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MNOACHUTEJIbHASA 3AIITMCKA

[Ipu pazpaboTke mnporpammbl MO OHMOJOTHH TEOPETUYECKYI0 OCHOBY JJIst
OTIpENICNICHUsT TOAX0J0B K (OPMHUPOBAHUIO COJAEPKAHUS Yy4eOHOro mpeaMera
«buosorus» cocTaBuiiM: KOHIeNTyajdbHble Tnosiokenuss DOI'OC COO o
B3aMMOOOYCJIOBJICHHOCTH II€Jiel, CoJAepKaHus, pe3yJbTaToB OOyYeHUS U
TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJOXKEHUS 00 OOIIUX HEIIX U
NPUHITUIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSSHHUE CHCTEMBI CpPEIHETO
obmiero oOpaszoBanusi B Poccuiickoin dDenepaniv, a TaKXKe IMOJOXKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAUEHUW B TIO3HAHUH KUBOU MPUPOABI U 00ecrey CHUH
CYILIIECTBOBaHUA 4YesoBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM,
onpeieNieHbl OCHOBHBIE () YHKIIMU MPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiornu Aa€T NpeAcCTaBICHHE O LEIsIX, 00 oOmen
CTpareruy OOY4YeHHs, BOCHHTAaHUS W Pa3BUTHIA OOYYAIOIIUXCA CpPEICTBAMH
yueOHOTO Tmpenmera «buonorus», omnpenenser 00sS3aTeNBHOE MPEAMETHOE
COJIep’)KaHHEe, €ro CTPYKTypy, paclpelesieHHe I0 pa3fenam U TeMaw,
PEKOMEHIYEMYIO TOCIIEA0BATEIBHOCTh U3YYeHHUsI YUeOHOTO Marepuasia ¢ y4€Tom
MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH OO0pa30BaTEIBLHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamMe mno OuWOJOTHMH TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeJIMETHBIM W TMPEAMETHBIM pe3yJibTaTaMm
oOyueHnss B (QOPMHUpPOBAHMM OCHOBHBIX BHJOB  Y4EOHO-IO3HABATEIBHO M
NEeSTeTbHOCTH/Y4eOHBIX JEUCTBUIM OOy4YalomMUXCs IO OCBOCHHUIO COJACPKAHUS
OMOJIOTHYECKOTO 00pa30BaHHUS.

B nporpamme no ouonoruu (10—11 kimaccel, 6a30BbIM ypOBEHb) peaTn30BaH
OPUHIUIT TPEEMCTBEHHOCTH B H3y4YeHHHU Owuojoruu, Ojarojgapss 4emy B Hew
NpOCMATPUBAETCS HAIPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopmMupoBaHEM €CTECTBCHHO-HAYYHOTO MHPOBO33pPCHUS, IIEHHOCTHBIX
OpHUEHTAIMH JIMYHOCTHU, SKOJOTUYECKOTO MBILIJICHUS, IPEACTABICHUNA O 3J0POBOM
oOpa3e XM3HU M OEpEeKHbIM OTHOIIEHHEM K OKpYXKalolled MNPHUPOJHON cpere.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIeONOIOTHIECKUX TEOPHi, a TaKKe 3HAHUU O
CTPOCHHUH HMBBIX CUCTEM PA3HOTO paHra M CYNIHOCTH OCHOBHBIX MPOTECKAIOIINX B
HUX TMPOIIECCOB B MporpaMMe Mo OHMOJOTHH YAEJIeHO BHUMAaHUE UCIOIb30BAHUIO
MOJTy4EHHBIX 3HAHUHN B MOBCEIHEBHOM XKU3HU ISl pEIICHUs MPUKJIIAIHBIX 3a/1a4, B
TOM 4YHCIE: MPO(WIAKTUKH HACIIEACTBEHHBIX 3a00JICBaHHMHA YEJIOBEKa, MEIUKO-
TeHETHY €CKOT0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECOO0Pa3HOTO TIOBEACHUS B OKPYXAWOIIeH MNPUPOJAHOM cpeje, aHanu3a
BIUSIHUS XO3SMCTBEHHOW IEATEIPHOCTH YEJOBEKAa HA COCTOSHHE TPHPOIHBIX U
HCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAJHON HAMPaBIEHHOCTU
ydeOHOTo TpeaMera «bHoIoTHsI» MPOJAUKTOBAHO HEOOXOJIMMOCTHIO O0O€CIeueHuUs



YCJIOBHM JIJIsl pEUICHUSI OJTHOM U3 aKTyaJIbHBIX 3aJ1a4 IMKOJHHOTO OMOJIOTUYECKOTO
oOpa3oBaHusi, KOTOpas TmpeAmnoyiaractT (GopMupoBaHue y  0O0y4YarONIUXCSI
CIIOCOOHOCTH aIanTHUPOBAThCAd K WM3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOmero ooOpa3oBaHMsI 3aHUMAEeT BaXXHOE
Mecto. OHa obOecneuuBaeT (QopmMuUpoBaHME Yy OOYYaIOIIMXCA MPEACTABICHUM O
HAYYHOW KapTHUHE MHpa, pacliupseT U 0000IIaeT 3HAHUA O KUBOW Mpupoje, eé
OTJIMYUTEIBHBIX TMPU3HAKaX — YPOBHEBOW OpraHM3allUd W SBOJIOIUH, CO3HaET
yCIOBHSI  JUIsl:  TO3HAHWS  3aKOHOB  KMBOW  TIpHUPOJbI,  (GOPMUPOBaAHUS
(GYHKIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOTO W Oe3omacHoro ooOpasza
KU3HU, HKOJIOTHYECKOTO MBIILICHUS, [IEHHOCTHOTO OTHOILIEHHS K KUBOW IPHUPO/JIE
U YEIIOBEKY.

bonpiioe 3HaueHre OMOJIOTHS UMEET TaKXKe JIJIS PEIICHUSI BOCITUTATEIbHBIX U
pa3BHUBAIOIIMX  3a7a4  CpeaHero  oOmero oOpa3oBaHWs, COIHAIM3AIUU
obOyuaromuxcsi. 3yduenue O6uonoruu obecreynBaeT ycioBus 1Jisi GOPMUPOBAHUS
UHTEVIEKTyaIbHbIX, KOMMYHHMKAallMOHHBIX ¥ HMH(OpPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYPhl, CIOCOOCTBYET MHTErpalud OUOJOTMYECKUX 3HAHUU C
NPEICTaBICHUSIMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTHU, (DU3UKHU, XUMUHU
u reorpaduu. Ha3BaHHBIC MOJOXEHUS O TPEIHA3HAUYCHHH Y4EOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY JJisi ONpeAesieHUs MOAXO0J0B K OTOOpy H
CTPYKTYPUPOBAaHHIO €ro COJEp>KaHUusl, TMPEJICTABICHHOTO B MpoTrpaMMe IO
OHMOJIOTHH.

Ot6op conepkanmst yaeOHOTO mpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TMO3UIUN KyJIbTYpOCOOOpPa3HOTo IMOAXO0/a, B COOTBETCTBUH C
KOTOPBIM OOy4Yaromniuecs: JAOJDKHBI OCBOWTH 3HAHUA M YMEHHS, 3HAUUMBIC JIJIs
dbopMupoBaHusl OOIIEH KYJIbTYpbl, ONPEACIAIOMINE aJEeKBAaTHOE MOBEACHUE
YyeJoBeKa B OKPYKAIOMIEW MPUPOIHOM cpejie, BOCTpEOOBAHHBIE B IMOBCEIHEBHOMU
XKU3HU U TMPAKTUYECKOU nesaTenbHOCTH. Oco00e MECTO B ITOW CHCTeME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPIKAHUsI, KOTOPBIC CIIy’)KaT OCHOBOU JJis (DOPMHUPOBAHHSI
IIPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAlMUAX  JIMYHOCTH,  CIOCOOCTBYIOUIMX  T'yMaHHM3allHU
OMOJIOTHYECKOTO 00pa30BaAHHS.

CTpyKTypHpOBaHHUE CcOJIepkKaHUs Yy4yeOHOrOo Marepuaja B IMporpamMme 1o
OMOJIOTUHM OCYIIECTBJICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBbHBIX 0COOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aluid U
HBOJIONUU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTO mpeamera «buonaorus»
BbIJICJICHBI CIIEAYIONINE CO/ieprKaTelibHble TUHUU: «buonorus kak Hayka. MeToabl
Hay4yHOro mo3HaHusi», «Knerka kak Ouosormueckas cuctema», «OpraHuzM Kak



ouonornyeckas cucrema», «CucreMa W MHOTOOOpasue OpPraHHuYeCKOTO MHUPay,
«OBOTIONHSI YKUBOUW TPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enr m3ydenus yueOHoro mpenmerta «buosorusi» Ha 06a30BOM ypOBHE —
OBJaJicHue  OOydyaroUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(DYHKIIMOHAJBHO U
OpraHu3allii JKMBBIX CHCTEM pa3HOrO0 paHra u nOpuoOpeTeHre YMEHUH
UCTIOJIK30BaTh JTH 3HAHUS [JIsI TPAMOTHBIX JCHCTBHI B OTHOIIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmwkenue menu uydeHus ydeOHoro npenmera «buonorus» Ha 6a3oBOM
ypOBHE 00€eCIeunBaeTCs PEIICHUEM CIIEAYIONIUX 3a/1ay:

OCBOEHUE OOYYaIOIIMMUCS CHCTEMbl 3HAHUUA O OHOJIOTMUECKHX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuilax, CIyKalluX OCHOBOM
st GOPMUPOBAHUS TPEIACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METOJ[aX HAYYHOTO MMO3HAHUSA, CTPOSHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allMU, BHIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICAOBAaHUAX B OMOJIOTHH;

dbopmupoBaHre y OOYYarONMIMXCsl TMO3HABATEIbHBIX, HMHTEJUIEKTYaTbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN B MpOLIECCE aHANIM3a JaHHBIX O NYTSIX pPa3BUTHUS B
OMOJIOTUHM HAYYHBIX B3TJS0B, UACH W TMOIXOJO0B K H3YYEHHUIO XKUBBIX CUCTEM
Pa3HOTO YPOBHS OpPTaHU3AINY;

CTaHOBJICHWE Yy oOydarmomuxcs oOmell KyJabTypbl, (QYHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHATH U OLICHUBATH SBJICHUS OKPY>KAIOUIETO
MUpa >KUBOW MPUPOJBl HAa OCHOBAaHWM 3HAHWA M OIBITA, TOJYYCHHBIX TNPHU
U3y4EeHUU OMOJIOTHH;

dbopMupoBaHue y oOOydarolmUXCs YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B NPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKIUX TEXHOJOTHIA U arpoOHOTEXHOJIOTHH;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEJIOBEKOM >KHBOU
IPUPO/IBI, HEOOXOIUMOCTHU OEPEKHOTO OTHOIICHUS K HEM, COOTIOIEHUS STUYECKUX
HOPM TIPH MPOBEICHUHN OMOJOTUUECKUX UCCIIEIOBAHUN;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHUM [Ji1 TOBBIILICHUS YpPOBHS
HKOJIOTUYECKOU KYJIbTYpPHI, 111 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS ;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCEIHEBHOM KU3HU JJIs
OLICHKH TOCIIEICTBUN CBOEU JEATEIILHOCTH M0 OTHOIIEHHUIO K OKPYKAKOUIEH Cpeae,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHME U COOJIOJEHHE Mep MNPOOUIAKTHKHU
3a00JIeBaHU .

