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MOACHUTEJIBHASA 3AIINCKA

[Ipn pa3zpaboTke mHporpaMMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
OTIpENENICHHs] TOAX0J0B K (OPMUPOBAHUIO COJACpPNKAHUSA Y4eOHOro MpeameTa
«buomorus» cocraBWwiIM: KOHIENTyalbHble TmonoxeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeH, colepKaHusi, pe3yJbTaToOB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUSI 00 OOIIUX HENIX U
IPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obrmrero oopazoBanusi B Poccutickoit deneparuu, a Takke MOJTOXKEHHS O crieluduKe
Ouonoruu, e€ 3HAYEHWW B TIO3HAHUM SKUBOM MPHUPOABI U OOecreyeHUH
CYILIECTBOBAHMS YesloBeYeCKOro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Jaét MpeaCcTaBICHHE O LENsX, 00 00IIel cTpareruu
oOy4eHMsI, BOCHUTaHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU YYEOHOI0 MpeaMeTa
«buonorus», onpenensier 0043aTeNbHOE MPEIMETHOE COJEPKAHUE, €TO0 CTPYKTYDPY,
pacnpeneseHue Mo paszjiesiaM M TeMaM, PEKOMEHAYEMYIO TOCIeI0BaTEIbHOCTD
M3Yy4YEHUsl Y4eOHOro MaTepuala ¢ y4€ToOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKH 00pa30BATEIBLHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOyyJarommxcs.

B nporpamme no 0nos1oruu Tak:ke yUuThIBatOTCS TPEOOBaHMS K IJIAHUPYEMbIM
JUYHOCTHBIM, METAlpPEAMETHBIM W NPEIMETHBIM pe3yJbTaTaM OOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JeSTeNbHOCTH/Y4eOHbIX JEHCTBUI O00ydYalomuXxcsi MO OCBOCHHIO COJIEp)KaHUs
OMOJOrNYECKOro 00pa30BaAHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peaii30BaH
IOPUHIMI TPEEMCTBEHHOCTH B M3yYeHMM OHMOJIOTHM, Ojarojgaps 4eMy B HeW
MPOCMATPUBAETCS HANpPABJICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, EHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, MPEJICTABICHUN O 3JI0POBOM
oOpa3e XKU3HM M OEpeKHbIM OTHOIIEHHMEM K OKpY’Kalolleil MpupoIHON cpeje.
[ToaTomy Hapsay ¢ U3ydeHHEM OOIIEOHMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'O PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIIEHO BHUMAHUE HCIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUHM B MMOBCEHEBHOM JKU3HU ISl pELICHUS MPUKIIAIHBIX 3a]a4, B
TOM 4YHCle: NPO(QHUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKa, MEIHMKO-
T€HETHYECKOT0 KOHCYIbTUPOBAHMSI, 000CHOBAHUS KOJIOTMUECKH LIETECO00Pa3HOTO
MOBEJCHUS B OKpYXalolehd MPUPOJHON cpejie, aHaIn3a BIUSHUS XO3SHCTBEHHON
JESATEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHUS K TNPUKIAJHON HAIMpPaBICHHOCTH Y4YeOHOTo TpenMeTra
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCThIO 00ECTICUeHUS YCIIOBUM JIJISl pEIICHUS
OJTHOM M3 aKTyaJIbHbIX 3aJla4 LIKOJILHOTO OHOJIOTMYECKOTO 00pa30BaHus, KOTopas
npennonaraer (GOpMHUpPOBaHHE y OOYYAIOHIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLLEr0CS COBPEMEHHOTO MUpA.



buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
Mecto. OnHa obOecneunBaeT (GOpPMUPOBAHUE Y OOYYAIOUIMXCS MPEICTABICHUU O
HAy4YHOM KapTUHE MHpA, pacIIUpseT U 00OOUIaeT 3HAHUS O KUBOW NpUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHM3alldd M HBOJIOIUHU, CO3JAET
YCJIOBMSI  JJIsi:  TO3HAHMS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO U Oe3omacHoro obpasa
YKU3HH, YKOJIOTHIECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHST UMEET TAK)KE JIJIsl PEIICHHS] BOCITUTATEIBbHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  oOpa3oBaHus,  COIHAIU3ALNN
oOyuaromuxcs. M3ydyenne 6uosornn oOecrieynBaeT yciaoBus As (GOpMUPOBAHUS
WHTEJUICKTYAJIbHBIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(MOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYPBI, CIIOCOOCTBYET HMHTErpanuu OWOJIOTHYECKUX 3HAHHHA C
MIPEICTABIICHUSIMHU U3 IPYTUX YUCOHBIX MMPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHH U
reorpaguu. Ha3paHHble TONIOKEHUS O TMpeAHA3HAYECHUU Y4YeOHOro MpeaMera
«buonorus» COCTaBUIM OCHOBY JJIA ONpENeNeHUs IMOAXOAOB K OTOOpy U
CTPYKTYPHUPOBAHHUIO €ro COJAEpKaHUsA, TMPEACTaBICHHOT0O B IporpamMme II0
ononoruu.

Ot60p comepxkanus yueOHoro mpenmera «buomorusi» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3MUIMHA KyJIbTypocOOOpa3HOTro MOAXOJa, B COOTBETCTBHH C
KOTOPBIM OOYyYaromuecs] JOJDKHBI OCBOUTH 3HAHWUS W YMCHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHusi 00IIEH KYyJIbTYpbl, ONpPEACNSIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOMU
JKU3HU U MPAKTUYECKOM aesiteabHOCTH. Oco00e MECTO B ATOM CHUCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI CO/ICP KaHUS, KOTOPHIE CITy»aT OCHOBOM st POpMHUpOBaHUS
MPEACTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alluu
OMOJIOrMYecKOro 0Opa3oBaHUS.

CTpyKTypupOBaHUE COJAEpKaHUSA Y4YEeOHOro MaTepHwalia B TpOrpamMme IIo
OMOJIOTUY  OCYNIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTEIIBHBIX OCOOCHHOCTSX JKMUBOW MIPUPOBI, O €€ YPOBHEBOW OpPraHM3aIlid U
IBOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «bruonorusn»
BBIJICTICHBI CIICYIOIINE COJIepKaTeNbHbIe MTUHUN: «bronorus kak Hayka. MeTozsl
HayyHOTO To3HaHMs», «KieTka kak Ouonormueckas cucrteMayn, «OpraHu3Mm Kak
Oouonornueckas cucreMa», «CucreMa W MHOT000pa3ne OpPraHuYecKOTO MHUPAy,
«DBOJIOLIUS KUBOU MPUPOABI, « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3ydenuss ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBIAJIcHHE  OOYYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra MW TPUHOOpPETECHHUE YMEHUHU
WCIIOJIB30BaTh ATH 3HAHMS IS TPAMOTHBIX JICHCTBHUH B OTHOIICHHH OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3IUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JoctikeHue 1enu uzydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CTIeUNBACTCS PEIICHUEM CIISAYIOIINX 3a]1a4:



OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHHM O OWOJIOTMYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKalluX OCHOBOM
JUist OPMHUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX >KMBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHHU3allMH, BBIIAIOIIMXCA OTKPHITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIMMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpOIECCe aHaiM3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WIEH W TIOIXOJOB K HM3YyYCHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHHU3aIlNH;

CTAaHOBJICHHE y OOydarommxcs oO0mmel KyJbTypbl, (yHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY KAIOIIETO
MUpa KUBOW TPHUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, IIOJTYYCHHBIX TTPU U3YUECHUN
Oonooruu;

dbopmupoBaHre y OOydYalOMIMXCd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIIOBEKOM >KHUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEl, COOTIOACHNS STHUECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIECOBAaHUM;

OCO3HAHHWE TICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHS
9KOJIOTUYECKON KYIBTYPHI, 111 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUHN U YMEHUH B TIOBCETHEBHOM JKM3HU IS
OLIGHKH TIOCJIEJICTBUI CBOCH EATEIHLHOCTH MO OTHOIIEHUIO K OKpY>KaoIel cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE MeEp MNPOPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpaszoBaHusi «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUYE€OHBIM TMPEIMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE PEIMETHI.

