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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYID OCHOBY s
onpeeneHus] MOIX00B K (JOPMUPOBAHUIO COJICPKAHUS y4eOHOrO MpenMera
«buonorus» cocraBunM: KoHuentyaimbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH L€, COACpKaHMs, pe3yldbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO IMMOATOTOBKH BBIMTYCKHUKOB, IMTOJIOKEHUS 00 00IMUX IEIIX U
NPUHIHNINAX, XAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusit B Poccuiickoit ®enepanu, a TakXkKe IOJOKEHHUS O
cnernuduke OMONIOTHH, €€ 3HAYCHUU B IO3HAHUY KUBOW MPUPOBI U 00eCIIeueHNN
CYILLIECTBOBAHMS YeJIOBEUECKOro obmniectBa. COrIACHO HA3BaHHBIM IOJIOXKEHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonornu Ma€T NpEACTaBIEHUE O LeNsIX, 00 oOmen
CTpareruu OOydYeHUs, BOCHUTAHUS M PA3BUTHUS OOYYalOUIUXCS CpEeACTBAMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
collepKaHUE, €ro CTPYKTypy, paclpeielieHHe 10 pa3fenaM U TeMawm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTUKH 0O0pa30BaTEIIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nmporpaMmme 10 OHONOTMHM TakKe€ YUYUTHIBAIOTCS TpeOOBaHUA K
MJITAHUPYEMBIM JINYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJibTaTam
oOyueHuss B (QOPMHpPOBAHWUU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHLHOM
NEeSATEeTbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPIKaHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaii30BaH
MPUHIUI MPEEMCTBEHHOCTH B U3Y4YeHUM OWOJIOrMM, Onarojaps 4emy B Hel
MPOCMATPUBACTCSl HANpPaBJIEHHOCTb HA pPa3BUTHUE 3HAHMM, CBS3aHHBIX C
dbopmupoBaHEeM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOIO0 MBIIUIEHUS, TPEACTABICHHUI O 3[I0POBOM
oOpase KM3HU W OEpeKHBIM OTHOIICHHEM K OKPYXKAIOIIEH MPUPOIHON cpene.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIIOrMYeCKUX TEOPU, a TaKKe 3HAaHUU O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMporpamMme 1Mo OMOJIOTHU YJIeJICHO BHUMAHHE HCIIOJH30BAHUIO
MOJYYEHHBIX 3HAaHWM B MMOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 33124, B
TOM 4YHCle: TPO(PUIAKTUKKA HACJIEICTBEHHBIX 3a00JIEBaHUI 4YelloBEeKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS 9KOJIOTUYECKU
[IeJ1ecCO00pa3HOro TMOBEJAEHUS B OKpYXKAIOIIeH MNpPUPOJHON cpeae, aHaiu3a
BIIMSHUSL XO3SMCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX M
HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE BHUMAHUS K MPUKJIAIHON HAIPABICHHOCTH
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 00eCreUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a7a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Tmpenmosaraetr (GOopMHpOBaHHE Y  OOy4aroumxcs
CIIOCOOHOCTH aJaNTHUPOBATHCI K HW3MEHEHUSM JIMHAMUYHO DPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsS 3aHUMAET BaXKHOE
mecto. OHa obecrnieunBaeT (OpPMHpPOBAHHE Yy OOYYAIOIIMXCS MPEACTaBICHUN O
HAyYHOW KapTHHE MHUpa, paclupsieT U 000OIIaeT 3HaHUS O KUBOW mpHpoje, €€
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3allMd M DBOJIOLUH, CO3HAET
yCIOBUS  JJIs:  TO3HAaHUS  3aKOHOB  JKMBOM  mpuUpojbl, (HOPMUPOBAHUS
(YHKIIMOHATBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0Oe3omacHOro oOpasza
KU3HU, SKOJIOTUYECKOTO MBIIIJIEHNS, IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JJIs1 PEIIEHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs,  COLMAIM3ALMIU
oOyuatomuxcs. M3yuenue 6uonorun odecreunBaeT yCiaoBHs A (pOPMUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHMKAallUOHHBIX M  HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbl, COCOOCTBYET HHTErpaluyd OMOJOTUYECKHX 3HAHHM C
MPEACTABICHUSIMHU U3 APYTUX y4E€OHBIX IPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMHH
u reorpaduu. Ha3BaHHble MONOXKEHUS O MpEAHA3HAUYECHUU yUYEOHOro mpeaMmeTa
«buosnorus» cocTaBWIM OCHOBY [UJIsl OIpENEICHUs] MOAXON0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KAaHMs, NPEICTABIEHHOTO B MpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepkanus yueOHOro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBUM C
KOTOPBIM OOyYaroluecs: JOJKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUMMBbIE IS
dbopmupoBaHusi O00IIEH KYyJbTYphI, OIpPEACIAIONINE aJIeKBAaTHOE ITOBEJICHUE
YyeJloBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CHUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COJEpPHKaHUsI, KOTOPbIE CIy>KaT OCHOBOM 17151 (POPMHUPOBaHHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpykTypupoBaHHE COJEp>KaHUS y4eOHOro MaTepuana B Iporpamme Io
OMOJOTHHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTIMYUTEIBHBIX OCOOEHHOCTAX KUBOH MPHUPOABI, O €€ YPOBHEBOM OpraHU3allu U
ABOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buosorusy»
BBIJICJIEHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozapl
Hay4yHOro mno3HaHus», «KieTka kak Ouosoruyeckas cucreMay, «OpraHusMm Kak



ouonoruueckas cucrema», «CucreMa U MHOrooOpasue OpraHHYeCKOro MHpPay,
«OBONIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb n3yuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE  OOy4yalOUMMHUCS  3HAHUAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMM JKMBBIX CHUCTEM PAa3HOrO paHra M NpUOOpPETEHHE YMEHHI
UCIIONIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCWCTBUNA B OTHOIICHUH OOBEKTOB
’KUBOM MTPUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