B cucreme cpennero obmiero oOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OO0s3aTENIbHBIM Y4€OHBIM MPEIMETOM, BXOISIIKUM B
cocTaB npeaMeTHOM obnactu « EcrecTBEeHHO-HAayYHBIE TPEIMEThI.



Jlnst u3ydeHus OUoa0TUM Ha 6a30BOM YPOBHE CpeHero o0iiero oopa3oBaHus
otBojauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hexeno), B 11 kimacce — 34
yaca (1 gac B Hezneo).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorusa kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMUMH €CTECTBEHHBIMM HayKaMu, Quiiocoduei, STUKOU, ICTETUKON U MPaBOM.
Pone Owosiorum B (QopMUpOBaHMM COBPEMEHHOW HAY4YHOM KapTHUHBI MUpA.
Cucrema 6MOJIOTHYECKUX HaYK.

MeTo1bl O3HAHUS )KUBOM MPUPObI (HaOII0AeHUE, SKCIIEPUMEHT, ONKCAHUE,
u3MepeHue, Kiaccupukanus, MOJCIUPOBAHUE, CTATHUCTHYEecKas oOpadoTka
JIaHHBIX).

JdemoHncTpaumu:

[HopTtpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, J[x. Yorcon u ®@. Kpuk.

Tabmunpl U cxeMbl: «MeToabl MO3HAHUS KUBOUW MPUPOIBD).

JlaGopaTopHbie U NpaKkTHYeCKUe PadoThI:

[Ipaktuyeckass padotra Ne 1. «Vcmonp30BaHHE pa3IMYHBIX METOJIOB TIPHU
U3Y4EHUU OUOJIOTUIECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H X OPraHU3AI U,

’Kubie cucteMbl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus ouosoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBIL.

CpoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aiiu OMOCUCTEM
MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBbIM, OPTAHU3MEHHBIA, MOMYJISLMOHHO-
BHUJIOBOM, YKOCUCTEMHBIN (OMOTEOIICHOTHYECKU), OnOoChepHBIi.

JdemMoHcTpaumu:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3alNU
KUBOW MPUPOIBI».

O6opynosanue: Mojesb Mosekyiasl JJHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUNA COCTaB KJIETKA. XHUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTHL. Bo/1a 1 MUHEpaNIbHBIE BEIIECTBA.

OyHKIIMM BOJABl W MHUHEpPAJbHBIX BemecTB B kierke. [logaepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne O€JIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezamenuMbie 1 3aMEHUMbBIE aMUHOKHUCIIOTHL. AMUHOKHUCJIOTHBIN COCTaB. YPOBHHU
CTPYKTYphl O€JIKOBOW MOJEKydbl (TepBUYHAs, BTOpUYHAs, TpETUYHAA U
YeTBEPTUUHAs CTPYKTypa). XHUMHUYECKHe cBoilcTBa OenkoB. buonornyeckue
dbyHKIMM OEJKOB.



depmeHTl — Ouosormueckue KaranmzaTtopel. CrpoeHue (depMeHra:
aKTUBHBIA IEHTp, cyOcTpartHas crneuupuynocts. Kodepmentsl. BuramuHs.
Otnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTaJNu3aTOPOB.

VYrneBonabl: MoHOcaxapuibl  (IJIOKO3a, pubo3a U Je30Kkcupudo3a),
nucaxapunbl  (caxaposa, JIaKkTo3a) M MoJiMcaxapuabl (Kpaxmal, TJIMKOTEH,
nesToio3a). buonorndyeckue GyHKIIUU yriieBOd0B.

Jlunuael:  Tpurimnepuasl, ¢gochonunuasl, crepouasl. [uapoduasHO-
runpodoOHbie  cBoiicTBa. buonoruueckue ¢GyHkuuu aunugoB. CpaBHEHUE
YIJIEBOJ0B, OCIKOB U JUMUAOB KaK ICTOYHUKOB SHEPTHUH.

Hyxnennossle kucmotsl: JIHK wu PHK. Hykneotuasr — MoOHOMEpPHI
HykJenHOBbIX KUca0T. Ctpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u G yHKIuH.

[Mutosmorus — Hayka o kinerke. KinerouHnas teopust — npuMep B3aMOIEHUCTBUS
uaei u PakToB B HAYYHOM MO3HAHUKU. METO bl U3yUeHHUsI KIETKU.

Knerka xkak wmenocrHas xuBas cucrema. OOmMe TMNpHU3HAKU KIETOK:
3aMKHyTas HapyxHas MemOpana, moJiekyibl JIHK kak renetudeckuii ammapar,
cUCTeMa CHHTe3a OeJKa.

Tunbel KJIETOK: »yKapuoTH4YeckKas H TNpokapuoTudeckas. (OcoOeHHOCTH
CTpOCHUS TpOoKapuoTHUecKod KieTku. Kierounas creHka Oakrepuil. CtpoeHue
AYKApUOTUUECKON KJIETKH. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU U
IpUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOUHAS] CTEHKA, TJIMKOKAJIMKC, UX
dbynkuun. [Trazmarudeckas memOpaHa, e€ cBoiictBa u ¢pyHkiuu. [luromnasma u eé
opranouasl. OgnomeMOpannbie opranouabl kietku: OIIC, ammapar [onpmxu,
m30coMbl.  [loJ1yaBTOHOMHBIE OPraHOWIbl KIETKH: MHUTOXOHJPHUH, TJIACTH]IBI.
[Ipoucxoxaenne MUTOXOHApPUN u T1IactTud. Buasl tmactun. HememOpanHbIe
OpraHoOu/bl KJETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOIHU, PECHUYKH,
KryTUKU. OYHKIIMK OPraHOUJ0B KJIETKU. BritoueHus.

Snpo — perynstopHblii neHTp kjeTku. CTpoeHue siapa: sigepHas 000Ji04Ka,
KApHOILIa3Ma, XpOMAaTHH, SIPBIIKO. XPOMOCOMBI.

TpaHCTIOPT BELIECTB B KJIETKE.

JdemoHncTpaumu:

[Toptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilnelinen, P. Bupxos, Ix.
Yorcon, @®. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammer:  «PacnpeneneHne XHUMHYECKHX DJIEMEHTOB B HEXKHBOU
npupojie», «Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKUBOU PUPOJIE».

Tabnuusl u cxembl: «llepuoguyeckass Tabiauna XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYIbl BOJIbI», «brocunTes 0enkay, « CTpoeHrne MOJIEKYJIbl OeJIKay,
«Ctpoenue depmentay, «Hyknennoswie kucyiotel. JJHK», «CTpoeHne Monexybl



AT®», «CTtpoeHne >yKapHUOTHUECKON KIETKN», «CTpOEHUE KUBOTHOW KIETKW»,
«CTpoeHune pacTUTENbHON KIeTKn», «CTpoeHHe NpPOKAPHUOTHUYECKON KIETKW»,
«CTpoeHue sapa KIeTKU», « YTIeBOaAb», «JIunuabn.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyJdOBaHUE ISl MPOBEICHUS
HAOJIIOZICHUN, HW3MEPEHUM, HKCIEPUMEHTOB, MHUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTE€pHUAJIbHBIX KJIETOK.

JlaGopaTopHble U NpaKkTHYeCKUe padoThI:

JlaGoparopHass pabota Ne 1. «M3yueHue KaTaIUTUUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUJIa3bl UJIM KaTajasbl)».

Jlaboparopuass pabota No 2. «M3yueHue CTpOEHUS KJIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpUW MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapaTax U HUX
OTIMCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTH KICTKH.

OOMeH BelecTB, WM MeTaboM3M. AcCUMUIIIUS (TIAaCTUYECKUNA 0OMEH) U
JUCCUMMIISITIINSL  (SHEPreTUYECKU OOMEH) — JB€ CTOPOHBI €IWHOro TMpollecca
Merabonu3Ma. Posb 3aKOHOB COXpaHEHUS BELIECTB U SHEPrMUM B MOHUMAaHUU
MeTadou3Ma.

Tunbel oOMeHa BeriecTB: aBTOTPOodHBIN U reTepoTpodubiid. Ponb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUY YHEPTUH B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3bl  (orocunresa. Peakuuun
dortocunte3a. IPpdhexkTuBHOCTH GOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emie. BnusHue ycnoBuil cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0
IPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3UPYIOMKe OaKTepHuH. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KJjeTke. PaciiernieHue BemecTB, BBIACICHHE U
AKKyMYJIMDOBaHHE JHEPrUM B KIETKEe. OJTalbl HHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucCIOpogHOE OKHCIECHHWE, WM KJIETOYHOE
JbIXaHHE. OkucnuTesbHOe dbochopunupoBanue. O} hekTUBHOCTH
YHEPTETUIECKOTO OOMEHa.

Peaknimm matpuunoro cunHTe3a. ['eHermueckas wuHbopmarua u JIHK.
Peanuzamus reHermdeckoid wHGOpMaNMK B KiIETKe. [ €HETUYECKMH KOJ W €ro
cBorictBa. Tpanckpunmus — matpuunblii cuaTe3 PHK. Tpancnsmus — OnocunTtes
Oenka. Otanbel TpaHcianuu. KoaupoBaHue amMuUHOKHCIOT. Pons pubGocom B
OonocunTese Oenka.

Hexnerounsie popmbl )ku3Hu — BUPYyCHI. VMictopust oTkpwiTust Bupycos (/. U.
WBanoBckuif). OCOOEHHOCTHM CTPOEHUS U KU3HEHHOTO IMKIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHHil, >XHBOTHBIX M YEJOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenosexka (BUY) — BozOynurens CIIN/a.



OOpartHass ~ TpaHCKpumIusi, peBepraza U  uHTerpasa. lIpodwmiakruka
pacrpoCTpaHeHHUs: BUPYCHBIX 3a00JI€BaHU.

JdemoHncTpaumu:

[TopTtpets: H. K. Konbuos, JI. . UBanoBckuil, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tumbl mutanus», «Metabonuzm», «MHUTOXOHAPHIY,
«HepreTuueckuit ooOMen», «Xnopormiacty, «Dorocunres», «Crpoenue JJHK»,
«Ctpoenne u QpyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTuYecKui Koay,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CII/a,
oaktepuodaray, «Permmxkanus JIHK».

OOGopynoBanue: Monemu-amumkanun «Yasoenne JIHK u Tpanckpumimsy,
«buocunTtes 0enka», «CTpoeHue KIETKN», Moaenb cTpykTypbl JITHK.

