHUS s BBIABIEHUS MNpoOJIeM M UX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHMN IIEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M TOCTYNKAax IO OTHOUIEHUIO K JKUBOW IIPUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYXKarOIINX;

CaMOCTOSATEIbHO OCYIIECTBIATh I103HABATENIBHYIO JAEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX
CUTYaLUsAX;

CaMOCTOSATEIBHO COCTABJIATH IUIAH PEILICHUs MPoOJeMBbl ¢ y4ETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKi y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHHUIO M TMPOSIBICHUIO ITUPOKOW IPYAMIIMUA B Pa3HBIX 00IaCTIX
3HAaHUI, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIA/ICTh HaBBIKAMU MO3HABATENHHOU Pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBHHA U
MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI, UCIIOIB30BATh MPUEMBI pe(IeKCHuu s
OLIEHKM CUTYalluH, BEIOOpa BEPHOTO PELLEHUS;



YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yIbTaTOB JEATEIbHOCTH;
3) npuHsATHE Cedsl U APYTrUX:

MpUHUMATh ceOsl, TOHNUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3yIbTaTOB JIEATEIbHOCTH;
IIPU3HABATH CBOE MIPABO U IPABO IPYIHX HA OLINOKY;

pa3BHBaTh COCOOHOCTh MOHMMATh MUP C MO3UILIUU JPYroro YeIoBeKa.

HNPEJMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3yabTaThl ocBoeHusi nporpammbl COO mo O6uonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crnernuduyeckue s yuyeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHHS U
CcrocoObl JIEWCTBUM TI0O OCBOCHHIO, HMHTEpIpeTal W MpeoOpa3oBaHUIO 3HAHUN, BUJIbI
JeSITEIbHOCTU 110 TOJYYEHHI0 HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAHUN B Pa3iIMuYHbIX Y4YEOHBIX
CUTYallUsX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYAlIUSX, CBSI3aHHBIX ¢ Onojorueil. B mporpamme
MpeIMETHBIE Pe3ybTaThl IPECTABICHBI IO r01aM 00y4YEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce nONKHbBI
OTpaxarb:

chOpMHUPOBAaHHOCTh 3HAaHUII O MecTe W poJIM OMOJOTMM B CHCTEME HAay4YHOTO 3HAHMS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAy4YHOTO MHMPOBO33PEHUS, O BKJIAJEC POCCUUCKHUX M 3apyOexHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uo0ruM, PYHKIIMOHATBLHON rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPbIBAaTh COJEp>KaHUE OMOJOTHYECKHX TEPMUHOB U TOHATHUN: JKU3Hb, KIIETKA,
opranusm, MeTabonu3M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPIHH ), TOMEOCTa3 (CaMOPETyJIsIns),
yYpOBHEBasl ~ OpraHM3alsl  JKUBBIX  CHCTEM,  CaMOBOCHpOHU3BelneHUE  (pemnpoyKIus),
HACJIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE;

yMEHHE Wu3Jaratb OWOJIOTHMYECKHe TeopuHu (KJIeTOYHas, XPOMOCOMHAas, MYyTallMOHHAs,
IEeHTpaJbHAs JOrMa MOJCKYJsipHOUW Owmomnoruu), 3akoHbl (I. Menpens, T. Moprana, H. H.
BaBuiioBa) u y4yenus (0 meHTpax MHOTOoOpa3us U MPOUCXOXKICHUS KyJIbTypHbIX pactenuit H. 1.
Basuiosa), onpeensaTs rpaHUllbl ©X TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BJIAJIETh METOJaMU HAy4YHOTO IO3HAaHWsS B OWOJIOrMH: HAONIOACHHE U OMNHCAHHE
KUBBIX CHCTEM, TMPOIIECCOB U SIBJICHHI, OpraHu3alsi ¢ MPOBEJACHUE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABMKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIy HUCCIEAYEMbIMU
BEITMYMHAMH, OOBSICHEHHE TMOJYUYEHHBIX pe3yJbTaTOB, HUCIOJIB30BAHHBIX HAYYHBIX MOHSITHH,
TEOpHUI U 3aKOHOB, YMEHHE JI€NIaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKK BHUPYCOB, KJIETOK IPOKAPUOT U 3SyKapHoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
MPEBpAIICHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEHO03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHUS, WHIMBHUIYAIbHOTO Pa3BUTHUSA
opraHusma (OHTOT€HE3);