JlocTmxenne 1enu u3ydeHus: yuyeObHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a/1a4:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMBbl 3HAHUN O OHOJOTMYECKUX TEOpHsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, IpaBUiIaX, CIyXKaIlUX OCHOBOU
Uit (pOPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHUHE MHpA, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOr00Opa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOr0 YPOBHS OpraHU3allid, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupOoBaHHE y OOYYarOIIMXCS IO3HABATENIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalu3a JIaHHbIX O MyTSAX pPa3BUTUA B
OMOJIOTUM HAyYHBIX B3IJISAOB, WJEH W TMOAXOJOB K HM3YUYECHHIO >KUBBIX CHUCTEM
Pa3HOIO ypOBHSI OPraHU3aLUY;

CTAaHOBJIEHHE Yy oOOywaroumxcs oOwmel KyJapTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHITH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIETO
MUpa >KMBOW MpUPOJbI HAa OCHOBAaHMM 3HAHUM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUU OUOJIOTUH;

dopMupoBaHHEe Yy OOYYalOIIMXCS YMEHHHM WILIIOCTPUPOBATh 3HAUYEHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW JESITEIbHOCTH YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOMI0OICHUS ITUYECKUX
HOPM IpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IICHHOCTU OMOJOTMYECKUX 3HAHUN /JI1 TOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, AJs1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS,;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MMOBCEIHEBHOM MKU3HU JJIs
OLICHKH TOCJEACTBUI CBOEH NesATEILHOCTH MO OTHOIICHHUIO K OKpYyKarolel cpeae,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COOJIOJIEHHE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpennero ooOmero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM YUYEOHBIM NPEIMETOM, BXOJSAIIUM B
COCTaB NMpeaMeTHOUN 00nacTu «EcTecTBEHHO-HAYYHBIE TPEAMETHI».



Jlst m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CPEHETO 0011ero o0pa3oBaHus
orBoauTCs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 ximacce — 34
yaca (1 yac B HeaeIo).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JAPYTUMH €CTECTBEHHBIMH HayKamH, puiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouwonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, Kilaccu(puKalus, MOJACTUPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TPUPOJIBI.

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3iMUHBIX METOOB MpHU
M3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbI M UX OPraHU3ALMSI.

Kusble cucTembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aIliid OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUIT), OnoCc(epHBIii.

JdeMoHCTpaum:

Tabnuibl u cxembl: « OCHOBHBIC TIPU3HAKU KU3HW», « YPOBHU OpraHU3aIuU
KHABOU IIPUPOABDY.

O6opynoBanue: moaesb Mojekyisl JJTHK.

Tema 3. Xumuvecknii cOCTaB U CTPOEHUE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHKpPO3JIEeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTtke. [logaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPHYHAS, TPETHUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buomornueckue
GyHKIHUU OENKOB.



depmenTtsl — Owuonormdeckue Karammzatopel. CTpoeHue depmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntol. ButaMuHbL
OTnnuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIUu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuibel - (caxaposa, JIaKTO3a) U ToJMcaxapulibl  (Kpaxmall, TJIUKOIEH,
LeJuIono3a). buonornyeckre GyHKIHMH yIiIEBOJOB.

Jlumuner:  Tpuraunepuasl, Qochomunuael, crepounbl. [uapodunsHO-
ruipodobHbie  cBoiicTBa. buonornueckue QyHkiuu gunuaoB. CpaBHeHUE
YIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

Hykneunosesie kucnotrel: JIHK u PHK. Hykneotuaslt — MoHOMEpHI
HyKJ1enHOBBIX KHCIOT. Ctpoenue u pynkiuu JJHK. Ctpoenue u ¢pynxuuu PHK.
Buast PHK. AT®: ctpoennie u GpyHKIIMH.

[{uTonorus — Hayka o kietke. Kiierounast Teopust — npumep B3auMOIEHCTBUS
uzei 1 pakToB B HAYYHOM MO3HAHUU. METO Il N3yUYeHUSI KICTKH.

Knerka kak menoctHas >kuBas cucrema. OOmme NpU3HAKK — KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekyibl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KIETOK: JyKapuoTHUecKass W mnpokapuotuueckas. (OcobeHHOCTH
CTpOEHMs TNpokKapuoTHueckor kieTku. Kierounas ctenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYUSI PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIMKC, MX
dbynkiuu. [Tnazmarnueckas memOpana, e€ cBoicTBa v pyHkiuu. [{utomnasma u e€
opranounbl. OnHomeMOpanHbie opraHouabl kietku: JIIC, ammapar [Nombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OPTraHOWIBI KIIETKHA: MUTOXOHJIPUH, ILIACTHUJIBI.
[Ipoucxoxaenre MUTOXOHIpUNA U Mactun. Buasl mmactun. HememOpaHHbIC
OpraHOMJbl KJIETKH: PpHUOOCOMBI, KIETOUYHBIA LIEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapuoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpenesieHue XUMHYECKHUX DJJIEMEHTOB B HEXKHBOM
npupoze», «Pacrpenenenue XuMUIECKUX 3JIEMEHTOB B KUBOW ITPUPOJIEN.

Tabmuubr u cxembl: «llepuomnueckas Tabmuia XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbI», «bruocunTes 6enkay», «CTpoeHre MOJIEeKYJIbl OesiKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinoTel. JJHK», «Ctpoenne MosieKysibl



AT®», «CtpoeHne 3yKapUOTUYECKON KIETKW», «CTpOEHUE MKUBOTHOM KIETKW»,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTHUECKON KIIETKHY,
«CtpoeHue siipa KIETKN», «YTIeBOAb», «JIunuab.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [Jsi TPOBEICHUS
HAOJIOICHUM, WM3MEPEHHM, SKCIEPUMEHTOB, MHKpPOIpEnaparbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAILHBIX KJIETOK.

JlaGopaTopHblie U MpaKkTH4YecKue padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTaaasbl)y.