Tema 5. PasMHOKeHHMe ¥ MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kneroynelii 1muKiI, WM KU3HEHHBIW IMKI KiIeTku. WHTepdaza u MuUTOS3.
[Iponeccrl, mpoTekaromue B uHTepdasze. Pennukanus — peakuus MaTpudHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBII Ha0Op — KapUOTHIL.
JurioniHpld M TAIUIOMAHBIM ~ XpOMOCOMHBIE  HAOOpPBL.  XPOMATH/IBI.
[{uTOIOTNUYECKUE OCHOBBI PA3MHOXKEHHS W  HWHAUBHIYAJIBHOTO  Pa3BUTHSA
OPTraHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, npoucxoasiiue Ha
pPa3HBIX CTAAUAX MUTO3a. BUOTOTUYECKHUIT CMBICIT MUTO3A.

[Iporpammupyemasi TuOENb KJIETKU — aromnTo3.

dopmMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U moJjioBoe. Buabl 6ecnosioro
Pa3MHOXKEHUSA: [I€JICHUE HAJIBOE, IIOYKOBAaHHWE OJHO- M MHOIOKJICTOYHBIX,
cropooOpa3zoBaHue, BereTaTuBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHHPOBaHHE
OPraHM3MOB, €r0 3HAYECHUE JJIS1 CEJICKIINU.

[losi0BO€ pa3MHOKEHUE, €r0 OTIIUYMS OT OECIOJIO0TO.

Meiio3. Craguun meio3a. [Ipomecchl, mpoucxoadnue Ha CTaausIx MeEHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunroep. buonormyecknii CMBICI H
3HAYECHUE MEHO03a.

['ametorenes — mpolecc 00pa3oBaHUSA TMOJOBBIX KIETOK Y XHBOTHBIX.
[lonoBbie xene3bl: CeMEHHUKU U SIMYHUKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CnepmaTo30ui, SMIEKJIeTKa) — CIHEepMaTOreHe3 M OBOIEHE3.
OCOOCHHOCTU CTPOCHUS SWIEKICTOK W crepmaTo3ouioB. OIUI0I0TBOPEHHUE.
[TapTeHorenes.

NunuBunyansHoe pasButrue (OHTOTEHE3). OMOpHOHAIbHOE pPa3BHUTHUE
(amOpuorene3). Dtanbl SMOPUOHATIBHOTO PA3BUTHUSL Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, ractpyisiius, opraHorene3. I[loctamOpuoHanbHOE pa3BuTHE. THUIIBI
NOCTAIMOPHOHAJILHOTO Ppa3BUTHA: MpAMOE, HempsiMoe (JIMYuHOYHOE). BrusiHue



cCpenbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BBI3BLIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasBurue pacreHuidl. OHTOreHe3 LBETKOBOTO pAaCTEHHUs: CTPOECHUE
CEMEHHU, CTaAUU PA3BUTHSL.

JdemoncTpaumu:

Tabnuupl u cxeMbl: «DPOpMBI Pa3MHOKEHHUS OPTaHU3MOBY», «J/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXKEHHUE
pacteHuit», «Jlenenne knerku Oakrtepuit»y, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenue xpoMocoMbl», «Kiertounsiit mukiny, «Penmukanus JIHK», «Mutosy,
«Meiios», «IIpsmoe u HenpsiMmoe pa3BUTHE», «'aMETOreHe3 y MIIEKONIUTAIOIIUX U
yesoBeKay, «OCHOBHBIE CTaUH OHTOT€HE3a.

OO0opynoBanue: MUKPOCKOTI, MHKPOTIPENapaThI «CniepMaro3ouibl
MJICKOTTUTAIOIIETO», «AWUEKIeTKa MJIEKONMUTAIETO», «KapuoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHUTHas MOJENb-alIUIMKaus «JleneHue KIETKW», MOJENb
JIHK, Mmonens meradazHOM XPOMOCOMBI.

JlaGopaTopHbie U NpaKkTHYeCKUe PadoThI:

Jlaboparopuass pabota Ne 3. «HabGmropmenue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHass pa6ota Ne 4. «M3ydeHue CTpOSHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax».

Tema 6. HacieicTBeHHOCTh M H3MEHYHMBOCTH OPraHHU3MOB.

[Ipenmer u 3anaun reHeTUKU. McTopus pa3BuTHs reHETUKU. PoJib nuToorun
U SMOPHUOJIOTUM B CTAHOBJIEHHMM TE€HETHKU. Bkiaa poccuilckux u 3apyOeXHBIX
yu4€HBIX B pPa3BUTUE TEHETUKU. MeToabl TeHEeTHKU (TUOPUI0IOTUYECKU,
HUTOTEHETUYECKUH, MOJIEKYJISIpPHO-TeHETUUeCKui). (OCHOBHBIE TI'€HETUYECKHUE
NOHATHS. [ eHeTHUecKass CMMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPELIVBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHaenem.
MonoruOpuaHoe CKpelmuBaHue. 3aKOH eIuHOOOpasusi THUOPHUIOB IEPBOTO
nokoJienusi. [IpaBuio JOMUHHUpOBaHUSI. 3aKOH PpAacCHICIUICHUSI NPU3HAKOB.
I'unotesa uncroTel ramer. 1loyiHOE ¥ HEMOTHOE JOMUHUPOBAHKE.

JurubpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAclelIOBaHUs
npu3HakoB.  lluToreHeTnyeckre  OCHOBBI ~ JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanmzupymoliee cKkpemuBanue. VMcnonap3oBaHrue aHaIU3UP YIOLIETO CKPEIIUBAHUS
JUTSL OTIpEJIETICHUS] TEHOTHUIa 0COOMU.

CuemieHHoe  HaclieoBaHue TmpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacJIeI0BaHUIO reHoB. HapymieHune clernieHns reHOB B pPe3yibTare
KPOCCHHTIOBEpA.

XpOMOCOMHasI TEOPHSI HACIEACTBEHHOCTH. [ eHEeTHUEeCKHE KapThl.



['enernka moja. XpoOMOCOMHOE ONpENEIECHHUE MOJa. AYTOCOMBI M IMOJIOBbIE
xpoMocoMbl. ['omorameTHble M TeTeporaMeTHbie opraHusMbl. HacnepoBanue
MPU3HAKOB, CUEMJICHHBIX C TIOJIOM.

N3meHunBOCTh. BUbl N3MEHUMBOCTH: HEHACJIEICTBEHHASI U HACIIE/ICTBEHHAS.
Pons  cpempl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOJIUPUKAITMOHHOW N3MEHYUBOCTU. BapuaimoHHBIN Pl M BapUallMOHHAS KPUBasl.
Hopma peakuun npusHaka. KonnuecTBEHHBIE M KAUECTBEHHBIE INPU3HAKH U HX
HOopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON H3MEHUUBOCTH.

HacnenctBenHnasi, uium TeHOTHUIUYECKAs, W3MEHYUBOCTh. KomOMHaTHBHas
U3MEHYUBOCTh. Meiio3 ¥ TOJOBOM MpoIecC — OCHOBa KOMOWHATHUBHOU
U3MEHYUBOCTU. MyTalmoHHas u3MeHYuBOCTh. Knaccudukanus MmyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUuYuHbI MyTaluil. MyTarenHbie (akTophI.
3aKOH TOMOJIOTUYECKHUX PSAIOB B HacleACTBeHHOM n3meHunsocty H. 1. BaBunosa.

BuesnepHas HaclienCTBEHHOCTh U U3MEHYUBOCTD.

['enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBbIE METOJbl T€HETUKHU
YyeJoBeKa: reHeaJorndecKnui, OJIM3HEOBBINA, IIMTOTCHESTHYECKHI, OMOXUMHYCSCKHUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemenHoe ONpEETICHUE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHpPOBAHUE, T€HOTUIHUPOBAHUE, B TOM YHCJE C MOMOUIbIO
[MIIP-ananu3a. HacnencTBeHHble 3a0o0JieBaHUS 4YeJNOBEKAa: TeHHbIE OO0JIe3HH,
0OJIEe3HN C HACJIEICTBEHHOM NpPenpaclosiodKeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HU.
Comatnueckue u reHepaTuBHble MyTanud. CTBOJIOBbIE KIETKHU. [IpuHIMIIBI
310pOBOTo 00pasa *KU3HU, TUATHOCTUKH, MPO(UIAKTUKN U JICUCHUS TeHETUIECKUX
OonesHel. MeauKo-TeHeTUYecKOe KOHCYJIbTHPOBaHWE. 3HAUYCHHWE MEIUIIMHCKOMN
TeHETUKU B MPEIOTBPALCHUH U JICUCHUU TeHETUUECKUX 3a001eBaHUM YelIoBeKa.

JdemMoHcTpaumu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuuet u  cxembl:  «MOHOTHOpHUIHOE  CKpEIIMBaHHUE UM €ro
IUTOTEHETUYECKAasi OCHOBa», «3aKOH pAacCLICIUICHUS] M €ro IMTOTeHETHUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpugHoe  CKpeUIMBaHUEY,
«llutonoruueckue  OCHOBbI ~ JUTHOPHUIIHOTO  CKpELIMBAHUS, «Menos»,
«B3anmopenicTBue  anjeNbHBIX TE€HOB», «l'€HETHYEeCKHE KapThl PACTEHHI,
XKUBOTHBIX U 4eJoBeka», «['eHeTwka moja», «3aKOHOMEPHOCTH HAacJEIO0BaHMUS,
CUEIUICHHOTO C TMoJioM», «KapuoTunbl 4YenoBeKa U KUBOTHBIX», «BHIbI
U3MEHUYUBOCTHY», «MonudukammonHas H3MEeHUYHMBOCThHY», «HacnemoBanue pesyc-
dakropay, «['eHeTrka rpynn KpoBu», « MyTalluOHHAs U3M €EHUUBOCThY.

OOGopynoBanue: Mojaenu-anminkanuu «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«Henonnoe pomunupoBanue», «JlurnOpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOIl M MuUKpompenapar «Jlpozoduna» (HOpMa, MyTanuu
(bOopMBI KPBIIEEB U OKPACKH Teja), Tepoapuii «['opox moceBHOM».

JlaGopaTopHble U NpaKkTHYeCcKUe padoThbI:

JlabGoparopHasi pabota Ne 5. «UM3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTUOPUAHOTO CKpEIIUBaHUs Y Ap030(UIbI Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaboparopHas pabota Ne 6. «M3yueHne MoauPpUKAIIMOHHON U3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO Psi/Ia U BAPUALIMOHHOW KPHUBO .

JlaGoparopHast pabota Ne 7. «AHanu3 myranuid y Apo30¢duiabl Ha TOTOBBIX
MHKpOTIpenapaTax».