Jlist m3ydennsi Onojaoruy Ha 6a30BOM yPOBHE CpEHETO 001Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B Henemo).



COAEPKXAHME OBYUYEHUSA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puinocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMHUpOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo/1bI TO3HAHUS )KUBOUM TIPUPOABI (HaOII0IEHUE, SKCIIEPUMEHT, ONTMCAaHUE,
U3MepeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JleMoHCcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabsuibl U cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU PUPOJIBI».

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

[Ipaktuueckass pabdora Ne 1. «Mcnonb3oBaHME pa3IUYHBIX METOAOB IpPHU
M3YUYECHUHN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ZKuBble cUCTEeMBI U X OPraHU3AIUA.

Kusble cructembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPraHUYECKOU IIPUPOBI.

CpolicTBa OMOCHCTEM U UX pa3HOooOpasue. YPOBHU OpraHu3aliil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOINYJSALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKH ), OMOC(EPHBI.

JdeMoHCcTpanuu:

Tabnuuel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aLUU
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyJsibl JTHK.

Tema 3. XuMHu4eCcKuil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XHUMHUYECKUE DJJIEMEHTHI: MaKpPOJIEMEHTHI,
MHKpPOIJIEMEHTHI. BO/1a 1 MUHEpaIbHBIE BELLIECTBA.

OyHKIMA BOABI M MHUHEpaJbHBIX BewlectB B kierke. [lomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OeaKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~OCNIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonorumueckue
(GyHKUIHU OENKOB.

depMeHTHI — OMoJIornYeckue Kataauzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN
HneHTp, cyOctpatHas cneruduunoctb. Kodepmentsl. Burtamunbl. Otrauyus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrieBoibl: MOHOCaXapu/bl (TIH0K03a, pru003a U Je30Kcupru003a), Aucaxapuibl
(caxaposza, JakTo3a) W ToiUcaxapuibl (Kpaxmaj, TIJIMKOTEH, IEeJUII0JI03a).
buonornyeckne GyHKIIMM YTIIEBOIOB.



Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkuumn saunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK UCTOYHUKOB YHEPTHUU.

Hykneunnoseie xkucinorsl: JIHK u PHK. Hykineoruasl — MoHOMEpPHI
HyKJIenHOBBIX KUCHOT. Ctpoenue u pyukiuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHH.

utosorusa — Hayka o kietke. Kinerounas reopust — npumep B3auMOACHCTBUSA
uzei u (akToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUYEHUS KIETKH.

Knetka xak nenoctHas xuBas cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTast
HapykHasg MmemOpana, Monekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHUsI NPOKapHOoTUYEeCKOM KieTku. Knerounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIbHOM, >XUBOTHOU H
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIHMKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opradousibl. OgHomemOpannbie opradHounbl kietku: JIIC, ammapart [onbmxw,
m30CcoMBI.  [loyaBTOHOMHBIE OpPraHOWIbl KIJIETKU: MUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOUJIbl KJIETKHU: PUOOCOMBI, KJIETOYHBI WEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKHA. ODyHKIIUN OPraHOMI0B KJIETKU. BKiItoueHus .

Anpo — perynaropusiii HeHTp KieTku. CTpoeHue snpa: siaepHas o000YKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JleMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Hwnarpammel: «PacnpeneeHue XMuMAYECKUX JJIEMEHTOB B HEXKUBOW MIPUPOJIEY,
«PacmpenienieHne XUMHUYECKHUX 3JIEMEHTOB B dKUBOWU MPUPOIEY.

Tabmuner u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHune MOJIeKyYJIbl BOJb», «brocuHTes Oenka», « CTpoeHrue MOJIEKYJIbI OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenune Monexyibl
AT®», «CtpoeHne >yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHHEe pACTUTENBHOM KIETKN», «CTpoeHHEe IPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue siipa KIETKn», « Y TIeBOAbD, «JIMmuasD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [Jsl MPOBEICHUS
HAOJIOICHUM, H3MEPEHMH, SKCIEpPUMEHTOB, MHUKpPONpENnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlabopaTopHbie M IpaKkTHYeCKUe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaJUTUYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)».



JlaGoparopnas pabora Ne 2. «M3yyeHue CTpOeHUS KIETOK pacTCHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnapaTax M HX
OMHICAHUEY.

Tema 4. /Ku3HeaesITeJIbHOCTb KJIETKH.

OOMeH BerIecTB, WiIu MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYCCKUN OOMEH) |
JTUCCUMUJISIIIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabon3Ma.

Tuner 0OMeHa BemecTB: aBTOTpOodHBIN U reTepoTpodHbIil. Pons dhepmeHTOB B
oOMEHe BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (¢QoTocuHTE3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emsie. BiausiHue yciioBuil cpeipl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHU.

XeMOocHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYCHUE XEMOCUHTE3a s
KU3HU Ha 3emuie.

DHepreTuuecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE H
aKKyMYJUPOBAaHHUE SHEPTUH B KJIETKE. DTarbl JHEPreTUIECKOTro oOMeHa. [ mukomus.
bpoxenue u ero Buabsl. KuciaopogHoe OKuCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakuuun wmatpuyHoro cunTe3a. ['enermueckas wuHpopmamus u JIHK.
Peanuzauusi reHetuueckoil MH(opManuu B KJIETKe. ['€HETHYEeCKHUid KOJ U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHwe aMuUHOKHUCIOT. Posb pubocom B
OounocuHTe3e Oenka.

Hexnerounsie ¢hopmsbl xku3HU — BUpYyChl. cTtopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M SKM3HEHHOTO IIHMKJIAa BHUPYCOB.
bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BMY) — Bozoymutens CIIU/]a.
OOpatHas  TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konbuos, . . UBanosckuid, K. A. Tumupsses.

Tabnumel 1 cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue U PyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarnus JJHK».

O6opynoBanue: Moaenu-anukauu «Yasoenne JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHne KIeTKu», Moaesb cTpykTypbl JTHK.

Tema S. PazMHoOKeHMe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KiieTouHblil 1UKII, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpoTekatomue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cunte3a JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JIMTITON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruueckue OCHOBBI PA3MHOKEHHS U  WHIAUMBHAYaJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerku — muto3. Craaun mutosza. IIpouecchl, Npoucxonsiine Ha
pPa3HbIX CTAAUAX MUTO3a. bHOTOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aroITo3.