JlabopatopHas pabora Ne 2. «UM3yueHue CTpOeHHS KIETOK pacTeHH,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HUX
OMKCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (QHEPreTUUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPIMM B MOHUMAHHUH
MeTaboJIn3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbiit. Pons hepmeHTOB
B OOMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (da3pl (QorocuHTe3a. Peakuuu
dboTocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCHUHTE3a ISl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €70
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIUE OaKkTepuH. 3HAUYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnieHne BEIIeCTB, BBIACICHUE U
AKKyMYJUpPOBaHHE DSHEPrMM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxkeHune u ero Buiabl. KHCIOpOJHOE OKHUCIEHHE, WIH KIETOYHOE
IbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. OddeKkTUBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peakiuu MarpuuHoro cuHre3a. ['enHernueckas wuHdpopmamms u JIHK.
Peanuzanus reHetmyeckod HHPOpMalNMKM B KIETKe. ['€HEeTHMUeCKUil KOI U €ero
cBoiicTBa. Tpanckpumnuus — marpuunbiii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amMuHOKHUCIOT. Pons pubocoMm B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrtepuodaru. bonesHu pacTeHU, >XUBOTHBIX U 4YEJOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunmra genoseka (BUY) — Bo3oymurens CIIM/la.



OOparHast ~ TpaHCKpuIMsi, peBepTaza W  uwHTerpaza. lIpodunakruka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUA.

JdeMoHCcTpanuu:

IToptpetsl: H. K. Kosbrios, 1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumbr 1 cxembl: «Tumbl muTanusy, «Metabomusmy», «MHUTOXOHIPHUSY,
«JHepreTuyeckuii oOMen», «Xmnoporiact», «®Dotocunrtedyn, «Crtpoenue THK»,
«Ctpoenue u QyHKIMOHUpPOBaHUE reHay, «Cunrte3 Oenkay, «['eHeTnueckuit Komy,
«Bupycoe», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1k Bupyca CIIM/a,
0aktepuodaray, «Pernmukarusa JJHK».

Oo0opynoBanue: mojenu-anmummkanuu «Y apoenne JJHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojienb cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WU KU3HEHHBIM MUK KiIeTku. MHTepdasza u MUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIunnonaHeIi M TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpbhl.  XpOMATHBI.
[{utonmorndyeckue OCHOBBI Pa3MHOXKEHUS U  HUHAUBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKUIA CMBICTT MUTO3A.

[Tporpammupyemas rubenb KIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecnonoro
Pa3MHOXXEHUSA: [JIeJICHHE HAJABOE, IOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €r0 3HAYCHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIINYHUS OT OECIOJIOTO.

Meito3. Craguu meito3a. IIporecchl, MpOUCXOO[IIME HA CTaIUSIX MeEo3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpiCil U
3HAYEHUE MENO03a.

["ameTorenes — mporecc oOpa30BaHUS TOJIOBBIX KIETOK Y J>KUBOTHBIX.
[TonoBbIie kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOIeHE3.
OCOOEHHOCTH CTPOEHUSI SIMIIEKJIETOK H CHepMaTto3ougoB. OII010TBOPEHHE.
[TapTrenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHKIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «@DOpMBI Pa3MHOKEHHUS OpPTraHU3MOBY, «J[BoHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratnBHOE pa3sMHOXECHHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kietounslii 1ukin», «Pemmukanus [JHK», «Muto3y,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MIeKONUTAOMNX U
4yeJI0BeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CriepmaTo30u bl
MJICKOITUTAIOIIETOY, «SUIEKIETKA MIIEKOMUTAIOMETO», «KapuoKnHE3 B KIIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJIENIb-alIUInKauns «JleneHne KiIeTkn», MOJeIb
JIHK, monenb MeTadha3HON XPOMOCOMBI.

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabota Ne 3. «HaOmromenme MHTO3a B KIIETKaX KOHYHKA
KOpEIIIKA JIyKa HA TOTOBBIX MUKPOMPENapaTaxj».

JlabopatopHas pa6otra Ne 4. «l3ydyeHue CTpoeHUs IMOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpEnaparax.

Tema 6. HacJjieqcTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKd. Micropus pa3Butus reHeTUKUA. Ponbs nuTonorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiag poccHilcCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETHKU. MeETOoapl TeHeTUKH (TUOpPUI0JIOTHYECKHH,
LUTOTEHETUYECKHUM, MOJIEKYJISIpHO-TeHETH4YEeCKUi). OCHOBHBIE T€HETHUYECKHE
noHsTuA. [ 'eHeTnYecKas CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHHe. 3aKOH eIWHO-00pa3usi THOPHJIOB IIEPBOTO
nokosjeHusa. I[IpaBwio AOMUHUpOBaHUS. 3aKOH pacCUICIJIEHUS  PU3HAKOB.
['uniore3a ynctotel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
nmpu3HakoB.  [lUToreHeTMYecKWe  OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHMUS.
AHanu3upymolee ckpenmpanue. Fcnonp30BaHne aHaIu3uPYOLIEro CKPEIUBaHUS
JUTSL OTIpEIeSICHUsI TeHOTUITA OCOOU.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEAOBAaHUIO I'eHOB. HapylieHue cuenyieHnsi reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ e HETUUECKHE KapThI.



['eHetnka mosa. XpoOMOCOMHOE ONpPEAETEHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTrHeie W rereporaMmeTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbl N3BMEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAS.
Hopma peakuum mpusHaka. KonndecTBEHHBIE M KAYE€CTBEHHBIEC IMPU3HAKU U UX
HOpMa peakiud. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIUYECKas, HU3MEHYMBOCTh. KomMOMHaTHBHas
W3MEHYMBOCTh. Melo3 W TOJIOBOM TIPoIleCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTarimoHHasi U3MEHYMBOCTh. Kimaccudukarus MyTaiuii: reHHEBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTareHHble (paKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOM n3MenunBocty H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

['enernka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHCAIOTHUCCKIM, OJIM3HEIIOBBIM, IIMTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHNE TEHOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBeHHble 3a0oJjieBaHUs YEOBEKAa: TEHHBbIE OO0JIE3HHU,
00JIe3HN C HACIEICTBEHHON MNPEIPacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUYECKUX
Oone3Heil. MeauKo-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
TC€HETUKHU B MIPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JICBaHUI YeIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmuupt ©  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBaHME U €r0
UTOT€HETUYECKAas] OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JIuruOpuaHoe CKpeluBaHue,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meiio3»,
«B3aumoAencTBUE QJUICNIBHBIX TE€HOB», «l'€HETHYECKHWE KapThl PaCTECHUIA,
KUBOTHBIX MU 4YEJIOBEKa», «['eHeTuka mojia», «3aKOHOMEPHOCTH HaCIeI0BaHus,
CUEIUJIEHHOr0 ¢ mnojom», «Kapuotunbsl uyenoBeka ¢ IKUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUYMBOCTHY», «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpymn KpoBu», « MyTalimoHHast K3BMEHUUBOCThY.