[lpakTtuueckass pabora Ne 2. «CocTaBlieHME M aHAJIU3 POJOCIOBHBIX
YEeJIOBEKay.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuug Kak HayKa W Mpolecc. 3apOxkKJACHUE CEJICKIIMU U JOMECTUKAIUS.
VYuenne H. . BaBuioBa o 1eHTpax TMPOUCXOXKIASCHHS ¢ MHOTOOOpa3us
KYyJbTYpPHBIX pacTeHuid. LIeHTphl MPOUCXOXKAEHUA TOMAIIHUX XKHUBOTHBIX. CoOpT,
opoja, LITaMM.

CoBpeMEeHHBIC METO/IbI CENICKIIMH. MacCOBBIM M MHIMBUIYAJIbHBIN OTOOPHI B
CENEKIMU pacTeHH W KHUBOTHbIX. OIlleHKAa 3KcTephepa. BIU3KOpOICTBEHHOE
ckperuBanne — wWHOpuaWHr. Ywucras nuHusg. CKpeUMBaHWE YHUCTHIX JIMHUM.
['erepo3uc, unu rudbpunHas cuia. HepojacTBeHHOE CKpeliMBaHUE — ayTOpPUIUHT.
Otnanénnas rtubpugusanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4CHHE TOJMIUIOU0B. J[OCTIKEHUS CeJIeKIMM PAaCTeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus kak oTpaciab MPOU3BOACTBA. ['€HHAs WHKEHEPUs. OTaIlbl
co3nanusi pexkomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
nxeHepus. Kiietounble KyabTypbl. MUKPOKIOHATBHOE Pa3MHOXXEHUE PACTCHUM.
KioHnpoBaHue BBICOKONPOJYKTUBHBIX CEINBCKOXO3SUCTBEHHBIX OPTaHU3MOB.
Dkoyiorudeckue U dTUdeckue  npoonembl. ['MO -  reHeTmuecku
MOIU(MUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptperer: H. W. Basunos, M. B. Muuypun, I'. J[. Kapneuenko, M. O.
HBaHOB.

Tabnuuer u cxembl: kKapTa «lleHTpBl TpoOMCXOXIEHHS W MHOT0O0Opasus
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaIHUX KUBOTHBIX», «COpTa KYIbTYPHBIX
pactenuity, «Otnanéanas rudpuanzanus», «PaboTsl akanemuka M. @. BanoBay,
«lMomumnounausi», «OO0BEeKTbl OuoTexHosorum», «Knerounsle KydabTypsl U
KIIOHUpOBaHue», «KKOHCTpyupOBaHHUE U IEPEHOC TEHOB, XPOMOCOMY.

OOGopynoBaHue: MYJISIKH IJIOJ0B U KOPHEIJIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpTOB pacteHuil, repdbapuiit « CenbCKOX03SUCTBECHHBIC PACTCHHUS».



JlabopaTopHble M npakTHYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOJIBI U JOCTHKEHHSI CEIEKIMU pPACTEeHUU H
AKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM  Yy4acTOK, B TEIUIMYHOE XO3AWCTBO, J1abOpaToOpuIo
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. DBoJIOIIMOHHAA 0HOJIOT HSI.

[Ipennochliku BO3HUKHOBEHHSI SBOJIIOLUMOHHON TEOpUHU. OBOIIOLMOHHAS
Teopusi U €€ MecTo B OHoJorvu. BiusiHMe 3BOJIIOUOHHON TEOPUM HA Pa3BUTHE
OWOJIOTUH U IPYTUX HAYK.

CBugnerenbcTBa 9BOJMIONMH. [laeoHTONOTHUECKHE: TOCIEeI0BATENBHOCTD
NOSIBJICHUST BUJOB B MAaJCOHTOJIOTUYECKON JIETOMHUCH, TEepeXOoHble (HOpPMBL
buoreorpaduueckue: cxoncTBo u paznmmuue GayH u Giop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA M pa3iMuug 3MOpPHOHOB pa3HbIX BUAOB
N03BOHOYHBIX. (CpaBHUTEIbHO-AaHATOMHYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE,
pyAMMEHTapHbIE OpPTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METabOJNMYECKUX MyTel y Bcex
OpTaHU3MOB.

OpomonmonHass Teopuss Y. JlapBuna. I[IpeanocbUiku BO3HUKHOBEHUS
JnapBUHU3MA. [IBIKyIMe CHJIbl 3BOJIIOIMHU BUAOB 1o JlapBuHy (u30bITOUHOE
Pa3MHOXKEHHUE IMPU OIPAHUYEHHOCTU PECYPCOB, HEOMpeAenEHHas U3MEHYHMBOCTD,
6opbp0a 3a CcyliecTBOBaHNE, ECTECTBEHHBINM OTOOD).

Cunrernueckas Teopust 3BoJiroru (CTD) u e€ 0CHOBHBIE MOJOKEHUS.

MukposBomonus. [lonmynsius kak equHAIA BUAA U YBOTIOLUM.

JBmwxymiue cuibl ((pakTOphl) SBOIIOIMK BUJIOB B MpUpoje. MyTalluOHHBII
npoiiecc U KOMOMHAaTHBHasg W3MEHYUBOCTH. [lomyssiqMOHHBIE BOJIHBI U Jpeid
reHoB. M3omsiuust u Mmurpanus.

EcrectBennslii otO0op — HampaBisomuii ¢aktop 3Boaronuu. DopMbl
€CTeCTBEHHOT0 0TOOpa.

[IpucnocoONEeHHOCTh OPraHU3MOB Kak pe3yiabTaT »HBoJONUU. [Ipumepsl
MPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMOpP(h 036l U UAMOATANTAIIH.

Bun wu BupooOpazomanme. Kpurepum Bumga. OcHOBHBIE  (POPMBI
BU000pa30BaHus: reorpaduueckoe, IKOJIOTUIECKOE.

MaxkposBomonus. Dopmbl  dBOJIONMU:  (DUWIETHYECKAsi, JUBEPreHTHAs,
KOHBEpIreHTHas, napajvienbHas. HeoOparuMocTs 3BOJIOIUY.

[IpoucxoxaeHrue OT HecleUMaTU3UpPOBaHHBIX MpenkoB. [Iporpeccupytromias
cneuuanuzanus. AgantuBHas pagudanus.

JdemoHncTpaumu:



[Toptpetw: K. JIunnen, XK. b. Jlamapxk, Y. apsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mroanep, A. H. CeBep1ios.

TabGnuuel u cxembl: «Pa3BuUTHE OPraHMUECKOro MUpa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  KHUBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  O60prOBI 32
cymectBoBanue», «EcrectBeHHbii 0T00p», «MHOroo0pasue COpToB pacTeHUN,
«MHorooOpasue  mopojJ  >KUBOTHBIX, «llomyssanun, «MyTanoHHas
U3MEHYUBOCTHY», «ApoMopdo3b», «amoaganrammu», «OOIas aereHepamus»,
«Bmxymue cunsl 3Bomonum», «Kapra-cxema wmapuipyra mnyremectsus Y.
HNapBuna», «bopbba 3a cymecrBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«'eorpaduueckoe BUI000pazoBaHuey, « IKOJIOTUIECKOE BUI000pa30BAHUEY.

OOGopynoBaHue: KOJUIEKIMS HACEKOMBIX C pPa3JUYHBIMU THUIIAMU OKPACKH,
Ha0Op IJIOJOB U CeMsiH, KoJuleKuusa «lIpumepbl 3alUTHBIX MPUCTIOCOONICHUN Yy
KUBOTHBIX», MOJiellb «OCHOBHBIE HAMNpPAaBJICHUS] HBOJIOLUUW», 00BEMHAST MOJIENb
«CTpOo€eHHE TOJOBHOTO MO3ra NO3BOHOUYHBIX).

buoreorpaduueckass kapra wmupa, KoJuiekius «DoOpMbI COXPaHHOCTH
WUCKOMAEMBIX JKMBOTHBIX M pacTeHui», moxaenb ammumkamus «llepekpéct
XpOMOCOM», BIIaxHble Tmpenaparbl «Pa3Butme Hacekomoro», «PasBurue
JSTYIIKWY, MUKponpenapar «J[po3zoduna» (HopMa, MyTanuu (QOpMbI KPBUIBEB U
OKpAacKH TeJa).

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

JlaboparopHass pabota Ne 1. «CpaBHeHME BHAOB IO MOPQOJOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OPTaHM3Ma H
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHble NOpencTaBICHUA O 3apOXIACHUM >KU3HW. HaydHple rumnoress
BO3HMKHOBEHUSl KU3HM Ha 3emJje: aOuoreHe3 W MaHcrepMusa. XHUMHYECKast
aBOJIONMS. AOHMOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHHYECKUX.
DKCMEPUMEHTAIBHOE MOJITBEPKACHUE XUMHUUECKOU ABOJIIOLIMH. HadanbHble aTanbl
ouonornyeckoit »Bomonun. I'unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHME MPOTOKICTKU. [lepBble KIETKM M HUX 3BOJIIOLHUS.
®opmMHpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas dpwl. [laneo3olickas 3pa u €€ Tepuoabl: KEMOPHUHCKUH,
OPIOBUKCKHW, CUITYPUUCKUH, I€BOHCKUI, KAM EHHOYTOJIbHBIM, IEPMCKHUM.

Me3zo3oiickast 3pa u €€ NepHOIbl: TPUACOBBINA, FOPCKHI, MEJIOBOM.

KaitHo30Mickass 3pa ® €€ TNepuolbl: NaJCOreHOBBIM, HEOTCHOBBIM,
AHTPONOTEHOBBIM.



XapakTepucTUKa KJIMMara U TeoJIOTHYECKUX MpoueccoB. OCHOBHBIE ITAIlb
ABOJIIOIMHA PACTUTEIBLHOTO M KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUd u
*KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cuctema OpPraHMYECKOr0 MHpa Kak OTpaxeHue -HBOOUMH. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

DBOJIONMA YeJIOBEKA. AHTPONOJIOTHA Kak Hayka. Pa3BuThe mpeacraBieHnil o
NPOUCXOXKIEHUU uenoBeka. Meroasl u3ydeHHsl aHTpornorenesa. (CxojncrBa u
pa3nUyusl YeIOBEKa U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cunabl  (dakTopel)  aHTPOIOTEHE3a. HacnencrBenHnas
U3MEHUYUBOCTh U €CTECTBEHHBI 0TOOp. OOmecTBeHHbI 00pa3 KU3HH,
W3TOTOBIICHUE OPYIHUI TPY/a, MBILJICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU ABOJIIOLIUM YEJIOBEKA: aBCTPAJONUTEKH, YeToBeK
ymenbiid, Yenosek mnpsamoxomsaumud, YenoBek HeaHuepranbCkui, Yemoek
pasymubii. Haxoaku wHCKOmaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHHUsS, 001acThb
pacnpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pas3 KU3HH, OPYIUsL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJiOWHas  (PKBaTopuajbHas),  MOHIOJIOHUTHAS
(a3uaTcko-amepuKkaHckasi).  UepThl  MPUCIOCOOJIEHHOCTH  TpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMs. EAWHCTBO 4YeNOBEYECKHUX pac.
Kpurnka pacusma.