YMEHUE TPUMEHSTH IOJIy4eHHBbIE 3HAHUS JUII OOBSICHEHHS OHOJIOrMYECKUX MPOIECCOB U
SBJICHUH, JUIA MPUHATUSA MPAKTHYECKUX PEIICHUI B MOBCEIHEBHOM XU3HU C LIEIbI0 00eCTIeUeHNUs
0€30MacHOCTH CBOETO 3/I0POBbsI M 3/I0POBBSI OKPYKAIOIIUX JIOACH, COOIIOIEHUSI HOPM IPAMOTHOTO
MOBEJICHUSI B OKpYXarolleid MPUPOTHOW cpene, MOHMMAaHHE HEOOXOTUMOCTH HCIOIb30BAHUS



IOCTIDKECHUH COBPEMEHHOM OnoIorun u OMOTEXHOJIOTUI I PaLMOHAIBHOTO
MIPUPOJIOTIOJIb30BAHNS;

YMEHHUE pellaTh »dJEMEHTApHbIE TE€HETUYECKHE 3aJaud Ha MOHO- W JUTHOpUIHOE
CKpEIIMBaHHUE, CICTUICHHOE HACIEJOBAaHUE, COCTaBJISITh CXEMbl MOHOTHOPHUJIHOIO CKpPEIIMBAHUS
JUTs TIpeJICKa3aHus HACJIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINIOJIHATH JA0OPATOpPHBIE M IMPaKTUYECKUE paboOThl, COOMIOIATh MpaBHia MpU
paboTe ¢ yuyeOHbBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OLIEHHBAaTh W HHTEPIPETUPOBATh HH(OpPMALUIO OHOJIOTHYECKOTO
COJIepKaHus, BKJIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS M3 PA3JTUYHBIX HCTOYHUKOB (CpeCTBA
MaccoBOW HMH(OpMaINK, HAYYHO-TIOMYJSPHBIE MaTepHalibl), STUUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICIOBAHNUM B OMOJIOTHH, MEIMIIUHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/7aBaTh COOCTBEHHBbIE TMHCHBMEHHBIE W YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOTMYECKYI0 HMH(POPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapar OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs yueOHOro npenmera «buonorus» 6 11 Kiacce MOIKHBI
OTpaXkaTh:

c(hOpMUPOBAaHHOCTh 3HAHUKW O MECT€ M POJU OHOJIOTMM B CHCTEME HAay4dHOTO 3HAHUS
€CTEeCTBEHHBIX HAayK, B ()OPMHPOBAHHH COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M
Hay4YHOTO MHPOBO33PEHHS, O BKJIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounonoruu, PyHKIIMOHATHLHON TPaMOTHOCTH YeJIOBEKa ISl PEIICHUsI )KU3HEHHBIX 3a7a4;

yMEHHE PACKPBIBaTh COJEpkKaHUE OMOJOTUYECKHX TEPMHUHOB M TOHSATHUM: BHJ, MOMMYJISAIINS,
reHo(OoH/I, IBOJIIOLIUS, ABMKYIIHE CHIIBI ((DaKTOPhI) SBOIIOIUH, TPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, OKOJOTMYECKHe  (PaKTOpbl, JKOCHCTEMa, MPOIYLEHTbl, KOHCYMEHTHI,
pEAYLEHTHI, LIEM MUTaHUs, SKOJIOTHYecKasi mupamMuaa, buoreoueHos, ouocgepa;

yMEeHHe Wu3jaraTh Ouosoruueckue Teopuu (dBoionoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbiiieBoro cxojctsa K. M.
bapa, depenoBaHus riaBHBIX HampaBieHuid u myTted aBomoumu A. H. CeBepioBa, ydeHus o
o6uocdepe B. U. BepHaackoro), onpeaensTs rpaHULlbl KX TPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOJIaMU HAYYHOTO TMO3HAHHUS B OMOJNOTMH: HAOJIOJECHHE U ONMUCaHHUE
KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHMI, OpraHu3alis ¢ TMPOBEJACHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBMKEHUE THUIIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXIy HCCIeAyEeMbIMU
BENTMYMHAMH, OOBSICHEHHE TMOJNYYCHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TMOHATHH,
TEOpUii U 3aKOHOB, YMEHHE JIENAaTh BHIBOBI HA OCHOBAHUU TTOJIYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHS OHOJOTHYECKHUX OOBEKTOB: BHJIOB,
MOMYJISIUN, TPOAYLUEHTOB, KOHCYMEHTOB, pEIYyIEHTOB, OHOTEOIICHO30B M  JKOCHUCTEM,
OCOOCHHOCTH  TPOILIECCOB:  HACNEACTBEHHOW  M3MEHYMBOCTH,  E€CTECTBEHHOro  OTOOpAa,
BHUJI000pA30BaHMsl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOIN€HHBIX U3MEHEHUN B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX IIUKIIOB B Onocdepe;