O6opynoBanue: Mojenu-anmIuKanun «MOHOTHOPUIHOE CKpEUIUBAHUE,
«Henonnoe nomuHupoBaHuey, «JurnbpunHoe ckpenmBanuey», «llepexpéct



XPOMOCOM», MHUKPOCKOIT M MHKporpemnapar «J[po3odunay (Hopma, MyTanuu
(opMBbI KPBUTEEB U OKPACKH Tena), repdapuii «['opox moceBHOM.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas padora Ne 5. «M3yyeHue pe3ynbTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopaTtopHas padota Ne 6. «3ydenne MoaupuKaMOHHON N3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIM3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CEJIIEKIUHA U JIOMECTHKALHS.
VYyenne H. WM. BaBunmoBa o0 1eHTpax MPOUCXOKICHUS U  MHOTooOpasus
KYJbTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CopT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBbIil U MHAUBUYAJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHMA M KUBOTHBIX. ONEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywuctas nuaus. CKpenMBaHUE YHUCTBHIX JIMHHM.
I'ereposuc, wnu rubpunHas cuiia. HepoJacTBEHHOE CKpelIMBaHUE — ayTOPHJIUHT.
Otnanénnas rtulOpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 W
MOJyYEHUE TIOJUIUIOUJIOB. JIOCTHIKEHUS CENeKUUH PpACTEeHUW, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOJCTBA. ['€HHAass WHXKEHEpHUs. Tarbl
co3manusi pexomOuHanTHOM JIHK w Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

Okoslornyeckre M 3Tthyeckue  npobiembl. MO —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. WU. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. O.
HBanos.

Tabnuipel 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opaszus
KYJbTYPHBIX pacTeHuin», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas ruopuan3anus», «Padoter akagemuka M. ®@. BanoBay,
«Ilomunnonnus», «OO0BEKTHI OuoTexHONMOTUNY, «KJIETOUHBIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nNepeHoc reHoB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.



JlabopaTopHble U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIUMU PACTEHHA U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS OUOJIOTHSL.

[Ipennochulku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPHUHU. IBOJIOIMOHHAS
Teopusi U €€ MeCcTO B OMOJOrMu. BiusiHue 3BONIONUMOHHOW TEOPUHM HAa Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa 3BoMonMU. llaneoHTosIOrMUECKHE: TOCIEAOBATEIBHOCTD
MOSIBJIEHUSI BHUJOB B TNAJEOHTOJIOTMYECKON JIETONUCH, MEPEXOAHbIE (POPMBI.
buoreorpadpuueckue: cxoacTBo u pazinuue GayH v Gpop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusl 3MOPHOHOB pa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OUOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX ITyTEeHd y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHIIBI SBOJIONMK BUAOB 10 J[lapBuHy (M30BITOYHOE
Pa3MHOXEHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpENENEHHAsT W3MEHYHMBOCTD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopusi 3Bostonuu (CTD) U €€ OCHOBHBIC MOJIOKECHUS.

MukposBosonus. [Tonynsnus Kak eIMHNIA BUIa U SBOJIOLINH.

JBrokymue cuiibl ((paxTopbl) PBOJONKMKM BUAOB B Ipupojae. MyTarmoHHBINA
Mpolecc U KOMOMHATHBHAS M3MEHUYMBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI M Apeud
reHoB. M3ouus 1 MUrpanusi.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrop s3Boiouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U HIHO-aTaNTAIIHH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30oBaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  PrieTHYecKasi, JAUBEPTrEeHTHAas,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh SBOTIOIUN.

[IporucxoxieHne OT HeCleUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuann3anvs. AJanTuBHAs paguaus.

JdeMoHCcTpanuu:



[Toptpetst: K. Jlunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIin
MMO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pasue COpTOB pacTEHUID,
«MHoroobpazue  mopon  KUBOTHBIX»,  «[lomymsuum»,  «MyTranuuoHHas
M3MEHYHMBOCTHY, «ApoMopdo3sl», «amoamanrtamum», «OOmas aereHepamms,
«/IBmkymue cuibl 3Boimonuny», «Kapra-cxema wMapmipyra nyremectBus Y.
Hapsunay, «boprba 3a cymecrBoBanue», «IIpucrnocoO0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUT000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIMpPABIICHUS SBOJIIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckas kapta wMwupa, KoOUIeKIUS «DOpMbI COXPaHHOCTHU
HMCKOTIAEMbIX JKMBOTHBIX M pacTeHuil», wmojenb anmaukamus «llepekpéct
XpOMOCOM», BIIaXHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Burtue
JSATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlabopaTopHbie U NPAKTHYECKHE PAOOTHI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIO».

JlaGopaTtopHas pabota Ne 2. «Omnucanue mpUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMue.

JloHay4dHble TPEACTABICHHUS O 3apOXKACHUU >KU3HH. HayuyHble rumoress
BO3HUKHOBEHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMHUA. XUMHUYECKas
ABOJIIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB M3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW 3BOMOUNH. HauanbHbIE 3Tanbl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanne memOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKU. [lepBble KIETKHM M HUX SBOJIOLMUS.
dopMUpOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas 2pa u €€ TepuOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJICOTCHOBBIA, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMMA PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHUd u
AKUBOTHBIX. [losIBNIEHME, pacCBET U BBIMUPAHUE TPYIIIT dKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPaKEHHE HBOMIOUMHA. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHS YesIoBEKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeNloBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXoAcTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUUBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HW,
M3rOTOBJICHHE OPYIUH TpyZAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, YeIoBeK
yMenbi, YemoBek mnpAMOXomsamMi, YemoBeK HeaHIepTalbCKui, YeroBek
pa3ymHblii. HaXxonku HCKONaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHS, 00JIaCTh
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpuUaJibHAsi),  MOHTOJIOWTHAS
(a3uarcko-aMepukaHckasi).  UYepTel ~ NPHUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYyLIECTBOBaHUSA. ENMHCTBO YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmume! u cxeMsl: «Bo3ankHoBenne CoOJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass kieTka», <« KuUBOTHasi  KJIETKay,
«IIpokaprnoTnueckass kierka», «COBpeMEHHas CHCTEMa OPraHMYECKOTO MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOEHHUS YEJIOBEKa M YEIOBEKOOOPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «J/lpeBHenmme moan», «/peBrHue mogm», «llepseie
COBPEMEHHBIE JIIOIN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  mymsku  «lIpoucxoxmenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOmita, ckpebyia), TEOXpOHOJIOTMYECKass Tabiuia, KoJUieKius «Dopmbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAeMbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJUICKIIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIH KPAEBEAUYECKUI My3€il).