JdemMoHcTpaumu:

[Toptpersr: @. Pennu, JI. Ilactep, A. . Onapun, C. Muiep, I'. FOpu, Y.
JlapBuH.

Tabmuibel U cxembl: «Bo3uukHoBeHue CoJHEUHOM CHCTEMEBD», «Pa3BuTHE
opraHmueckoro mmupa», «PacrturenbHas kieTka», <«KUBOTHas  KJIETKay,
«IIpokapuotnueckas kijetka», «CoBpeMeHHas CHUCTEMa OpPraHHUYECKOTO MUPay,
«CpaBHEHHE aHATOMHMYECKHUX YEpPT CTPOCHHUS 4YeJOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTHMUECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4eloBeKay, «/lpeBHenmue monu», «/peBHue moan», «llepsbie
COBpPEMEHHBIE IIOIN», «HUemoBeuecKne paco».

OOGopynoBanue: MYJISIKA «Ilpoucxoxaenne  dejgoBeka»  (OIOCTHI
aBCTpaJIONNUTEKA, NMUTEKAHTPOIa, HEAHAEPTAJbld, KPOMaHbOHIA), CJEHKH WIIH
M300paKEeHNsT KaMEHHBIX OpYIUM TEePBOOBITHOTO YeloBeKa (KaMHHU-UYOIIIEPHI,
pyOuna, ckpebia), TreoxXpoHoJioTUYecKas Tabnuua, Kosuekuus «DPopmbl
COXPAHHOCTHU MCKOTIAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHbie U NpaKTHYeCKUe PadoThI:

[IpakTuueckas padora Ne 1. «/3ydeHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUIEKIIUSAX).



DKcKkypeus «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIW WM KpaeBEAUYECKUI My3ell).

Tema 3. Opranusmsl U OKpy:KaOLas cpeaa.

DKOJIOTUS KaK HayKa. 3aJlauyd U pa3/iesibl SKOJIOTUU. MeTO bl HKOJIOTHYECKUX
UCCJIE0OBAHU . DKOJOTHYECKOE MUPOBO33PEHIE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHus OPraHMW3MOB: BOJHAs, Ha3€MHO-BO3JAYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAs.

Okonorudyeckue Qakropel. Kiaccupukamms 53KOJOTHUECKUX (HAKTOPOB:
abnoTuueckue, OMOTHMYECKHE U AaHTPONOreHHble. JIelicTBHE HKOJOTHUECKUX
(bakTOpOB Ha OPraHU3MBI.

AbGuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[lpucnocobnenuss  OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.
buomornueckue puTMBlL.

buornueckue b axkTopshl. Bunsl OHUOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIIHSI, XUIIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIM3M,
HEeUTpanmu3M. 3HaYeHHEe OMOTUYECKHX B3aUMOJICUCTBUM JJIs1 CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU momysiuuu. OCHOBHBIE IMOKa3aTesH
NOMYJISILIUKM: YUCIEHHOCTb, MJOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTh, HPHUPOCT,
murpanus. JluHaMmuka 4rCIeHHOCTH MOMYJISIIUKN U €€ PeTyJIsIUs.

JdemoHncTpaumu:

[TopTpetsl: A. I'ym60mbaT, K. ®@. Pynse, O. I'ekkens.

Tabnuuel u cxembl: kapta «lIpupoansie 30Hb 3eMian», «Cpenbl oOUTaHUs
opranusmoBy, «®Dotonepuoamsmy», «llonynsiuuy, «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MOMYJIiUN HHY30pun-Ty(henbkn», «lluniessie nemnm.

JlaGopaTopHbie U NpaKkTHYeCKUe PadoThI:

JlaGoparopHas pa6ota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJeycay.

[Ipaktuyeckas padota Ne 2. «IToACYET MIOTHOCTH MOMYJSAIMNA Pa3HBIX BUIOB
paCTEHHUIN».

Tema 4. Coo01iecTBa M K0JIOTrHYeCKHe CHCTEMBI.

CooOmecTBo opraHuzMoB — OuorneHo3. CTpykTypbl OUOIIEHO3a: BHIIOBasi,
NpOCTpAaHCTBEHHas, Tpoduueckas (numenBas). Bunbl-nomuHanTsl. CBsi3M B
OHOLIEHO3E.

Okonoruueckue cucrembl (3kocucreMbl). I[lonatue 00 »skocucreMe u
ouoreorieHo3e. DYHKIMOHAJBHBIE KOMIIOHEHTHI HKOCHUCTEMBI: MPOIYICHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIeCTB U MOTOK YHEPTUU B DKOCHUCTEME.
Tpoduueckue (muieBbie) YPOBHH DJKOCUCTEMBI. [IuieBbie Ienu © CETH.
OCHOBHBIE TOKa3aTell JIKOCHUCTEMBL: OWoMacca, MPOAYKIUA. IKOJIOTHUYECKUE
OUpaMUAbl: TPOAYKIMH, YHCJICHHOCTH, Ouomacchl. (CBONCTBA HSKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETyJIsiius, pa3Butue. CyKieccus.

[IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOTO
WIH IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruueckoe u X035 WCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPO OIKOCHUCTEM.

buopaznoo6pasue kak (akTop ycToWyumBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIle.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiisl, coctaB u CTpykTypa
ouochepsl. XKupoe BemectBo u ero ¢yHkimu. OcobeHHOCTH OHOChEphl Kak
robaabHOM »KOoCUCTEeMBL JlMHamMu4eckoe paBHOBecMe M oOOparHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeniecTB U OMOre0XMMHUYECKUE LUKIIbI 3JIEMEHTOB (yrjepo/a,
a30oTa). 30HaNbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B 6mocdepe 3emiau. AHTpONOTeHHbIE U3MEHEeHHs B Onocdepe.
I'mo6anpHBIE 3KOTOTHYECKHE TTPOOIIEMBI.

CocyiecTBoBaHME MIPUPOJIbI u YeJI0BEUECTBA. Coxpanenue
Ooropa3HooOpa3usi Kak OCHOBa ycToM4uuBOCTU Ouocdepbl. OCHOBA pallMOHAIBHOTO
yIpaBJeHUS MPUPOAHBIMH pecypcaMH ¥ UX HCTOJIb30BaHue. JlocTrkeHwus
OHMOJIOTHH 1 OXpaHa MPUPOIBL.

JdemoncTpaumu:

[TopTpetsl: A. Ix. Tenciu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuupl u cxembl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie cooOmectBay, «llenu nuTanusy, «Ikojgoruyeckas MNHPaMUIay,
«buocdepa u dyenoBex», «IKOCUCTEMA MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buomeHo3 Bogoémayn, «ArporeHos», «lIpumepHbie
AQHTPOINIOTEHHBIC  BO3JACUCTBUA HA IMpUpPOAY», «BaxHeWmne HUCTOYHUKHU
3arpsi3HEHUs BO3/AyXa U TPYHTOBBIX BOJ», «IlouBa — BaxxHeWIIasi COCTaBJIAIONIAs
ouochepsr», «DakTopbl nerpaganuu nousy, «llapaukoBeii 3G dexT», «DaKTOPHI
paaMoaKTUBHOTO 3arpsisHEHUs Ouocdepb», «OO0mas crpykrypa Ounochepnn»,
«Pacnpoctpanenue xu3HU B Ouochepe», «O30HOBBIM dkpaH Ouochepsb»,
«KpyrosopoTt yriepoaa B 6uocheper», «KpyroBopoT azora B pupoae».

OOGopynoBanue: Mojenb-aniuMkKanusa «TunuyHele OUOLIEHO3bI», repOapuii
«PacturenpHble cCOOOIIECTBAY, KOJIEKIUU «buorieHo3», «Bpenurenn BaxxHeHmunx
CEJILCKOXO3MCTBEHHBIX  KYJIBTYp», TrepOapuu U KOJUIEKIMKM pPacTeHUil u
KUBOTHBIX, MPUHAIJICKANIUE K Pa3HBIM DKOJOTUYECKUM TpyIIaM OJHOTO BHIA,



Kpacnas xnura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSIEMBbIX BHJIIOB
PACTEHHI U )KUBOTHBIX.



IUDIAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI 110
BUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacho @I'OC COQO, ycranaBnmuBalOTCS TpeOOBaHUS K pe3ylbTaTam
OCBOEHMsI  OOy4aloUIMMMCS MporpaMM  cpegHero oOmero  oOpa3oBaHUSL:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIbTATDBI

B cTpykType IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS NpeaMeTa «buoJorus»
BBIZICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHHE OOYJaIOIIMMUCST POCCHICKOM
rPaXk1aHCKOW UIEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTHU
U CaMOOTpEICNICHHI0, HaJludyhe MOTHBallMM K OOy4YeHHI0O  OWOJIOTHH,
LEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JUYHOCTU HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA pa3BUTHA OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYaronuxcs PYKOBOJCTBOBAThCS B CBOCH
JESATEIbHOCTA LIEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMH, IIPUCYIIMMH CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHWsA, HaJW4YHWE OKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IpeameTa «bruonorus» HOCTUrarTCs B
€IMHCTBE Y4yeOHOW MW BOCHUTATEIbHON JAESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIIMOHHBIMU POCCUHUCKUMH COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JTYXOBHO -
HPaBCTBEHHBIMHU IICHHOCTSIMHU, NPUHATHIMH B OOIIECTBE MpaBUJIaMH W HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHWS, CAMOBOCIIHUTAHUS W
CaMOpPa3BUTHS, PAa3BUTUS BHYTPEHHEW TO3UIUM JIMYHOCTH, NATPUOTU3MA,
YBAKECHHUS K 3aKOHY M NPABOIOPSJKY, YEJIOBEKY TPyAa U CTapUIeMy MOKOJIEHHIO,
B3aMMHOTO YBaXX€HHUs, OEPEKHOTO OTHOLICHHS K KyJbTypHOMY HACIEAUI0 U
TpaAuIUMAM MHOTOHAIMOHAIBHOTO Hapona Poccuiickon denepanuu, nNpupoje u
OKPYKarUIen Cpese.