yMEHHE MPUMEHSTh TMOJyYCHHbIE 3HAHUS i OOBSICHEHUS OMOJIOTHYECKHX MPOIECCOB U
SIBJICHUM, JUIS TIPUHSATHUS MPAKTUYECKUX PENICHUN B MOBCETHEBHOM JKMU3HH C LIETBI0 00eCTIeueHUs
0€30MMaCHOCTH CBOETO 3/I0POBBS U 3/I0OPOBbS OKPYKAIOIINX JIFO/IeH, COOTIOICHUS HOPM TPaMOTHOTO
MOBEJICHHUSI B OKPYKAIOIIEH NPUPOJHOU cpejie, TMOHMMaHWE HEOOXOJAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOTHH TSl pallHOHAIBHOTO MTPUPOAOIIOIb30BAHHS;

YMEHHUE pelaTh 3JIeMEHTapHble OHOJIOTMYECKHE 3aJadyH, COCTaBJISITh CXEMbl IepeHoca
BEILIECTB U YHEPTUHU B dKOCHCTEMAX (LN MTUTAHUS);



YMEHHUE BBINOJIHATH JA0OPATOpPHBIE M IMPaKTUYECKUE paboOThl, COOMI0IATh MpaBHia MpU
pabote ¢ yuyeOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KpPUTUYECKHM OLEHUBATh W MHTEPHPETUPOBATh HH(MOPMALUIO OHUOJIOTHYECKOTO
COJIEp’KaHus, BKJIOYAIOLIYIO IICEBJIOHAYYHBbIE 3HAHHUS W3 PA3JIMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBoi HHGOpMAIMK, Hay4YHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TriI00albHbBIE
9KOJIOTMUYECKHE MPOOJIEMBl COBPEMEHHOCTH, (POPMUPOBATh MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO37aBaTh COOCTBEHHBbIE TMHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOrMYECKYI0 HMH(POpPMALMIO M3 HECKOJbKUX HMCTOYHMKOB, TPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN annapat OUOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 K 6 1
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 3 4



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

11 KVIACC

N KoanuyecTBo 4acos DJIeKTPOHHbIE
o
11/_11 HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI B Kontpoabnsie | JlaGopaTopHbie u (uudposbIe)
cero padoTsI NpaKkTHYeCKHe odpa3oBaTejibHbIE
padoThbI pecypcehbl
1 [ToBTOpeHue 7
2 DBOIIOIMOHHAA OHOIOTHS 13 2 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
3 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie 11 1 1.5 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 o) 5 3
PTAHHSMEL 1 OKpyatomas cpea https://m.edsoo.ru/7f41cc74
5 Coo0mrecTBa U SKOJIOTHYECKAE CHCTEMBI 12 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
6 [ToBTOpenue. O606menue. CucreMaruzarusi. 3 1 bubnuoreka [IOK
[IpomexxkyTouHas arrecTanus https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 51 2 7.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTuueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTkd. MuTto3. JlabopartopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuaHoe CKpelmuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

pabora Ne 6. U3yucHue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHUE BAPUAIIIOHHOTO Psijia |
BAPUALIMOHHON KPUBOI»
Hacnencrsennas N3MEHYHBOCTE.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpErapaTax»
bu6moreka [IOK
r 1
30 CHETHIA HeoBeKa https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHYUBOCTH OPraHU3MOBY
Ceneknug Kak HayKa ¥ IIpoIecc.
32 Merto 111 OCTI/I}KzIfI(I/IH ceJI;eIL(I 15071 1 bubmmorexa [IOK
8 “H H https://m.edsoo.ru/863e9214
pacTeHui
MeToasl ¥ JOCTHKEHUS CENEKIINU
bu6mmoreka [JOK
33 ’KHBOTHBIX. BHOTEXHOIOTHS KaK 1
https://m.edso0.ru/863e9214
OTpacilb IPOU3BOICTBA
bubmuoreka [JOK
34 I1 1
DOMEHYTORHAT aTTecTatiit https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3ydeHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOP U €10 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButne xxu3HM Ha 3emiie 1o 3paM U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnmoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 [IpomexyTouHas aTTecTanus 1
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




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

* buonorus. O6mas 6uonorus, 10 kinace/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OTpaHUUEHHON OTBETCTBEHHOCTHIO «/[PODAY;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
buonorus. 11 kiacc. Metonuueckoe nocobue k yueouuky M. b. Aradonosoii, B.
N. Cuornazosa «buonorus. 10-11 knacc. ba3oBsiit ypoBeHb». - M.

ITpoceenienue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmoreka IJOK