Tema 3. OpranusMsbl U OKpY:KaloLas cpeaa.

DKoJorus KaK HayKa. 3aJaud U pa3Jielibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue (Paxropel. Kiaccudukanus -skonorudeckux (HpaxTopos:
abnotuueckre, OWOTHYECKME U AaHTPOMOreHHbIe. JleWCTBHE HKOJIOTMYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTOMEPUOAN3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buotnyeckue  Qaxtoppl.  Buasl  OMOTHYECKHUX B3aUMOJCHUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIU3M,
HEeWTpanu3M. 3HaueHHe OHOTMYECKHUX B3aUMOJECUCTBUI Ui CYLIECTBOBAHUSA
OpraHU3MOB B IIPUPOIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyysinud. (OCHOBHBIE IIOKa3aTesn
HNOMYJISIUUN: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCIEHHOCTH MOIYJISIUU U €€ peryssiusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynwe, O. ['ekkerns.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
opranuzmoBy», «®Portonepuoansm», «llonmymanum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU MOMYJISILUK UH(PY30pun-TyPenbkm», «[lumiessie nenm».

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlaGopaTtopHnas padota Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTEHUHN W3
Pa3HBIX MECT OOHMTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «[loacuér MIOTHOCTH MOMYJSUUNA Pa3HbIX BUIOB
paCTEHUI.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasi,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHanTtel. CBs3U B
(§7(0)1(S: (k1R

DKoJjoruueckne Ccuctembl (d9KkocucteMbl). [lonste 00 »dKocucreMe u
ouoreoneHo3e. OyHKIMOHAIbHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckne (TUIIEBbIE) YpOBHH OKOCHCTEMBI. [luWimeBple menmu ©  CETH.
OcHOBHBIE TIOKa3aTeld SKOCHCTEMbl: OuWOMAacca, MPOIYKUIUS. IKOJOTUYECKUE
nUpamMubl: MPOIYKUIHUHU, YHCIEHHOCTH, OunomMacchl. CBONCTBa 3SKOCHUCTEM:
YCTOMYMUBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKLIECCHS.

[IpupogHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X0349iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akTop yYCTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panHulibl, cocTaB U CTPYKTypa
ouocdepnl. XKuboe BemectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaAMHYEeCKOoe paBHOBECME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3eMiii. AHTpOIIOTEeHHbIE U3MEHEHUS B Ouocdepe.
['o6aibHbBIE 2KOJIOTHUECKUE POOIIEMBI.

CocyiecTBoBaHue IPUPOIBI U YeJI0BEYECTBA. CoxpaHenue
O0ropa3Ho00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBlieHUs] TPUPOJHBIMU pecypcaMd M HMX HCHOJIb30BaHMuEe. JloCTHKEeHUs
OMOJIOTUU U OXpaHa MPUPOBI.

JdeMoHCTpaUu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr n cxembl: «llumessie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubie cooOiectBay, «llemn nuTaHus», «IKOJOTHYECKas MUpPaAMUJIAY,
«buocdepa u yenopek», «IKocucTemMa IUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HA  NpUPOAY», «BakHeWline UCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHe#Iasi cocTaBistoIIas
ouocdepo», «DakTopel nerpaganuu nousy», «llapHukoBbiit 3PdekT», «DaKkTopbl
paauoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Oumochdepsi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIH dKpaH Ouocheps»,
«KpyroBopot yriepona B 6uocdepe», «KpyroBopot azora B mpupoae».

O6opynoBaHue: MoJeab-anIiuKanus « TunudaHbeie OMOIICHO3bIy», TepOapuit
«PacrurenbHbIe COOOIIECTBAY, KOUICKINH «broneHo3y», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~KYJNbTYp», TrepOdapuu U KOJUIGKIMU pacTeHUUd U
KUBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJIHOIO BHUA,



Kpacnas kuura Poccuiickoit ®enepaiuu, M300paxeHHs] OXpPaHSEMBIX BHIOB
pacTeHU U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacno ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloOUIMMHCA HOpOrpaMM  CpEeJHEero oOumero oOpa3oBaHHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType IHMYHOCTHBIX PE3yJbTATOB OCBOEHUS mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUUMUCS POCCUMCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOIpEAEeICHUI0, HaJIM4Yhe MOTHBAlMM K  OOY4YeHHMIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCA B CBOECH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYLIIMMH CHCTEME
OMOJIOTUYECKOTO0  00pa30BaHUs, HAJIUYHE HSKOJOTHYECKOTO0 IMPABOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIndHOCTHBIE PE3yNbTATBl OCBOCHHUS IpeaMeTa «bHoJIorus» NOCTUTraroTCs B
€IUHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPAa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MaTPUOTU3MA,
YBOXKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJICHUIO,
B3aUMHOI'0 YBa)XKCHUS, OEpPEeKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIECIUIO U
TPAAUIHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, MpUpPOLIE U
OKPYKaroIIEn cpee.