JIndHOCTHBIE pe3yJibTaThl OCBOEHUS y4eOHOTO mpenMera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YJarONUXCs PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAINK, TIO3UTUBHBIX BHYTPEHHHX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSAM POCCHMCKOrOo OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OIbITA W OIBITA JESITEIILHOCTH B MPOLIECCE pEATU3alMi OCHOBHBIX HAIPABICHUM
BOCIIUTATEJILHOM JIESITEJIBHOCTH, B TOM YHCJIE B YaCTH

1) rpakaaHCKOT0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOM MO3UIIUM 00YUYAIONIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIeHa POCCUMCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA W NPaBOTOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM JAEATEIbHOCTH NPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M TMO3HABATEJIbHBIX 3a/a4, BBHIMOJHEHHUU
OMOJIOrMYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEAENSITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM XK U3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMUX JACUCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEKIECHUSAMHU, KyJIbTYPHBIMHU IIEHHOCTAMH U
COLMAJIBHBIM ITOJIOKEHUEM

TOTOBHOCTh K COTPYIHMYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUSA
y4eOHBIX, [I03HABATENbHBIX W HCCIENOBATEIbCKUX 3a7ad, YBaXXUTEJIBHOTO
OTHOUIEHHS K MHEHHUIO OINIOHEHTOB NpH OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKaHUS;

TOTOBHOCTh K TYMaHUTapHOM M BOJIOHTEPCKOU IEATENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH pOCCUICKOM rpaxJIaHCKOU WJEHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHHS K CBOEMY HapOJdy, YYBCTBA OTBETCTBEHHOCTU NEPEN
Ponunoil, ropmoctu 3a cBOM Kpai, CBOXO PoauHy, CBOW S3BIK U KYJBTYDY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILLIEHUE K NPUPOJHOMY HACJIEAUIO U MaMATHUKAM MPUPOIBIL,
nocTKeHUsIM Poccru B Hayke, UCKYCCTBE, CTIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTHh OIIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHUE W
pazBuTHe OWOJOTUM, MOHMMAHMS 3HAYEHUs] OHOJIOTMM B TO3HAHUU 3aKOHOB
OpUPOBL, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00ILECTBA;

uzeiiHas yO0eXJAEHHOCTb, TOTOBHOCTh K CIYXEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHUE AYXOBHBIX [IEHHOCTEW POCCHICKOTO HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEIECHHUS;

CHOCOOHOCTHh OLICHMBATh CUTYAalMI0O M MPUHUMAaTh OCO3HAHHBIE pPEIIEHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TIOCTPOCHUE YCTOMYMUBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTEISAM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTI'O TPHUHATUS LEHHOCTEM CEeMENHOM MKU3HU B COOTBETCTBUM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTHYeCKOT0 BOCITUTAHMS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIOYAs ICTETHKY ObITa, HAYy4HOIO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILICHH;



MOHUMAHUE SMOIMOHAJIBHOTO BO3AEHCTBUS )KMBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH Ka4€CTBA TBOPUECKO UM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHHMA KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBHOTO 0JIATOTOJIYyYMSI:

NOHMMaHWE U peanu3auus 340poBoro M 0Oe3omacHoro ooOpasza XKU3HU
(3mopoBoe  mnuTaHWE, COOJIOJEHWE TUTMEHWYECKUX TpaBWI U HOPM,
cOQIaHCUPOBAHHBI PEXUM 3aHATUU W OTAbIXa, peryjsipHas Qusnueckas
AKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHHWE UEHHOCTU TMPaBWI HWHAUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30TacHOTO MOBECHUS B CUTYAIIHSIX, YTPOKAIOIIUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUE TOCTEACTBUA W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KypeHUsl);

6) TPYy10BOI0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHUE IEHHOCTH MAacTEPCTBA, TPY10It00ue;

TOTOBHOCTh K AKTHUBHOW JESITEIILHOCTH TEXHOJIOTMUYECKOW W COLMAIBHOU
HANPAaBJICHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TAKYyIO0 AEATEIbHOCTD;

UHTEpEeC K pa3inyHbIM chepaM npodeccHoHaIbHON IesTeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccu U  Peann30BHIBATH
COOCTBEHHBIE )KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHMIO M CaMOOOpa3oBaHUIO Ha
MPOTSKEHU M BCEW KU3HMU,

7) 3K0JIOTM4€CKOT0 BOCTIMTAHUS:

HKOJIOTUYECKHU 11e71eco00pa3HOe OTHOIIEHHE K NPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS DJKOJIOTUYECKOW KYJIBTYPhl: NPUOOPETEHHE OIbITA
IUIAHUPOBAHUS TIOCTYNKOB M OILIEHKM UX BO3MOJXHBIX TMOCJEICTBUN AJs
OKPYKaroUIEN CPEbI;

OCO3HaHUE TJIO0ALHOTO XapakTepa JKOJOTHYECKUX MpoOiaeM M MyTel ux
peuienus;

CIOCOOHOCTHh HCMOJIb30BaTh MPHOOpPETaeMble TPU M3IYYCHUH OWOJOTHUH
3HaHWSI W YMEHUS TPU PEIICHUU TMpoOJieM, CBA3AHHBIX C PalMOHAIbHBIM
OPUPOJIONIONb30BaHUEM  (COONIOICHUME  TpaBUJl  TMOBEACHUS B MPUPOJE,
HANpPaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B HJKOCUCTEMaX, OXpaHy BUJOB,
AKOCHUCTEM, OHOChEpPHI);



aKTUBHOE HENpUATUE JCHUCTBUI, MPUHOCAIIUX BpEd OKpYyKarouleu
OpUPOAHON cpelie, YMEHHE IMPOTHO3MPOBATh HEOIAronmpuATHBIE SKOJOTHYECKHE
NOCTIeICTBUS TIPEANPUHUMAEM bIX JIEUCTBHUI U MPEIOTBPAIATh UX;

HaJIMYME Pa3BUTOTO FKOJIOTUYECKOTO MBIIUIEHHS, IKOJIOTHUECKON KYJIbTYpHI,
OTbITA NS TEIbHOCTH IKOJIOTHYECKOU HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBbHOU
IPAKTUKE, TOTOBHOCTU K YYacTHIO B MPAKTUUECKOU JESITEIBHOCTH IKOJIOTHYECKO I
HaNpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHUA:

c()OPMHUPOBAHHOCT MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKHM U OOILECTBEHHOMN NMPAKTUKH, OCHOBAHHOIO HAa JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOUIETO OCO3HAHHIO CBOETO MECTA B NOJMKYJIbTYPHOM MUPE;

COBEpULICHCTBOBAHHUE SI3BIKOBOM M YMTATEIbCKOM KYJBTYpbl KaK CPEACTBA
B3aUMOJCHCTBUSA MEXAY JIIOAbMH U NTO3HAHUS MUPA;

NOHUMaHHE creuupUuKd OHOJIOTMM KaK HAayKd, OCO3HaHHMA €€ poJu B
(OpMHUPOBAHMYU PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LEJOCTHOTO
NpEJCTaBJICHUS 00 OKpY)KalolleM MHUPE KaK O €JMHCTBE IPUPOJbI, YelOBEKa U
oOmiecTBa, B TMO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM W peuleHuu MpodiieM
COXpaHEHHUsI IPUPOJTHOTO PAaBHOBECHS ;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMHU ISl COBPEMEHHOW LMBUIN3ALNHU:
obOecriedeHrs HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JaHUE IMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pemiarb pecypcHble MpoOJIeMBbl  pPa3BUTHUSA
YeJI0OBEYEeCTBA, MOUCKA MYyTel BHIXOJA U3 INIOOATBHBIX SKOJIOTMYECKUX MpoOIeM U
obecrieueHust  mepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIOJIb30BAHUIO MPHUPOJHBIX PECYpCOB U (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYyYEHUU OHOJIOTMUECKUX 3HAHUH B LEJIX
NOBBIIEHUS] OOIIEeNH KyJbTypbl, €CTECTBEHHO-HAy4HOH TI'PaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (hYHKIIMOHAJIBHOW IPaMOTHOCTH OoOyyaromuxcs, popMupyeMoii
pY U3y4eHUU OUOJIOTHUH;

NOHMMAaHHME CYIIHOCTU METOJOB MO3HAHMS, UCIOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCIOJIb30BaTh IOJIydaeMble 3HAHUS JJI1 aHaiuu3a MU
OOBSCHEHUS SBJICHUM OKPYKAIOLIEr0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHMH,
yMEHHME JenaTh OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOINXCS JaHHBIX C LEJBIO MOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUA UL
pelieHys Mpo0JIeM B pealbHBIX )KM3HEHHBIX CUTyalUsIX;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JAESITEIBHOCTH, T'OTOBHOCTH OCYLIECTBJIATH
INPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHAMBUIYAJIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHUI0, K AKTUBHOMY IMOJYYCHUIO HOBBIX 3HAHUU MO OHOJIOTHH B
COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIAMMU.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeramnpeameTHbie pe3ylibTaThl OCBOSHUSI yueOHOTO mpenmera «buomorus»
BKJIIOUAIOT: 3HAUYMMBble A7 (QOPMUPOBAHUS MHUPOBO33PEHUS 00 YyYarOMUXCs
MEXIUCITUTIIIMHAPHBIE (MEXKIpPEIMETHbIE) OOIeHaydYHbIe TOHSATUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHelduKy METOJO0B IO3HAHMUS,
UCTOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIH (aKkT, MPUHIMUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccjeroBaHue,  HAONIOAEHUE,  HU3MEPEHHUE, OKCIEPUMEHT ©  JpYyTuXx),
yHUBEpcajbHbIe ydeOHbIe JeicTBUA (TMO3HABaTEeIbHBIE, KOMMYHHKATHBHBIC,
pETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue ¢ YHKITHOHATBHO 1
rPaMOTHOCTH W  COLMAJBHOW KOMIMETEHIIMM OOydYaroluxcs, CIOCOOHOCTH
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHbBIE MEXKIUCIUITIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS W  yHHUBEpCalbHble Yy4eOHBbIE JEUCTBUS B
MTI03HABATEJIbHOW U COLMATIBHOW MTPAKTHKE.

MertanpeameTHble pe3yJibTaTbl OCBOEHHUS MPOTPAMMBI CPEIHEr0 0OIIero
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OBnanenne YHUBEPCAJbLHBIMHU y4eOHbIMH NMo3HABATEJIbLHBIMH
NeCTBUSIMU:

1) 6a3oBble Joru4YecKue JAeiicTBHUsI:

camMoCTosiITeNbHO  (OpPMYNIHpPOBaTH M aKTyalU3UpOBaTh  MpolieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cUHTE3a, CpaBHEHUS, KiaccuduKauu, 0000IIeHNs ), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TMOHATUHN (BBIICISATh WX XapaKTepHBIC MPU3HAKU, YCTAHABJIMBATH
CBSI3H C IPYTUMHU TOHSATHSIMH);

OmpeAeNsITh IeU ASATEIbHOCTH, 3a7aBas TIapaMeTphl U KPUTEPUU HUX
TOCTW)KEHUS, COOTHOCUTH PE3YJIBTAThI AEITSIBHOCTH C TIOCTABJICHHBIMU IEJISIMU;

HCIOJIb30BaTh OMOJIOTUYECKHUE TOHSATUS I OOBsICHEHUS (DAKTOB U SABJICHUMN
YKUBOU MPHUPOJIBI;

CTPOWUTH JIOTUYECKUE pacCyXkAeHUs (MHAYKTHUBHBIC, JEIyKTUBHBIE, TIO
AQHAJIOTUH), BBIBJSATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B paccMaTpUBACMbIX
ABJICHUAX, GOPMYIUPOBATH BHIBOBI M 3AKJIIOUCHUS ;