@DopMbI pa3sMHOKEHHsI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosiaoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHHWE OJIHO- MU MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHNe, BETETATUBHOE pa3MHOXKeHUE. VICKycCcTBEeHHOE KJIOHUPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragun Mmeio3a. IIporecchl, Npoucxoadive Ha CTaausIX Meno3sa.
[ToBenenne xpomocom B wmeno3e. KpoccuHroBep. buonormyeckuit CMbICT U
3HAYEHHUE MEN03a.

['ameTtorenes — mporecc 0O0pa3oBaHUsI TOJOBBIX KIETOK y IKUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrnepMaro30u]l, SHWIEKIIeTKa) — CHEPMATOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUINEKIETOK M crepmaTo3ouaoB. OmIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpyiisanus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3bIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHe3 I[BETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oakrepuil», «CTpOe€HHE TIOJIOBBIX KIJIETOK,
«Ctpoenne xpomocoMbl», «Knerounsiii mukin», «Pemmukanus JTHK», «Mutos»,
«Menos», «IIpsmoe u HenpsaMoe pa3BUTHEY, «I aMEeTOTeHe3 Yy MIIEKOIUTAOIINX U
4yesoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApaThI «Cnepmaro3onasl
MJICKOTIUTAIOLIETOY, «SIHIEeKIeTKa MieKonuTarouero», «KapuoknHes B KiIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuiuKauus «JlejieHue KIeTKW», MOJIEIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:



JlaGoparopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpEnaparax».

Tema 6. HacsieacTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTUKn. VicTopus pa3BUTUA T€HETUKU. Posib muTomorun
1 SMOPHOJIOTHH B CTAHOBJIICHUH TCHETUKH. BKiag pOCCHHUCKHUX W 3apyOeKHBIX
YUEHBIX B Ppa3BUTHE TCHETHUKH. MeETONbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHbIE TI'€HETHYECKHUE
noHATHs. [ eHeTnyeckass CHMBOJIMKA, UCOJIb3yEMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHBIE . MeHenem.
MonorubpugHoe CkpeldBaHue. 3aKOH €AUHO-o0pa3usi THUOPUIO0B TEPBOIO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PaCIICIUIEHUs NPU3HAKOB. | nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEMOJMHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJEIOBaHMS
npu3HakoB.  lluToreHeTwmdeckue  OCHOBBI  JUTHOPHIAHOTO  CKpEIIUBAHUA.
AHanu3upyolee ckpeniuanue. Mcnonp3oBaHue aHaIu3UPYIOIIETro CKPEiBaHUs
JUISL OTIPEICIICHHsI TCHOTHITA OCOOH.

CuenuieHHoe HaclieioBaHue npusHakoB. Pabora T. MopraHna no cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHne ClieryieHust TeHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHUECKuEe KapThl.

I'enerrka mosia. XpoOMOCOMHOE ONpeAENeHrE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorameTrHsle W reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJICACTBEHHAS M HACJICCTBCHHAS.
Ponb  cpeabl B HEHACNEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOU(DHUKAIIMOHHONW U3MEHYMBOCTH. BapuarimoHHbIN psijl U BapuallMOHHAS KPUBas.
Hopma peaknuu npusHaka. KoJmyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU M UX
HOopMa peaknuu. CBoMcTBAa MOANGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnmencrtBeHHas, WM TI€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWMHaTHBHAS
U3MEHYMBOCTh. Meio3 U TOJIOBOWM TMpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUuBOCTh. Kitaccudukanust MyTanuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PAOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiiosa.

Buesanepnast HacI€ACTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKHU
YyeJIOBEKA: TeHeaIOrnUeCKUM, OJIM3HEIOBRIN, ITUTOTCHETHYECKHI, OMOXUMHUYCCKHH,
MOJEKYJISAPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TEHOTHIIA:
MOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JieBaHUS 4YeJIOBEKA: T'E€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBEHHOM MPEaPacloIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue M TeHepaTuBHble MyTanuu. CTBOJOBbIC KIETKU. [IpuHIUMBI
3JI0POBOTO 00pa3a KM3HU, TUATHOCTUKH, MPOPUIAKTUKH U JICUCHUS TCHETHICCKUX



0ose3Held. MenuKO-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIUIUHCKON
TE€HETHKHU B MIPEAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHNI YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukosn, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmu1s! v cxeMbl: «MOHOTUOPUIHOE CKPEILIMBAHUE U €T0 IIUTOreHETUYeCKast
OCHOBa», «3aKOH PACILEIJIEHUS U €r0 HUUTOT€HETHYECKASI OCHOBA», «3aKOH YMCTOTHI
rameT», «Jlurubpuanoe ckpeumBanue», «L{lutomornyeckue 0CHOBBI TUTHOPUAHOTO
CKpelmuBanusy, «Menos», «BzaumoaercTBue amuieabHbIX T€HOBY, «I eHeTnuecKue
KapThl PACTEHMI1, KUBOTHBIX U 4YeJOBEKa», «['eHeThka mnojuay, «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CLEIUICHHOTO € NOoJIoM», «KapuoTumel yenoBeka M KUBOTHBIX),
«Buabl m3meHunBoCTH», «MoaudukanuoHHas M3MEHUYMBOCTHY», «HacnegoBanue
pesyc-hakropay, «l'eHeTuka rpynn KpoBw», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmIMKauud «MOHOTHOPUAHOE CKpEUIMBaHUEY,
«Henonnoe nomunupoBanuey, «JurnbpunHoe ckpenuBanue», «llepexpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoTpernapaT «Jpo3oduna» (Hopma, MmyTaruu GopMbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOI».

JlaGopaTopHble U MpaKkTUYECKHe PadoThI:

JlabopatopHast pabota No 5. «V3ydeHune pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIUBAHUS Y AP030(pUIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
MOCTPOCHHUE BAPUALMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(Quibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexumsi Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JOMECTUKAIUS.
Yyenne H. V. BaBuiioBa o 1ieHTpax MpOMCXOKACHHUSI © MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbl TPOHUCX0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeleKINA. MacCoBBI U MHAUBUAYAJIBHBIA OTOOPHI B
CENEKIIMM pPACTEHUHM M JKUBOTHBIX. OIlleHKa J3KCTepbepa. biam3KopoacTBEeHHOE
ckpeluBaHue — WHOpuAMHT. Yucras nuuus. CKpelIMBAHUE YUCTHIX JIMHUU.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUAMHT.
OTtpanénnas rudbpuamzanus u e€ ycnexu. IcKyCcCTBEeHHbI MyTareHes U MoJlyyeHue
MOJIUTUIOUIOB. [TOCTHKEHNS CEJIEKLINN PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonmorus Kak oTpaciib NMPOHU3BOACTBA. ['€HHas HWH)KEHepus. ITallbl
co3ganusi pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHKeHepus. Kilerounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE PACTEHUU.
KiloHnpoBaHHWE BBICOKONPOAYKTHUBHBIX CENBCKOXO3SAMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M 3Tudeckue  npodbiembl. [MO  —  reHeTHYeCcKH
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:



[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHoB.

Tabnuiel u cxeMbl: Kapta «lleHTpbl MPOUCXOXKACHUS W MHOTro00pasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl JoMalHUX KUBOTHBIX», «COopTa KyJIbTYPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. iBaHoBay,
«Jlomummongus», «OOBEKTH OuOTEXHONOTHW», «KileTouHble KyabTypel U
KJIOHUpOBaHHUEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHHe: MYJISKH TUIOJIOB M KOPHEILTIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Okckypcuss «OCHOBHBIE METOJbI W JOCTHKCHUS CEJIEKIMU PACTCHUU H
JKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaToOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBorOIMOHHASE OHOJIOTHS.