JlnyHOCTHBIE pe3yJabTaThl OCBOCHMS y4eOHoro mnpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TO3UTHBHBIX  BHYTPEHHUX  YOCXKIEHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMNbBITA JIEITEIBHOCTH B MPOLECCE PeaU3alli OCHOBHBIX HaIlPaBJIECHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHa M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIBHOCTA IIPU  CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB NPU OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

chOpMHUPOBAHHOCTh POCCHUMCKOU rPaXKJaHCKOMU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOW f3BIK U KYJIBTYPY,
IIPOLIOE U HACTOsALLIEE MHOMOHAIMOHAIBHOI0 Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJTHOMY HACIIEAUIO U TaMSITHUKAM IPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWH, TOHUMAHWSA 3HAYCHHS OHOJOTUM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA 1 COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammte OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAaHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,



NOHUMAaHUE 3MOLMOHAIBHOIO BO3ACUCTBUS )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
POSBIISITH KAU€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢u3uyeckoro BocnUTAHHA, (POPMUPOBAHHS KYJIbTYPHI 310POBbSI U
IMOIMOHAIBHOTO (JIAT OOy YHsI:

NOHMMaHHWE W pealu3anus 370pOoBOro M 0Oe30macHOro obpasza >KU3HH
(3m0opoBOE  TNHUTaHUE, COONIOACHUE TUTMEHHMYECKMX TpaBWI U HOPM,
cCOQIaHCUPOBAHHBIM pPEXUM 3aHATHUH H  OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

NOHMMAHUE LEHHOCTH NpPaBWl HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJICHUS B CUTyallUsIX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HHU JIHOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOTOJIs1, HAPKOTHUKOB, KypeHUs);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTHM MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBINOJIHATH TAKYIO JAESITEIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHATBHON e TeNIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu U peasnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS;

MOBBIIICHUE YPOBHSI SKOJOTUYECKOW KyJIbTYphl: MNPUOOPETEHHE OINbITA
IJIAHUPOBAHMSI TMOCTYNKOB M OLEHKA WX BO3MOXHBIX MOCIEACTBUN IJId
OKPYKarOIIEH CPEbIL;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOieM W MyTed HX
peLieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHHUSA MpU pEUIEHUU MpoOJeM, CBSI3aHHBIX C PalMOHAIbHBIM
NPUPOIONOIb30BaHuEM  (COONMIONEHHME  TpaBWJI  TOBEACHHS B IPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHHWE pPABHOBECHS B JKOCUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCIIIMX BPEH  OKPYXKaKOLIEH
MPUPOTHON Cpelie, YMEHHE MPOTHO3WPOBATh HEOJATOMPUATHBIE JKOJOTHYECKUC
NOCJEACTBUSA MPEINPUHUMAEMBIX IEUCTBUN U MIPENOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIBHOM, KOMMYHUKATUBHOW W COLHAIBHOMU
MPAKTHUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON ACATEIBHOCTH IKOJIOTUYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYILTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXKTY JIFOAbMH U MO3HAHUS MUPA;

NOHUMAaHUE ChenupuK OHOJOTUM KaK HayKd, OCO3HAHHMS €€ poiu B
GbOpMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM II€JIOCTHOIO
MPEJCTABICHUS 00 OKPYXaloIleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o011lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUM JJISI COBPEMEHHOM HMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaTb PECypCHblE MpPOOJIeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/A U3 II00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHns  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  pPallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHU OHMOJIOTMYECKUX 3HAHUN B LEIAX
MOBBIIICHUS OOMIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTU OOydaronuxcs, GopMupyemon
MIpU U3y4YECHUH OMOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB NMO3HAHUs, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJB30BaTh TOJIydaeMble 3HAHUS IS aHalu3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAy4dHbIX (DAKTOB H
MMEIOIINXCS JaHHBIX C LEJIIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM MAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIANBUYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  00pa3oOBaHUIO U
caM000pa3oBaHWI0, K AaKTHUBHOMY TMOJyYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIE MOHITHS, OTpa)KaroIiue
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa U cHneuu(puKy METOAOB IO3HaHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOIiecC,
CUCTEMa, HAay4YHbIM (PaKT, NPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIEIOBaHME,  HAONIOJICHWE,  HW3MEpPEHHE,  OJKCIEPUMEHT H  APYIHx),
YHUBEpCaJbHblEe yueOHbIE JCHCTBUS (IMO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PEryJISTUBHBIE), o0ecreunBaroye (dbopmHpoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTM UM  COLMAJIbHOM KOMIETEHUMH OOYy4YaroIIUXCsi, CIHOCOOHOCTb
oOyuaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEpPCaJIbHble Yy4eOHbIE JIEUCTBUA B
ITI03HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS MPOrpPaMMbl CpPEIHETO O0OIIEero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITEIbHO  (popMynupoBaTh U aKTyaJIUM3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NP OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuuKaiu, 0000IIEeHH s ), pACKPHIBATH CMBICI
OMOJIOTHYECKUX TOHATUM (BBIACTSATh UX XapaKTEPHbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSITHUSIMM);

OTpEeNeNATh LEIU JACATEebHOCTH, 3aJlaBasi MHapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IEITEIIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIs 0ObSICHEHNS (PAaKTOB M SIBIICHHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKUE PaCCyXICHUS (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aQHaJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B PaccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeAcTBa A MpEeACTaBICHHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHIN B M3y4aeMbIX OUOJOTUUECKUX OOBEKTaxX, a



TaK)K€  MPOTHBOPEUYMH  Pa3HOTrO  poja,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbl C YY4ETOM aHalu3a HWMEIOIIUXCS
MaTepUalbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESTEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUMN 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEILICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEI0BATENbCKON U POEKTHON JIEATENbHOCTH,
HaBBIKAMM  pa3pelieHusi 1Opo0ieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PEIICHUs MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHJBl JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEpHpeTald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUIl MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh U (OopMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOM
JESTEbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISAITh NPUYUHHO-CIICCTBEHHBIE CBA3M W aKTyaJu3HpOBaTh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pELICHUs, HaXOQUThb apryMEHThl IJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHMUS;

aHANIM3UPOBaTh TOJIYYCHHBIE B XOJ€ PEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIGHKY HOBBIM CHUTyalMsiM, OLEHHUBAThb HPUOOPETEHHBIA OIIBIT;

OCYILECTBIISATH LIEJIeHaIIPaBICHHbII OUCK NIEpEeHOCca CPEJCTB U CIIOCOOOB
JeMCcTBUS B MPO(PEeCCHOHATIBHYIO CPEY;

YMETb NePEHOCUTD 3HaHUS B MIO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, TIPEIaraTh OPUTMHAIbHbBIE TIOJXObI U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE aTbTepPHATUBHBIC PELICHHUS.