NPUMEHSTH CXEMHO-MO/ICTIbHBIC cpencrBa  JUIA npeICcTaBIeHUs
CYIIECTBEHHBIX CBSI3¢M M OTHOIICHHWA B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaX, a



TakKe  TNPOTHBOPEUHMH  pa3HOrO  poja, BBIABICHHBIX B Pa3IMYHBIX
nH(GOPMAIIMO HHBIX UCTOUYHHKAX;

pazpabaTeiBaTh IJIaH pemIeHUs MpoOJieMbl ¢ YYETOM aHalu3a MMEHOIIUXCS
MarepuaJbHbIX U HEeMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IeJISIM, OIIEHUBATh PUCKU TOCIEACTBUI IEATEIIBHOCTH;

KOOPJMHUPOBATh W  BBIMOJNHATH paboOTy B  YCIOBHAX  PEATHHOTO,
BUPTYaJILHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBYS

pa3BUBATh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE AeHCTBHS:

BJIA/IETh HABBIKAMH y4e€0HO-UCCIIEA0BATENbCKON U MPOEKTHOM e TeIbHOCTH,
HaBBIKAMHM  paspelieHuss MpoOjeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHHUS MIPAKTHUECKUX 3a/1a4, TPUMECHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCMOJb30BaTh Pa3IUYHbIE BUABI JCATEILHOCTH MO TMOJIYy4YEHUIO HOBOTO
3HaHHUSA, €r0 WHTepIpETalrH, NPeoOpPa30BaHUIO W TNPUMEHEHHI0O B Y4EOHBIX
CUTYaIUsAX, B TOM YHCJIIC IPU CO3JIaHWUU YIE€OHBIX U COIMATIBHBIX MMPOCKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIIJICHUS, BJIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KITFOYEBBIMH TIOHITUSIMH U METOIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
NEeSATeIbHOCTHU U )KU3HEHHBIX CUTYalIUsIX;

BBISBISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3aaady,
BBIIBUTATh TUIMOTE3y €€ pEIIeHMs, HaXOAWUTh apTyMEHTHl IS J10Ka3aTelbCTBa
CBOUX YTBEpKJCHUH, 3a7]aBaTh NapaMETPhl U KPUTEPUU PEIICHUS ;

aHAJIM3UPOBaTh TIOJIYYEHHBIE B XOJI€ pEIICHUs 3aJadyd Pe3yJbTarhl,
KPUTHUYECKH OLIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH I€JCHATPABICHHBIA MOMCK IEpPEeHOCca CPEJCTB U CIOCOOOB
NehcTBUsI B TPO(GECCUOHAIBLHYIO CPEY;

yMETh TMEPEHOCUTHh 3HAaHMS B TMO3HABATEJIBHYI0 W MPAKTUYECKYIO OO0JacTH
KHU3HEIEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OPUTHHAILHBIC TOAXOJbl U PEIICHUS,
CTaBUTh MPOOJEMBI U 3a7a4H, TOMYCKAION[HE aJIbTEPHATUBHBIE PEIICHUS.

3) paGorta ¢ nunpopmanueii:

OPHUEHTHUPOBATKLCS B PA3JIMYHBIX UCTOUHUKAX MHPOpPMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJIIPHOM JMTeparype, OHOJOTHMYECKUX CIIOBapsAX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTEepHETe), aHAIU3UpPOBATh



uHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM NPEICTABICHUSI, KPUTUIECKH OLICHUBATH
e€ JIOCTOBEPHOCTH U HENIPOTUBOPEUNBOCTD;

dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH Pa3JIMUYHBIE METOJbI TPH MOUCKE U
oTOOpe Omosornyecko mHGOpMAIMU, HEOOXOIUMOM /I BBHIMOJHEHHS y4eOHBIX
3anay;

npuoOperaTh OMNbBIT HMCHOJb30BAHUS HHQPOPMAIUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT U1, COBEPUIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS Pa3IMUHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  TMpeICTaBICHUS
ounonornyeckoil napopmanuu (cxemsbl, rpaduKku, AUArpaMMbl, TaOIUIbI, PUCYHKH
H APYroe);

UCTOJIb30BAaTh HAYYHBIM S3BIK B KayecTBE CpeACTBA Ipu paboTe ¢
ouonornueckoil uH(pOpPMAIUME: TNPUMEHATh XHUMHUYECKHE, (QU3HYECKUE W
MaTeMaTHYeCKHe 3HaKW W CHUMBOJIBL, (opmyisl, abOpeBHaTypy, HOMEHKJATYypY,
UCMOJBb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsIHOCTH;

BJIaJIETh ~ HAaBbIKAMM  paclo3HaBaHUs M 3alllUThl  HUH(pOpPMaLuH,
uHGOPMaIMO HHOM 0€30MacHOCTH JIMYHOCTH.

OBiaieHNe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€ CTBUAM H:

1) o01menne:

OCYIIECTBIISITH KOMMYHHKAIIUH BO BCeX cepax KU3HU, AKTUBHO Y4aCTBOBATH
B JIMAJIOTe WJIA JUCKYCCHUM IO CYIIECTBY OOCYXJTaeMoil TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCHUTENILHO BBINOJHEHUS NpeaiaraeMoil
3a/layd, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMHI JIPYTUX Y4aCTHUKOB
JMAJIOTa UJIM TUCKYCCUH);

pacro3HaBaTh HeBepOallbHbIE CpEACTBa OOIIEHUsS, MOHMMAaTh 3HAYEHUE
COIIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS] KOH(PIUKTHBIX CHUTYallUH,
YMETbh CMSTYaTh KOHPIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CIOCOOAMHM OOIICHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEeHUs APYTUX JIOJIeH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppPEKTHOU (hopMe PopMyIupoBaTh CBOU BO3PAKEHMUS

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs JesITeTbHOCTD:

NOHUMAaTh W MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHONW U WHIUBUAYAJbHO U
paboTHI IPU PEIICHUH OUOJOTHIECKOM MPOOIEMBbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUSI TPYNIOBBLIX (POPM B3aMMOIEUCTBUS MPU PEIICHUU YyueOHOM 3a1a4u;

BBIOMpPATh TEMAaTHKYy W METOJIbl COBMECTHBIX IEUCTBHMIA C y4€TOM 0O0IIuX
WHTEPECOB U BO3MOKHOCTEH Ka)X0TO WICHA KOJIJICKTHBA;



NPUHUMATh LEJIH COBMECTHOM  JI€ATENBHOCTH, OpPraHU30BBIBaTh U
KOOPAWHUPOBATh ACHUCTBHUS MO €€ JOCTHKEHHIO: COCTaBJISITH IUIAH JCUCTBUH,
pacnpenessaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXXJIOro Y4YaCTHHKAa KOMaHIbl B
001U pe3ysbTaT 10 pa3padOTaHHBIM KPUTEPUSIM

Ipe/yiaraTb HOBBIE IPOEKTHI, OLEHUBATh HWJEH C IMO3WLAU HOBU3HBI,
OPUTHHAITBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIAATH IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYyalUsiX, IPOSIBISITh TBOPUYECTBO U BOOOPaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEePCAJIbHBIMU PEryJIATUBHBIMHU 1€ MCTBUAMM:

1) camoopranu3anus:

UCIMOJIb30BaTh OMOJOTUYECKUE 3HAHMA JJIi BBIIBJICHHS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YU4E€OHBIX CUTYAIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYMECKUX 3HAHMI LEJeBble U CMBICJIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSAX M IOCTYIKAX IO OTHOUIEHHUIO K )KUBOW IMPHUPOJE,
CBOEMY 370POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENBHO OCYIIECTBIATH IIO3HABATEJIbHYIO NEATEIbHOCTD, BBIABITH
npoOJeMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a7la4u B 00pa30BaTEIbHO I
JNEATEIIBHOCTU U KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEIBHO  COCTaBJIATh IUJIAH pelIeHUs TpoOJieMbl ¢ y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOUTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacIMpsATh paMKU Y4eOHOTO MPEAMETAa Ha OCHOBE JIUYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIcHuE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON JSPYIULIUHU B
pa3HbIX OOJACTAX 3HAHUW, MOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTeIbHBIA WU
KYJIbTYPHBI YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalMsM, BHOCHTb KOPPEKTHBBI B JAEATEJIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJAJIeTh  HAaBbIKAMHU  [IO3HABATENbHOM  peQuieKCMM  KaKk  OCO3HaHUs
COBEpILIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, MX pE3YIbTATOB U
OCHOBaHMUM, MCMOJIb30BaTh MPUEMBI pediiekcuu s OUEHKU CUTyalluH, BhIOOpa
BEPHOT'O PEUICHUS;

YMETh OLEHHUBATh PUCKM W CBOEBPEMEHHO NPUHHUMATh PEMICHHS MO0 HX
CHI)KEHHUIO;



INPUHUMATh MOTUBBI M ApPTYMEHTHl JPYrUX IMPU aHAJIU3E€ PE3YyJIbTaTOB
JEATEIILHOCTH;

3) npuHsATHE Ce0N U APYTHUX:

NpUHUMATh ce0s, MIOHUMAasi CBOU HEJJOCTATKHU U JIOCTOUHCTBA;

INPUHUMATh MOTUBBI M AapPTyYMEHThl JPYrUX I[PU aHAJIU3€ pPE3YyJbTaTOB
JEATEIIBHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BUBATh CMIOCOOHOCTH MOHUMATh MUP C MO3UIINH JIPYTOTO YeIOBEKa.

HNPEJMETHBIE PE3YJIbTATHI

[lpenmernbie pe3ynbTarhl ocBoeHus mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuueckue ais yuedHoro npeamera «buonorus»
Hay4Hbl€ 3HAHUS, YMEHUS U CIOCOOBI AEHUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3zoBaHUIO 3HAHUM, BUIBI JESTEIHLHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX CUTYyallUsiX, a TaKXKe B peajbHbIX
XKU3HEHHBIX CUTYallusiX, CBA3aHHBIX C Ouosorueil. B mporpamme npenmeTHbIe
pe3yabTaThl NPEICTaBIEHBI 110 ToJaM 00y4YeHUs.