[IpennochiIku BO3HUKHOBEHHUSI HBOJIIOIMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUONOruu. BiusiHue 3BONIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenbcTBa dBOMOIMU. [laneoHTONIOrMUECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo u paznuuue GpayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUig AMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHX MyTEeH y BcCeX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku  BO3HUKHOBEHUS
JapBuUHU3Ma. J[BHKYIME CHJIBI HBOJIONMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOKEHUE TNPH OTPAHUYECHHOCTH PECYPCOB, HEOMNpEAENIEHHAs MU3MEHUYHUBOCTD,
00opn0a 3a CyI1ecCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosironuu (CTI) u €€ 0OCHOBHBIE MTOJIOKEHHUS.

Mukpososonus. [Tonynsiuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBroxymme cuibl ((pakTopbl) PBOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBINA
mporecc ¥ KOMOWHATHBHAST M3MEHYMBOCTH. [lOMyNnsIMOHHBIE BOJHBI U Jpeiid
reHoB. M3oms1us U Murparusi.

EctecTBeHHBII 0TOOp — HampaBiglOmMi Qaktop 3BodoUUA. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
MPUCTIOCOOJIEHHU Yy OpraHu3MoB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTrHIeCcKoe.



MakposBosonsi. PopMbl  ABONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpIreHTHas, napajuiesbHas. HeoOpatuMocTh 3BONIOLHUN.

[IpoucxoxkeHne OT HEeCNeUHaIN3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anvsa. AIanTUBHAS paanalysl.

JleMoHCcTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, @. Mromep, A. H. CeBepiios.

Tabmunps! u cxembl: «Pa3BuTue opraHnyecKoro Mupa Ha 3emiiey», «3apobIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukc», «Dopmbel  OopbOBI  3a
cymiecTBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue COpToB pacTEHHIN,
«MHorooOpa3ue  mopoa  KHMBOTHbIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHUYUBOCTB», «ApoMopdo3b», «Wamoamantaumumn», «OO0mas aereHepanus,
«/IBmKymme cunbl 3Bomouum», «Kapra-cxema wapumpyra myrtemectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0JIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE», « IKOJIOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsH, Koyekuus «l[Ipumepsl 3alUTHBIX IPUCIIOCOONECHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMM», 00bEMHAs MOJEINb
«CTpoeHre TOJI0BHOTO MO3Ta MO3BOHOYHBIX .

buoreorpapuueckass kapra mwupa, Koulekiusi «DoOpMbl COXpPaHHOCTU
MCKONMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammumkanus «llepexpécr
XpPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue Hacekomoroy, «PazBuTue asarymkKmn»,
MuKponpenapar «/Ipozoduna» (HopMa, MyTauuu GOpMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(}OJIOTHUECKOMY
KPUTEPHUIOY.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE KU3HU HA 3emure.

JloHay4Hble TpPEACTABICHHUS O 3apOKJICHMM >KHW3HU. HaydHble Trunoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uMOoreHe3 M naHcnepMmus. XUMHUYecKas
ABOMIOLMS. AOHMOT€HHBI CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTATBLHOE OATBEPKICHUE XUMUYECKON 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. [IepBble KIIETKM M KX SBOJIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuonaam. Karapxeil. Apxeickas u
npotepo3oiickas dpel. [laneo3olickas spa u €€ TNEpuoAbl: KEeMOPHUICKHIA,
OPAOBUKCKHH, CHITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30lickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIA, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U Te0JOTHMYeCcKuX IpoueccoB. OCHOBHBIE ITallbl
HBOJIIOIMM PACTUTENIIBHOIO M S>KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUl U
KUBOTHBIX. [l0osIBIEHNE, pacCUBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpaKkeHHE 3BoOUMHA. (OCHOBHBIE
CUCTEMATHYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YETIOBEKa. AHTPOIOJIOTUA KaK HayKa. Pa3Butre nmpeacTaBiIeHUil o
MPOUCXOKJIECHUHN 4YesoBeka. MeTtoabl u3ydyeHus aHTpororeHe3a. (CxojcTtBa u
pa3iuyurs YeI0BeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymme cuibl ((hakTophl) aHTporiorene3a. HacneacTBeHHass K3MEHYHUBOCTh
U €CTeCTBEHHBI 0TOOp. OOmiecTBeHHBIH 00pa3 KU3HU, M3TOTOBICHUE OpYAUN
TPyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
yMmenbid, YesnoBek npaMoxXonusmui, YenoBeKk HeaHAECPTAIbCKUN, YenoBek
pa3yMHblil. Haxoaku uCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIaCTh
pacrnpocTpaHeHusi, 00bEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BpPOMNEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaAIbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  YepTsl  NPUCIIOCOOJICHHOCTH  MpEJCTAaBUTEIEH
YEJIOBECUECKUX Pac K YCJIOBUSIM CYILIECTBOBAHUA. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Hoptpersr: ®@. Pemn, JI. Ilactep, A. 1. Omapun, C. Mumep, I'. FOpn, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PacturenpHas KieTtka», <OKuWBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUsSI YEJIOBEKAa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBeKay», «lpeBHenmmue oam», «pesHue momn», «llepBbie
COBPEMEHHBIE JIIOANY, «HeI0BEeUECKUE pach».

O6opynoBanue:  Mynsixu  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIEIKH WU
M300paXeHUsI KaMEHHBIX OpYyAUil TNEpPBOOBITHOTO YeJOBEKa (KaMHU-YOMIIEPHI,
pyomiia, ckpebia), TreoXpoHOJoruueckas TaOnua, KOUIeKIUus «DopMbI
COXPAaHHOCTU MCKOIMAEMBIX KUBOTHBIX M PACTEHUIN.

JlabopaTtopHble U mpakTudeckue padorbi:[IpakTuueckas pabora Ne 1.
«M3yueHune nCKOImaemMbIX OCTaTKOB PACTCHUMN U YKUBOTHBIX B KOJUICKIIUSAX.

DKckypcust «IBOJIIOIUS OpraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEAUECKUI My3€el).

Tema 3. Opranu3Mbl 4 OKpY:KaIas cpeaa.

DKoJIOTHUs KaK HayKa. 3aJjaud U pa3Aeibl SKOJIOTUUA. METObI 3KOJIOTHYECKUX
UCCIIEJOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEIIOBEKA.



Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢aktopel. Krnaccudukanuss 5KOIOTHYECKUX (PAKTOPOB:
abuoTtuyeckue, OMOTHMYECKHME U AaHTPOIOTreHHble. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEpUoOAN3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonorrnueckue puTMBI.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKNX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMOMO3 M ero (opmel. [lapazutusm, koonepauus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OHMOTHMYECKHUX B3aUMOJECUCTBUI IS CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTHKU nomyjsiuud. OCHOBHBIE IOKa3aTeNH
MONYJISIUUNA: YUCJIEHHOCTh, IUIOTHOCTh, POYKJA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [[mHaMuka 4uCcI€HHOCTH MOMYJISIUUH U €€ PEryJIsiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «IIpupogusie 30HB 3emany, «Cpeasl oOuTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH TOMyJsinu nHQy30puu-Tyhenbkny, «Ilumessie nenm.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOUTaHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T IIOTHOCTH MOMyYJSAIUNA Pa3HBIX BUIOB
pPaCTEHHUID.