3) pa6oTa ¢ uHpopmaIueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamn3upoBaTh



MH(GOPMALIMIO PA3INYHBIX BUJOB U (POPM Ipe/CTaBICHUS, KPUTUYECKU OLIEHUBATH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUYUBOCT;

dbopMynupoBaTh 3aMpoOChl U MPUMEHATH PA3IMYHbIE METOJBI MPHU MOUCKE U
otOope Ouosornyeckoil mHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpeaCcTaBICHUS
ouosiorndeckor nHGopMaIu (CxeMbl, TpaduKH, JUArpaMMbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Tpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKUe 3HAaKHM U CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJaJeTh ~ HaBBIKAMHM  pAClO3HABAaHMSA W 3alIUTHl  HHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU /I€iCTBUAMM:

1) o01mennme:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCykaaeMoil Tembl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBIMIOJHEHHUS MpeaaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3MIMHM JAPYTUX YYaCTHHUKOB
JMajIora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIECHUS, MOHUMATh 3HAuYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruXx JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HopMyTupoOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO ¥ JIOTUYHO H3JaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSiITeJIbHOCTbD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJIbHOU
paboThI IPH peIIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHUS TPYMIOBIX (HOPM B3aMMOJICHCTBHS P PEIICHNH y4eOHOU 3aa4H;

BBIOMpPATh TEMAaTUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,



OPUHUMATh IL€JId  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JICUCTBHM,
pacupenensaTb pojaud ¢ y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOETO BKJIAJa U KaXJIOrO0 yYAaCTHUKA KOMaHIbl B
oO1ui pe3ysbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBAaTh HAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHS MPOOJIEM H HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JIEUCTBHSIX M IMOCTYNKAax MO OTHOLIECHUIO K >KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYXKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pElIeHUs MNpoOJeMbl ¢  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BbIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLLICHHUE;

OLICHMBATh NPUOOPETEHHBIHN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO MIMPOKOW 3PyIuLUU B
pPa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BIAJCTh HaBBIKAMH  [IO3HABATEIIbHOW  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU NJisi OLUEHKH CHUTyallMd, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHUWBATH PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 MX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPH aHajau3e pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE ceds U IPYruX:

IPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpH AHAINU3E pE3yIbTaTOB
NEeATEINbHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOUAIOT creluduieckue s yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX Y4YEOHBIX CUTYalMsIX, a TaKK€ B pEaIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpeamerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO FoJaM 00yUYeHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHON KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUMCKUX M
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pElIeHUS )KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COJAEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHUM:
KHU3Hb, KJIE€TKA, OpraHu3M, MeTaboyim3M (OOMEH BEIIeCTB U MpeBpalleHHUE
SHEpPruM), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBAsl OpraHU3alMsl )KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLINA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME H3/araTh OuoNOruueckue Teopuu (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsl, IEHTpajbHas JOrMa MOJEeKyJIsapHoi Ouonorun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 1eHTpax MHOT0OOpa3us H
MPOUCXOXKJICHUS KYJIbTypHbIX pacteHud H. V. BaBunosa), onpenensars rpaHuUllbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB W SIBJIECHUW, OPraHU3alMs U IMPOBEACHHE
OMOJOTMYECKOr0  3KCIEpUMEHTa,  BBIIBIDKEHHWE  TUIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXY HCCIEIYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX



pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKKA BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEIECTB M IMPEBpALICHUSI SHEPTUU B KJETKe, (poTocuHTE3a,
IUTACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Melo03a,
OIUIOIOTBOPEHMS, Pa3MHOXKCHHS, WHIUBUIYaJbHOTO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyUYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKPY>KaIOIINX JIFOACH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaloIIei
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH HWCIIONb30BAHUS JOCTHKEHHMA
COBPEMEHHOMU Ouonorun U OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
IPUPOIONIOIb30BAHMUS;

YMEHHE pemaTh »JJEMEHTApHbIE TEHETHYECKHE 3a/Jadyl Ha MOHO- U
OUTUOPUTHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIeI0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE W IMpaKkTUYECKUEe paboThl, COOIOIAThH
npasuia npu padbore ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUECKH OLIEHWBAaTh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOT0  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAy4YHbIE€ 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMAaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), 3TUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEJOBAaHUNA B OHOJIOTHUH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIICHUS,
0000111ast OMOJIOTHYECKy0 MH(GOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh OHSITHUIHBIN armapaT OUOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSA EeCTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW ECTECTBEHHO-
HAyYHOM KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHs, O BKJIA/e POCCUHUCKHUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJMOTUM, (YHKIIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUS )KU3HECHHBIX 33]1a4;

YMEHHE PAaCKpBIBaTh COACPNKAHHE OWOIIOTMYECKUX TEPMUHOB M TOHSITHIA:
BUJI, MOMYJISALKSA, TeHO()OH, SBOIOIMS, ABIXKYILKE CUJIbl ((haKTOPbI) 3BOJIOLHUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, YIKOJIOTHIECKHE (DAKTOPHI,



DKOCHUCTEMa, TPOAYLEHTH, KOHCYMEHTBI, pEAYyIEeHTH, IIeNU MHUTAHHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

yMEHHE U3Jarath OHOJOTHYECKHE TEOopuH (IBOJIOLMOHHAS Teopus Y.
JlapBrUHA, CHUHTETHYECKasi TEOpPHUsS SBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, yepenoBaHus TIaBHBIX HampaBiICHUN U
nyteit sBomoruu A. H. CesepuioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPENENATh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJJaMH HayYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHUW, OpraHU3alMs U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHUE TOJYyUYECHHbIX
pe3yJbTAaTOB, WCIOJL30BAHHBIX HAYYHBIX TMOHATHHI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BHIBOJIbI HA OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHJIOB, TOIYJSIUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PpEIyIICHTOB,
OMOreoleHO30B M 3KOCHCTEM, OCOOEHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUIA000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHu3MOB, JCHCTBUS HSKOJIOTHYECKHX (DAKTOPOB HAa OpPraHU3Mbl, IEepeHoca
BEIIECTB W TIOTOKA DSHEPIHMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX H3MEHECHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOT€OXMMHYECKUX
LIMKJIOB B OnMocdepe;