[lpenMerHble pe3ysibTaThl OCBOEHUsI yuyeOHOTO npenmera «buonorus» ¢ 10
Kacce N0JDKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTD 3HAHUN O MECTE U POJH OMOJIOTHH B CUCTEME HAYyYHOTO
3HaHHUA €CTECTBEHHBIX HAayK, B (OPMHPOBAHMU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAIE€ POCCUNCKHX U
3apyOCKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OMOJOTUH, (YHKIIMOHAIBHOMU
IrPaMOTHOCTHU YeJI0BEKa JJIsl PelIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHUE PAaCKpbIBaTh COAEpKaHUE OHMOJOTMYECKUX TEPMHUHOB M TMOHATHI:
KU3Hb, KJIETKa, OpraHu3M, wmerabonu3m (OOMEH BeLIeCTB U NpeBpalleHue
SHEpPruu), TOMeocTa3 (CaMOperyisius), ypOBHEBAs OpraHU3allMsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEIeHNE (PENPOIYKIINS ), HACIEACTBEHHOCTh, N3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHHE u3jJararb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAas J0rMa MOJEKYJsIpHOl Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusioBa) u yuenust (0 LleHTpax MHOroodOpasus u
NPOUCXOXKACHUS KyJIbTypHbIX pactenuid H. WM. BaBunoBa), onpenensiTs rpaHUIlbI
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJAIETh METOJJaMU HaYYHOTO MO3HAHUS B OMOJIOTHU: HAOJIOJEHUE U
ONMCAaHUE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alys U NpPOBEIECHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIABIDKEHHE  TUIOTE3bl,  BBISIBJICHUE
3aBHCHUMOCTH MEXIy HCCIeNyeMbIMU BEIMUYUHAMH, OOBSCHEHHUE TOJYUYEHHBIX



pe3yabTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHITUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BHIBOJIBI HA OCHOBAHUH TTOJTYYEHHBIX PE3YJIBTaTOB;

YMEHUE BBIICISATH CYIICCTBEHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTHU
NpOIIECCOB: 0OMEHA BEIECTB M MpPEBpaIlCHUsI dYHEPTrUuu B KJIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO W DSHEPreTUYecKoro OOMEHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHAUBUIYAIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSITHh MOJIYYECHHbIE 3HAHUSA Ui OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsI NPUHATHUA NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeNbl0 obOecrieueHHss O€30MacHOCTH CBOETO 310POBbS M 30POBbS
OKPYXAIOIIUX JI0/EH, COOMOAeHIS] HOPM IPaMOTHOTO MOBEACHUS B OKPY>Kalollei
NPUPOJIHON Ccpele, MOHMMaHUE HEOOXOJUMOCTH WCIIOJIb30BaHUS JTOCTIKCHUN
COBPEMEHHOM O6uonorun 151 OMOTEXHOJIOTU JUTSt palMOHAaIBHOTO
OPUPOAOTIONb30BAHUS

yMEHUE pellaTh 3JEMEHTapHble TEeHEeTHYEeCKHE 3aJaud Ha MOHO- U
TUTHOpUAHOE CKpEUIMBaHUE, CILENJIEHHOE HAacJelI0BaHUE, COCTaBJSITh CXEMBbI
MOHOTHOPHUIHOTO CKpEIIUBaHUS JJIsl MpEeJCKa3aHus HACJCIOBaHUS MPHU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJHATH J1a0OpaTOpHBIE W NpPaKTHUYECKUE paldoThl, COOMIOAATH
npaBuiia Ipu paboTe ¢ yueOHbIM U JAOOPATOPHBIM 000PYIOBaHUEM ;

yMEHHUE KPUTHUYECKH OICHUBATh W HWHTEPNPETUPOBATh HHMOPMAIUIO
OMOJIOTHYECKOTO  COJEpIKaHUsS, BKIIOYAION[YI0 TICEBJOHAYYHBbIE 3HAHUSA U3
pa3MYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOW MHGOPMAIIMU, HAYYHO -[TONYJISIPHBIC
Marepuaibl), ITUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBaHUN B OMOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHUCBMEHHbIE U YCTHBIE COOOIICHUS,
00001as 6uosoTHYecKyr0 UHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUMHBIN anmapar OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» ¢ 11
Kaacce NOIHKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJH OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHUA €CTECTBEHHBIX HAayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOUW KapTHUHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUUCKUX H
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATBHOU
IrPaMOTHOCTHU YeJIOBEKa JJIsl pelICHUs )KM3HEHHBIX 3a/1a4;

YMEHUE PacKpbIBaTh COJEpkKaHUE OHOJOTMUECKUX TEPMUHOB U TOHSITHM:
BU/I, MOMYJISIUSA, TeHOMOH, SBOJIIOIMS, IBMXKYIIHUE CUIIbI (PAaKTOPHI) IBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPTraHUW3MOB, BUA000pa30BaHUE, DKOJIOTHYECKHE (DAKTOPHI,



DKOCHUCTEMa, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThl, IIENd [UTAHUS,
IKOJIOTHYECKasl MUpamMuia, OMoreoieHos, onocdepa;

yMEHHE u3Jararb OHOJIOTUYEeCKHEe Teopuu (dBOJIIOIUOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpHsl DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasimeBoro cxonacrsa K. M. Bopa, uepenoBaHusi raBHBIX HamnpaBICHUNU U
nyteit spostonuu A. H. CesepiioBa, yuenusi o 6uochepe B. W. Bepnaackoro),
ONpeNeNsATh TPAaHULbI UX P UMEHUMOCTHU K KUBBIM CUCTEMAaM;

yMEHHE BJIQIETh METO/IAMU HAY4YHOTO MO3HAHUS B OUOJIOTUM: HAOIIOACHUE U
OTIMCAaHUE KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUN, OpTraHM3allds U TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPHUMEHTA,  BBIIBMKEHHUE  THUIOTE3bl,  BBIABIICHUE
3aBUCUMOCTH MEXJY HCCIEAYeMbIMU BEIMYHUHAMH, OOBACHEHHE MOJYYEHHBIX
pe3yJIbTaTOB, MCIOJIBL30BAHHBIX HAyYHBIX MOHITHUU, TEOPUM U 3aKOHOB, YMCHUE
JienaTh BHIBOJBI HA OCHOBAHUH TTOJTYYEHHBIX PE3YJIBTaTOB;

yMEHUE BBIIEHSATh CYIIECTBEHHbIE NPHU3HAKUA CTPOEHUS OMOJOTHYECKUX
00OBEKTOB: BUJOB, TMOMYJISAIMH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYylIEHTOB,
OMOreolleHO30B U HKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACJEICTBEHHO M
U3MEHYUBOCTH, €CTECTBEHHOr0 OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpraHu3MoOB, JEHUCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OPraHU3MBI, MepeHoca
BEIIECTB M TIOTOKA JHEPTrUM B HKOCUCTEMAX, AHTPOTOTEHHBIX W3MECHEHUW B
HPKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOoBOpPOTa BEIIECTB M OHOTe€0XUMHUYECKUX
IUKJIOB B Onocdepe;

yMEHUE MPUMEHSITH TMOJIYUECHHBIE 3HAHUS IS OOBSICHEHUS OHMOJOTUYECKUX
MPOLIECCOB W SIBJICHUM, JJISI MPUHIATHUS MPAKTUYECKHX PEIICHUN B MOBCEIHEBHO M
KU3HU C Lenbl0 obOecrieueHHuss O€30MacHOCTU CBOETro 3J0POBbS M 370POBbS
OKpYXaroIIuX Jr0/1ei, COOM0AeHUs] HOPM IPaMOTHOTO MOBEACHUS B OKpY Karoulei
OPUPOJIHOM cpene, MOHMMaHUE HEO0OXOAUMOCTH MCIHOJIb30BAHUS TOCTHXKEHUN
COBPEMEHHOM OMOJIOTHU AJI PAllMOHAIBHOTO NPUPOJOTIOIB30BAHMS

YMEHHME pelarh 3JeMEHTapHbIE OHMOJIOTUUECKHE 3a/1aul, COCTABIISATh CXEMBI
NEePEeHOCAa BEIIECTB U DHEPTUHU B IKOCUCTEMAX (LIENHU MUTAHUSA);

YMEHUE BBIMOJHATH JIa0OpaTOpHBIE W NpaKTUYECKUEe paboThl, COOIIOIATH
npaBuiia Ipu paboTe ¢ yueOHbIM U JJAOOPATOPHBIM 000PYIOBaHUEM ;

YyMEHUE KPUTHYECKH OLEHUBATh W HUHTEPIPETUPOBATH HH(OPMALUIO
OMOJIOTHYECKOTO  COJCpIKaHWS, BKIIOYAION[YIO0 TIICEBJAOHAYYHbIE 3HAHUS W3
pPa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOW MHGOPMAIIMU, HAYYHO -TTOTYJISIPHBIC
MaTepualipl),  paccMarpuBarTh  TIJI0OOANbHbIE  JKOJIOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHUCBMEHHbIE U YCTHBIE COOOIICHUS,
00001112 OMOJOTUYECKYI0O MHPOPMAIUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUMHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoumnyecTBo yacos JJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/m P Kontponbubie | IlpakTuuyeckue (unpp )
NMPOrpamMMblI Bcero o0pa3zoBaTeJIbHbIE
padoThI padoThI
pecypenl
1 buonorus xak Hayka 2 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKviBbIe CHCTEMBI M X OpraHU3aIus 1 brbmorexa [OK
https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
X i 1
3 UMUYECKHI COCTAB U CTPOCHHE KIIETKU 8 https //m.edsoo. /7416292
4 JKuzHenearenpbHOCTh KIETKH 6 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHne 1 MHANBUyaTbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh U UBMEHUYMBOCTD 8 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmmoreka IIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
8 P 1
C3EPBHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YA COB I10 ITPOT'PAMME 34 0 4



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

KoumnyecTBo yacos JJIeKTPOHHbIE
HaI/IMeHOBaHI/le a3/1€¢J10B U TEM o1 0OBbIC
Ne ni/m P Kontponbnsbie | IlpakTnyeckue (uscpp )
NMPOr paMMbl Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOIIMOHHAS OMOJIOT U 9 1 bubnnorexa TIOK
https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnuorexa HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
3 Opranus 0 aroas cpena 5 1
PTAHHM3MBI H OKPYHAIOMas cpes https://m.edsoo.ru/7f41lcc74
4 Coo011iecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 buGmiorexa LOK
https://m.edsoo.ru/7f41lcc74
bubmuoreka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41lcc74
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O IMTPOLECCA
OBA3ATEJ/IbHBIE YYEGBHBIE MATEPUAJIBI V151 YYHEHUKA

1. buwonorms: 10 xmacc: ydyeOHuK: OaszoBbii ypoBeHb/ W.H.Ilonomapena,

O.A.Kopnuunona, T.E.JlommmnHauap. ; mox pex.M.H. TlonomapeBoii.- 9-¢ wu3g.,
crepeotuIl. — [Ipocsemenue, 2021. -256 c.: u.

2. bwuomorusa: 11 kmacc: yueOHMK: OaszoBbii ypoBeHb/ W.H.[lonomapera,
O.A.Kopnuunona, T.E.Jlommmanauap. ; nmox pen.JIL.H. Ilonomapesoii.- 9-¢ wu3n.,
crepeoTuil. — [Ipocsemenue, 2021. -256 c.: un.

METOAUYECKHUE MATEPUAJIBI U151 YUYUTEJISA

ITonomapesa . H., Kopaunosa O.A., Cumonosa JI.B. - buosorus. 10 knacc.
Metoauueckoe nocobue.- M., Benrana - I'pad, 2019;

HUP®POBBIE OGPA30OBATEJIbBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

. «Ennnas xonneknus [udposeix O6paszoBarenbHbix Pecypcory» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponnbIi yueOHUK «bHOTOTHSI.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - rnoxumus