Tema 4. Coo01ecTBa M DKOJOrHYECKHE CHCTEMBI.

CoobmiectBo opraHm3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHAOBas,
MPOCTpAaHCTBEHHAas, Tpoduueckas (mumeBas). Bunmbl-nomuaantel. CBsS3u B
OHOLIEHO3E.

Okosioruyeckre cuctembl (dkocucTembl). lloHsiTue 00 »dKocucTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: TPOJYIEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBOpOT BEIIECTB M MOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU 3KOcUcTeMbl. [TutieBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTejid 3KOCUCTEMBbL: OMOMacca, MPOAYKUHUSA. ODKOJIOTMYECKHUE MUPAMUJIBL:
NPOAYKLUHH, YHMCIEHHOCTH, Ouomacchl. CBOWCTBA SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazputue. CyKueccus.

[TpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buosnornyeckoe 1 X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpasue kak (akrop ycToiuumBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, cocraB u CTpyKTypa
ouochepnl. KuBoe BemecTBO u ero ¢ysknuu. OcobeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. J[MHaMHMueckoe paBHOBeCcME W oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTEOXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/ia,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoBeuecTBO B Omochepe 3emiin. AHTPONIOreHHBIC U3MEHEHUS B Onocdepe.
['moGanbHbBIE IKOJIOTHIECKUE TIPOOIEMBI.

CocyiecTBOBaHUE IPUPOJIBI U yenoBeyecTBa. CoxpaHeHne OuopazHooOpa3us
KaK OCHOBa ycToMuMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOIO YMPABICHUS
MPUPOJHBIMU PECYypCaMU U UX UCIOJIb30BaHUE. JJOCTHXKEHUST OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JleMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «[lumesbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coolmiecTBay, «llemu nuTanusy, «IKoJOTUYECKAS] TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buormeno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPONOTECHHbIC BO3/ICUCTBUS HAa IPUPOAY», « BakHelIne HICTOUHUKY 3arpsi3HEHUS
BO3/IyXa M TPYHTOBBIX BOJ», «[louBa — BaxHelIas cocrapisonias ouochepo»,
«®akTtopel  gerpamauumud  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
PaIMOaKTUBHOTO 3arps3HeHust Ouocdepnr», «OOmas cTpykTypa Ouocheps»,
«Pacmipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpuUpoIe».

O6opynoBaHue: Mojielb-ammuInKanus « TUTIHYHbIe OMOIICHO3bI», Tepbapuii
«PacturenbHbIe COOOIIECTBaY, KOJUICKINH «bHolieHo3», «BpeauTenn BaXHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJJIEKIIUUA PACTCHUI U dKUBOTHBIX,
MpUHAJJICKAIINE K Pa3HBIM YKOJOTMUYECKUM TpyIinaM oJJHOro Buaa, KpacHast kaura
Poccuiickoii @enepanuu, H300paXEHUSI OXpPaHAEMbIX BHUIOB pACTeHHA U
YKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
bMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysbTaTam
OCBOEHHUSl  OOydaloIMMHUCA IPOrpaMM  CpEeIHEro oomero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType JIMYHOCTHBIX pE3yJlbTaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHWE OOYYarOIIUMUCS POCCUNUCKON
IrpaXXJaHCKON HMICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
M CaMOONpPEACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHUI0 Ouojioruu,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTUS OHOJIOTMYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh IIEJIA U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUs mpeamera «buonorus» nocTuraroTcs B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT MpOIIECCaM CaMOMO3HAHMS, CaMOBOCIHMTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXECHUs K 3aKOHY W IPABOIOPSAKY, YETOBEKY TPyAa U CTAPIIEMY ITOKOJIEHHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOMIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaJULUsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoirt denepanuu, npupone u
OKpYXarouIen cpee.

JlnyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA U OIbITA JEITEIBHOCTH B MPOLECCE Peajv3allui OCHOBHBIX HAIIPaBJICHUU
BOCIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaOMIET0Cs] KaK aKTUBHOTO H
OTBETCTBEHHOTI'0O 4JIE€HA POCCUMCKOr0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBAXKEHUE 3aKOHA
Y IPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUM YYEeOHBIX U TO3HABATEJIBHBIX 3a/a4, BBITIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMH, KyJIbTYPHBIMH IIECHHOCTSMHU U
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B MPOLECCE COBMECTHOTO BBIIIOJHEHUSA
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TMpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW UJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJ1y, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOX PoOJIMHY, CBOM SI3bIK M KYJIBTYPY, IPOULIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIHUIO U MTAMATHUKAM MPUPOBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OUOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIIECTBA;

ujenHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMUE IyXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIICHHWBATh CHUTYAIlMI0 M INPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYHUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAHUE YMOLIMOHAIBHOT'O BO3JECUCTBUSA JKUBOU ITPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIJIEHUE
MPOSIBJISITh KAYECTBA TBOPUECKON JIMYHOCTH;

5) ¢pusuueckoro BocnuTaHusA, POpMHUPOBAHUS KYJILTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArOMOJIyYHs:



MOHMMAHUE U pealii3aius 3J0pOBOro U 6€301macHOro o0pasa Ku3HH (310pOBOE
NUTaHuE, COOJII0IEHNE TUTUEHNYECKHUX MPABUI U HOPM, cOaJTaHCUPOBAHHBIN PEXKUM
3aHSATHUM W OTHAbIXa, peryJjisipHas (Qu3nMyeckas akTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 3J0POBBIO;

IIOHMMAHWE L[EHHOCTH NPAaBWI HWHAWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIMX 3/JOPOBBIO U JKU3HHU JIOJICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHS]);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHHE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

TFOTOBHOCTh K AaKTHMBHOW JEATENBHOCTH TEXHOJIOIMYECKOM W COLHUAIBHOU
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATB TaKyI0 JEATEIbHOCTD;

MHTEPEC K Pa3inyHbIM cdepam npodhecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TUUTAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpPA30OBaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYECKOTr0 BOCIITUTAHUS:

IKOJIOTUYECKH 11eTIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK NCTOUYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOJKHBIX ITOCHEACTBUN IS
OKPYIKarOIIEH CPEBI;

OCO3HAaHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M IMyTed HuX
peleHus;

CHOCOOHOCTH UCTIOIB30BaTh IPUOOPETaEMble IPU U3yUEHUU OMOJIOTUH 3HAHUS
U yMEHUS TpU pEHIeHuH TpoOsieM, CBSA3aHHBIX C  PalMOHAIBHBIM
OPUPOJIOTIONB30BaHUEM  (COONIOJIECHUE  TpPaBUI  TOBEJIEHUS B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHs B DKOCHCTEMAxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoCchephI);

aKTUBHOE HENPUATHE ACHUCTBUM, IPUHOCAILNX BPE OKPYKAOIIEH IPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONPHUSATHBIE 3KOJOTHMYECKHE IMOCIEICTBHS
MPEANTPUHUMAEMBIX IEMCTBUN U NIPENOTBPALLATh UX;

HaJIMYue Pa3BUTOrO IKOJIOTMYECKOrO0 MBIIIIEHUS, IKOJIOTHUECKON KYJIbTYpHI,
OmnbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIESITEIBHOCTH dKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HmeHHOCTHM HAYYHOI0 NO3HAHUA:CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM



NPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYpP, CIHOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHPE;

COBEPILEHCTBOBAHNUE SI3bIKOBOW M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEX1Y JIIOAbMHU U TIO3HAHUSI MUPA;

NOHUMAaHUE ClIenuPUKU OHOJOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
(GOpMUPOBAHUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU ILIEIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPHUPOJIbI, YEJOBEKa U
o0miecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHHH Mpoliem
COXpPaHEHUsI MPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JAJISi COBPEMEHHOW IMBHIIN3ALINU:
o0ecrieyeHrsi HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOAA M3 IIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecriedeHusi  MepexoJa K  YCTOMYMBOMY  pasBUTHIO,  pAlMOHATHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
NOBBIIIEHUSI OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJIILHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyemMoit
IpU U3y4YeHUH OUOJIOTUH;

MOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHS I aHajiu3a u
OOBSICHEHHSI SIBICHUI OKPYXAIOIIETO MUPA M MPOUCXOIAIMINX B HEM HM3MEHEHUH,
yMEeHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYCHHsS HAa OCHOBE HAay4HbIX (AKTOB WU
UMEIOIINXCS JAHHBIX C HENBIO MOTYYCHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAaHUE IIEHHOCTH HAy4YHOM JAESITeIbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IPOEKTHYIO ¥ UCCIIEI0BATENbCKYIO IEATENbHOCTh HHINBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHUM 1o Ouonoruu B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIFOYAIOT: 3HAYMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS O0YUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa | CHCIU(PUKY METOIOB TO3HAHUSA,
WCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIH (akT, MPUHIIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHNE, HAOMIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), yHUBEpCaIbHbIC
ydeOHbIe JeHCTBUS (TMO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSATUBHEIC),
oOecrnieunBaromue GpopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH M COLIMATIbHOMN



KOMIIETEHLIIMM ~ OOyYaroUIuxcsi, CHOCOOHOCTh OOYyYarolUMXCsl — HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE
yueOHbIe IEUCTBUS B TO3HABATEILHON U COLIMAJIbHON MTPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMbl CPEIHET0 OOIIETro
o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMHU MO3HABATEJIbHBIMH
NeUCTBUSAMMU:

1) 6a3oBble JOrHYecKHe AeiCTBHSI:

CaMOCTOATENTLHO  (OPMYIHPOBATH W aKTyalW3upoBaTh  MpoOJieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilaccCupuKaluu, o000IIEHUs ), pAaCKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpENENITh UEIU JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl 00BsiICHEHUs (DAKTOB M SIBJICHUMN
YKUBOM ITPUPOIBI;

CTPOUTH JIOTUUECKHE PACCYXKICHUs (MHIYyKTUBHBIC, IEAYKTHUBHBIE, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JUISl TPEACTABICHHMS CYIIECTBEHHBIX
CBA3€l M OTHOLIEHMH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO PO, BBIABICHHBIX B PAa3IMYHBIX HWH()OPMAIMOHHBIX
HUCTOYHHKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCSA
MaTepHaIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB
1EJIsIM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITEIIBHOCTH;

KOOPJIMHUPOBATH ¥ BBITIOHITH pa0OTy B YCIOBUAX PeaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KH3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKUE NeiiCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEOBATEIBCKON U MPOECKTHOM JESITENIbHOCTH,
HaBBIKAMM  pa3penieHus npoOiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB pPELICHUs MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJO0B MO3HAHMS;

UCIIOJI30BaTh PA3IMYHbIE BUbI JESITEIBHOCTU IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3JIaHUU YYCOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;



CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs, HAXOAUTh apryMEHTHI JJIs I0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHANM3UPOBATh TIONYYCHHBIE B XOJE pEIICHUsS 3aJa4dl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1I€JICHANPABICHHBIN IMOUCK IMEPEHOCa CPEICTB U CHOCOOOB
JecTBUS B MPO(ECCUOHANBHYIO CPEY;

yMeTh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 00JIaCTH
KU3ZHECATEITLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIBHBIE MOJIXOJbI U pElICHUs,
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WH(MOpMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHONH JUTEpaType, OHOJOTMYECKUX CJIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBAThH
WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOJAbI MPU MOUCKE U
orbope Ouosorndeckor MHMOpMaIMKM, HEOOXOAUMOM JIJisi BBITIOJHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HMHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  MPEACTABICHHUS
ononornyecko nHpopManuu (CXembl, rpadyKu, TUArPAMMBbI, TAOIHUIIBI, PUCYHKH U
Jpyroe);

UCIIOJB30BaTh HAYUYHBIM SI3bIK B KAyecTBE CpEACTBAa Mmpu padbore cC
Oouosiornyeckod uH(oOpMalMen: TPUMEHSITh XUMHUYECKHE, (uznueckue u
MaTeMaTUYECKHe 3HAKW W CHUMBOJIBI, (HOpPMYIbl, abOpeBUATypy, HOMEHKIATYPY,
UCIIOJB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HarJIS,THOCTH;

BIAJCTh  HABBIKAMH  PAcO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
MH(}OPMAIMOHHONW 6€30MaCHOCTH JIMYHOCTH.

OBiaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSMM:

1) obmeHue:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHUS TMpeJiaraeMomn



3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMNA JPYTUX YUYACTHHKOB
JManora Wik JUCKYCCHH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHMs, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEeKTHOU opMme HhopMyITupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesITeJIbHOCTh:

MOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJIUBUIYATHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUU YUeOHOU 3a1a4H;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

NPUHUMATh I[E€JIHM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUS 110 €€ JIOCTUKEHHUIO: COCTABIATH IUIAH JICHUCTBHH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO yYaCTHUKA KOMAH/IBI B OOTIIHIA
pe3yIbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OILIEHUBATh UJEHU C TMO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJajieHne YHMBEPCATbHBIMH PEryJSATHUBHBIMU AeHCTBUSIMM:

1) camoopranu3anusi:

WCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [JIS BBISABICHUS TPOOIEM W HX
pEIICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BEIOWpAaTh HAa OCHOBE OHMOJOTWYECKWX 3HAHWUW IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JEHUCTBHSX M MOCTYMKAax MO OTHOILICHHUIO K >KUBOU MPUPOJE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TMO3HABATENIbHYIO JESITEIBbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OLICHKY HOBBIM CHUTYAaIIUSIM;

paciupsATh paMK{ y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO LIMPOKOW HJPYAUIMH B
pasHBIX O0JIACTAX 3HAHW, TOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYpHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJA/J€Th  HABbIKAMU  [IO3HABATEJIbHOM  pediieKcMM  Kak  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI PEIIEKCUH JJIsi OLUEHKU CUTYyalllH, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLIGHWBAaTh PHUCKM W CBOEBPEMEHHO MPHHUMATH PEIICHUSA IO UX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JPYTHMX TpU aHalu3e pe3yJIbTaToB
NeSITebHOCTH;

3) npuHsTHE CeOsT M IPYTrUX:

NpUHUMATH ceOs, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYrOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATDBI

[Ipeametnbie pe3ynbTaThl OcBoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT ceUpUUIECKUe sl yueOHOro npeamMera «bromorus
HAy4YHBIC 3HAHUA, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOCHHIO, HHTEPIPETAIIUH U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IUYHBIX yYYEOHBIX CUTYalHUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX C Ouonorueil. B mporpamme mpenMeTHbIe
pe3ybTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUS.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Ks1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTHU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE DPACKpbIBaTh COJAEp)KaHWE OWOJOTMYECKUX TEPMHHOB M TOHSTHMA:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OOMEH BEIIECTB U MPEBPALLEHUE SJHEPTHH ),
romMeoctad (CamMoOperyJisiius), YpOBHEBass OpraHu3alus >KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKSA), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHAas, XPOMOCOMHasil,
MyTaIlMOHHAs, IIEHTpaJibHAs JOrMa MOJEKYyJsipHON Ouoisorun), 3akoHbl (I



Mengens, T. Moprana, H. Y. BaBuiioBa) u yueHus (0 LEHTpax MHOTO0Opasus u
MPOUCXOXKICHUSI KyJIbTYpHBIX pactenuit H. Y. BaBuioBa), onpeaensiTh rpaHULibl KX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBJIICHHWM, OpPraHU3alus U NPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNUE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMUA BEIUYMHAMHU, OOBSCHEHHWE TMOJYYCHHBIX PE3yJIbTAaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAHHMH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOUYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEILECTB U NMPEBPALIEHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJJOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBUAYaJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsi OOBACHEHHS OMOJOTHUYECKHX
IPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PEIICHUNW B MOBCEIHEBHOU
KHU3HU C 1eJplo obecriedeHuss 0e30IMacHOCTH CBOETO 3J0pPOBbS U 3/I0pPOBbS
OKPY KaIOIIUX JIOJIEH, COOI0IEHNS HOPM TPaAaMOTHOTO TIOBEICHUS B OKPYKAIOIIEH
MPUPOIHON cpefie, MOHUMaHWe HEOOXOJAMMOCTH WCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM ounonoruu U OMOTEXHONOTHI IS palMOHAIEHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHble TE€HETUYECKHME 3aJadyld Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleIOBaHUE, COCTaBISATH CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUsS JUIsl MpeAcKa3aHusl HACJeIOBaHUS MPU3HAKOB Y
OpraHN3MOB;

YMEHHUE BBIMOJHATH J1IA0OpAaTOpHBIE M MpaKkTUYeCKHe paboThl, COOI0/IaTh
npaBuiia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYTHO-TIOMYJISIPHBIC
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeJIUIIHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OGMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIO0JIb30BaTh MOHSATUMHBIN anmapat OUOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIHHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PELLICHHS )KU3HEHHBIX 3a/a4;



yMEHHE PacKpbIBaTh COJEPKaHUE OMOIOTMYECKUX TEPMUHOB U IOHATHMN: BU],
MOMYJISIUsA, TEHO(OH, HSBOJIIONHUS, ABWXKYIIUE CHIBI ((PaKTOphI) IBOIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (AKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, pPEAYLEHTbl, LENu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

yMEHUE Wu3Iaratb OWOJOTHYECKHME Teopuu (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUW U
nyteit sBomoruu A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPEICISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3anusi U MNpOBEICHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BbIJIBU’KEHUE THUIIOTE3b, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHHUE MOJYYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JI€TaTh BHIBOJIbI
HA OCHOBAHHHM MOJYUYEHHBIX PE3yJIbTaTOB;

yMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALMUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIylEHTOB,
OMOTeoIeHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPTaHM3MOB, JIEHCTBUS SKOJIOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB W IIOTOKA SHEPIHMH B SKOCHUCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
LIMKJIOB B Ouocdepe;

yMEHHE TPUMEHATh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JUJISl MPUHSTHS MPAKTHUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C 1ENbl0 oOecrieyeHus 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JII0IeH, COOII0IEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKpY Karolei
OPUPOJIHOM cpene, MOHMMAaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOTIONIb30BAHMS,

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a]1aul, COCTAaBJIATh CXEMBbI
MepeHOCca BEIIECTB U IHEPTUM B IKOCUCTEMAaX (L€ MTUTAHUS ),

YMEHHUE BBINOJHATh JIA0OPAaTOpPHBIE M IMpaKTUYECKHe padoThl, COOJ0IaTh
npaBuia npu padbore ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OICHWBATh MW HMHTEPIPETHPOBATH HH(MOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
0000112 6MOJIOTHYECKYI0 UH(POPMAILIUIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN armapaT OHMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3/ie/ioB U TeM (uudposBbie)
NMPOrpamMMbl Bcero KO;Tpom’m’le HpﬁaKaneCKne o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
buonorus kax ayka 2 0.5 https://m.edso00.ru/7f41c292
JKuBble cucTeMbl U UX OpraHU3alus 1 bubmorexa TTOK
https://m.edso00.ru/7f41c292
XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 bubmrorexa ITOK
https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE M MHIUBUAYAIBHOE Pa3BUTHE 5 1 bu6muoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTH M N3MEHUYNBOCTH 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3smMoB. OCHOBBI 3 bu6nuoreka IIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PeszepBHOE Bpems 1 bubmorexa ITOK
https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4


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

11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne /i ——— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pa3oBATENbLHbIE
padoThbI padoThI pecypeI
bu6mmoreka [IOK
1 OBOMOLHOHHAs GHoNorHs 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHUME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emuiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3mbl ¥ OKpykKarolas cpeaa ) 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmoreka LIOK
https://m.edsoo.ru/7f41cc74
Bbu6mmorexa [JOK
5 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME


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

HNOYPOYHOE INTAHUPOBAHHUE

kinetku. Kinetounas teopust

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero KOﬁHTpOJ‘IbeIe HpﬁaKanecxne u3ydyeHusi oOpa3oBaTebHbIE
padoThI padoThI pecypesi
but6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Meto1bl TO3HAHUS KUBOM
T 0
2 ol ddcnomaonme prmeax 1 05 BuGiorera LIOK
> P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTYECKUX 00HEKTOBY
3 buonoruyeckue cuctemsl, 1 bubnuotexa [JOK
MPOIIECCHl U UX N3YUYCHUE https://m.eds00.ru/863e6564
4 XUMUYeCKui cocTaB KiIeTku. Boaa 1 bubmuoreka [JOK
1 MUHEPAJIBbHBIE COJIA https://m.eds00.ru/863e674e
bu6nunoreka [JOK
5 benxu. CoctaB u cTpoeHue 0eKoB 1 httos://m.eds00. ru/863e6b72
®depMeHThl — OMOJIOTHYECKHE
KatanuzaTtopsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnmnorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTamasbl)»
bubnuoreka [JOK
! YTAeBOEL. JIHITHAEL ! https://m.eds00.ru/8636870
but6mmoreka [JOK
8 Hykensosrie kucnotst. AT® 1 https://m.eds00.ru/863e6d5c
9 Hcropus 1 MeTObI U3y4EHUS 1 bubnuoreka IIOK

https://m.edso0.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Kierka kak 1ieyioctHas sKxuBas

10
cucremMa
CtpoeHune 3yKapuoTHIECKOU
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnmoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil ol MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIICAaHHUEY
but6mmoreka [JOK
12 Obmen BemiecTs i MeTaboH3M https://m.eds00.ru/863e766¢
bub6nunorexa LIOK
13 PorocunTes. XemocuHTes https://m.eds00.ru/863e7c98
. bu6nuoreka [JOK
14 OHepreTuiccKuii 0OMeH https://m.edso0o.ru/863e7aae
JKn3HeHHBIN UK KISTKH.
Jenenue knetku. MuTos.
15 JlabopaTtopHas pabota Ne 3 05 bubnmnorexa [JOK
«HaOmroienre MuTO3a B KIIETKAX ) https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIKa JTyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocuntes 6enka. Peakuus bubnmoreka [JOK
MAaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 Tpancnsaums — 6nocunTtes O6enka hits://m.eds0o.ru/863796e
18 Hexnerounsie ¢popMbl )KU3HU — Bbu6mmoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
but6mmoreka [{OK
19 @OpMBI pa3MHOXKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubnuoreka [JOK

https://m.edsoo.ru/863e7f4a



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pasoBaHue ¥ pa3BUTHE MOJOBBIX
kJeTok. OMI0A0TBOPEHHE.
JlabopartopHas pabora Ne 4

bubmmoreka [JOK

21 0.5
«/3ydeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTaxj»
29 NHnuBuayanpHOE pa3BUTHE bubmuoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacJe CTBeHHOCyTI/I " bubnmorexa LIOK
8 https://m.edso0.ru/863e86f2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCJIeI0BaHUS
24 T PISHaKOlI: Monoru6o I/II[ HOE Bubmiorexa LIOK
P ' P https://m.eds00.ru/863e8878
CKpEIIMBaHNE
WTUOPUIHOE CKPEIIUBAHNC.
25 élaKOH ie:l:aBncmforH; buGnnorexa LIOK
https://m.edso00.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CuensieHHOE HaceI0BaHUE
npu3HakoB. JlaboparopHas padoTa
Ne 5 «M3yuenue pe3ynbraToB bubmuoreka [{IOK
26 0.5 _
MOHOTHOPUAHOTO W TUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEeIIMBaHUs y Ip030(UIIbI HA
TOTOBBIX MUKpOIIpEIapaTax»
I'eneTuka nosna. Hacnenopanue but6mmoreka [IOK
27 _
MPU3HAKOB, CUEIIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYHBOCTH. JlabopaTopHas
pabota Ne 6. M3yuenue bu6mmoreka [IOK
28 - 0.5 _
MOAN(GUKAITMOHHONW U3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BApUALMOHHON KPUBON»
29 HacnencrBeHHast ©3BMEHUYMBOCTb. 05 but6mmoreka [{JOK

JlabopartopHas pabota Ne 7.

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

«AHanu3 MyTanuil y 1po30Quiisl
Ha FOTOBBIX MUKpPOIIpEnapaTax»

I'eneTnka yenoBeka

PesepBHeIil ypok. O600IICHHE 10
teme «HacnencTBeHHOCTD 1
HU3MCHYUBOCTb OPraHU3MOB»

Cenexnus Kak HayKa 1 IIponecc

MeTobl U JOCTUKEHHUS CENIEKIIMU
pacTeHUH U KUBOTHBIX
buotexHosiorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

but6mmoreka [JOK
https://m.edso0.ru/863e8d78

bubnuoreka [JOK
https://m.edso00.ru/863e9214

but6mmoreka [{TOK
https://m.edso0.ru/863e9214

bubmuoreka [JOK
https://m.edso00.ru/863e9336



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

11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero KOﬁHTpOJ‘IbeIe HpﬁaKanecxne u3yuyeHusi oOpa3oBarTesibHbIE
padoThI padoThI pecypesi
1 OBOJIIOIMS U METOJIBI €€ U3YUYECHHS 1 Bubmioreka IJOK
https://m.edso00.ru/863ea20e
2 Hcropust pa3BUTHS IPEACTABICHUI 1 bubnunoreka IIOK
00 3BOJTIOIMHU https://m.eds00.ru/863e9570
bubmmoreka [JOK
3 MuKposBoTIOLHA . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHasI
€IMHUIIA BUA U YBOJOLIHH.
bubmuoreka [JOK
4 Jlabopatopras pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB TIO
MOP(}OIOTHUECKOMY KPUTEPUIO)
5 JBmxy1iye cuiibl (3JIEMEHTapHBIE 1 bubnmnorexa [JOK
(haKTOPBI) IBOTIOLUN https://m.edsoo.ru/863e9da4
N but6mmoreka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edsoo. ru/863e9ed0
Pe3ynbTaThl 3BONTIOLNMN:
IpUCIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bu6muoreka [{IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIBHOTO XapaKTepa»
8 Hamnpasnenus u nytu 1 bubnmoreka [JOK
MAaKpO3BOJIOLIMHU https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocCTh 3BOTIOIIUN 1
10 HcTopus xu3HU Ha 3emiie U 1

METO/IbI €€ U3yUYEHUS



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

11 I'unoressl NIPOUCXOKACHUS KU3HU bubnuoreka IIOK
Ha 3emiie https://m.eds00.ru/863ea5a6
Pa3Butune xu3HM Ha 3emMie Mo 3pam bubmmoreka [JOK
12 :
U IIEpUOJIaM https://m.edso0.ru/863eatbe
OcCHOBHBIE ATaIIbI 3BOJIIOLUU
pPacTUTEIHHOTO U )KMBOTHOTO MHpA.
[Tpaktuueckas padora Ne 1 bu6nuoreka IIOK
13 0.5 _
«M3y4ueHne NCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHu! U )KUBOTHBIX B
KOJUTEKIIHUSX
CoBpeMeHHas cucrema bubnmnoreka [JOK
14 _
OPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIOLMS YETI0OBEKA bubmuoreka [{IOK
(a"TpOmOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuiue cuibl (pakTopsl) bubmuoreka [IOK
AHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU 3BOJIIOLNU
YyeJioBeKa
18 UenoBeuyeckue pacskl U IPUPOIHBIE bubnmnorexa [JOK
aJjanTaluyu 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O6001IeHHE 11O
19 TeMe «BO3HHUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
Cpenbl 00uTaHus U DKOJIOTHYECKHE but6mmoreka [JOK
21 _
(bakTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpaxkTopsl.
JlaGopaTopnast pa6ota Ne 3.
22 «Mopponornueckrne 0COOEHHOCTH 0.5 bubmmorexa [HOK

pacTeHH U3 pa3HbIX MECT
oOutanus». JlaboparopHas pabota

https://m.edso00.ru/863eb10e
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Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

but6mmoreka [JOK

23 buotuicckue daxropsi 1 https://m.edso0.ru/863eb348
DKOJOTUYECKHUE XapaKTePUCTUKU
nomyssitue. [TpakTudeckast padora

24 Ne 2 «IToacuért mIoTHOCTH 1 0.5
TIOMYJISILIAIA Pa3HbIX BUJIOB
pacTeHUI»

o5 Coo0riecTBa OpraHu3MOB — 1 bu6muoreka [IOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a

2% DKOJOTHYECKHE CHCTEMBI 1 bubmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeln

97 KOCHCTEMBI. DKOJIOTHICCKHUE 1 bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykreccust

28 [TpupoHbIE SKOCUCTEMBI 1

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanbHas 1 bubnuoreka IIOK
dKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1

33 Cocy1iecTBOBaHUE TPUPOJIBI U 1 bu6muoreka [{IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001eHIE

34 teMbl «CooOr1iecTBa u 1
HKOJIOTUYCCKUE CHCTEMBI

OBUIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME


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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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