YMEHHUE TPUMEHSThH MOJYyYCHHBbIC 3HAHUS JJISI OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUMW, Il MPUHATHS MPAKTUYECKUX PELICHHUUM B ITOBCEIHEBHOMN
KHU3HU C I1eJbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEh
MPUPOJHON cpejie, MOHMMAaHUE HEOOXOJWMOCTU WCHOJIb30BAHUS JIOCTHKEHUN
COBPEMEHHOM OMOJIOTUH ISl pallMOHATBHOTO MPUPOIOTOJIb30BAHMS;

YMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTaHMS ),

YMEHUE BBIMOJHATH JIa0OpATOpPHBIE M MPAKTHUYECKHE PadOThI, COOJIIONATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTA00PaTOPHBIM 000PYyI0BaHUEM;

YyMEHUE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOPMAIMH, HAYIHO-TIOMYJISPHBIC
Marepuaibl),  paccMaTpuBaTh  TJO0ATBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE MHCHbMEHHBICE M YCTHBIE COOOIICHUS,
00001m1ast 6MOJIOrMYecKyr0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIH30BaTh MOHATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM uudpoBbIie
Ne ni/mn P Konrpoabnbie | IlpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bub6mnoreka [IOK
1 b 2 0.5
MONOTHL Kax Hayka https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
2 X 1
MBRIC CHOTEMEL 1 HX Opratmmsatutt https://m.edsoo.ru/7f41c292
. bu6mmoreka [{OK
3 X 8 1
MMUYECKUI COCTaB M CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
VSHEACATCEIBHOCT TICTRI https://m.edsoo.ru/7f41c292
5 PasMHOkXeHME 1 MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
C3CPBHOE Bpei https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
! BOFOLHOHAAS OHONOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo01mecTBa v SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
5 P 2
C3CPBHOC BpeNA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uugposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
bubmnorexa [JOK
1 buonorus B cucteme HayK 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTuueckast padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubmmnoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHUYECKU cocTaB KIeTku. Boga u 1 bubmmoteka [IOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
but6mmorexa [{IOK
5 benku. CoctaB u ctpoeHue 6€IKOB 1 https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTanuzaropsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmumoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuiIasbl
WJTH KaTasas3bl)»
7 Yrinesonsl. JIunuael 1 bubnmorexa LIOK

https://m.eds00.ru/863e6870



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

bu6nmorexa [IOK

8 HyxenoBeie knciorsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kietku. Kierounas Teopust https://m.eds00.ru/863e6e88
10 KieTka kak 1erocTHas >KuBast
cucrema
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOIIpEeriapaTax u ux
OIIMCAaHUE»
bubmmoteka [IOK
12 (OOMEH BRIECTR Wil METabOIH3M https://m.eds00.ru/863e766¢
bubmmoteka [IOK
13 ®otocuites. XemocuHTes https://m.eds00.ru/863e7c98
. bubmorexa [JOK
14 dnepretiieckuii oOmeH https://m.eds00.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KIeTku. Muros. JlabopaTopHas BuGnmorexa IOK
15 pabota Ne 3 «HaOmoneHue MuTo32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MHKPOIpernapaTax»
16 buocunTes Oenka. Peakmms but6mmorekxa [{IOK
MaTpPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpascasms — Gnocurres oeria https://m.eds00.ru/863e796e
18 Hexknerounsie popMbl )KU3HU — bubmmoteka [IOK



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

BUPYCHI

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

bu6nmoreka [IOK

19 @opMBI pa3sMHOXKEHHS OPIrAaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK

2 Meii

0 eHos https://m.edso0o.ru/863e7f4a

O06pa3oBaHue 1 pa3BUTHUE MOJTOBBIX
KJ1eToK. OMI010TBOPEHHE.
JlaboparopHuas pabora Ne 4 bubnmoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

29 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka o bubmmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 Mpu3HaKoB. MoHOTHOpHUIHOE brbmorexa [JOK

P ] puA https://m.eds00.ru/863e8878
CKpEIIMBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f{lesaBMI::HJi/Ioro Hef::nﬂel OBaHUS bubmmorexa [IOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas paboTa
No 5 «M3yuenune pe3ynbpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBaHUs Y IpO30(UIIbI Ha
TOTOBBIX MUKpPOIIpernapaTax»
27 I'enernka mona. Hacnenosauue but6mmoreka [IOK



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

IMIPU3HAKOB, CICIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTH. JlJabopaTopHas

pabota Ne 6. Mzyuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOCHKE BapUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOM»
HacnenctBeHHas ”3MEHYHBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTanuil y 1po3oQpuibl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubmuorexa [JOK
30 Pereriia tenopera 1 https://m.eds00.ru/863e8d78
PesepBHsIit ypok. O6006111€HNE TT0
31 teMe «HacnencrBeHHOCTh U 1
U3MEHYHBOCTH OPTaHU3MOBY
bubmmoteka [IOK
32 Ceeiuis Kak Hayka i npolece 1 https://m.eds00.ru/863e9214
33 MeTo/bl U TOCTHKEHUS CENEKIINU 1 bubmmoteka [IOK
pacTeHUH 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME



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

11 KJIACC

KosaunvecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Kontpoapuere | Tpakruueckue u3ydyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOIHS U METOIbI €€ N3YUCHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3Butus mpeacTaBieHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MukpossosmioLHs L https://m.edsoo.ru/863e9cle
[Momynsaus kak ameMeHTapHast
€MHMIIA BUJA U YBOJIIOLINH.
4 JlaGopatopHnas pabota Ne 1 1 0.5 bubnmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUOB 1O
MOP(}OIOrHUECKOMY KPUTEPHUIO»
5 JIBroKky1ue cuisl (31eMeHTapHbIe 1 bubnuoreka [IOK
(bakTOpbI) FBOJIIOLINH https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
6 EctectBeHHBII 0TOOD U ero GopMBI 1 https://m.edsoo.ru/863e9edo
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.eds00.ru/863e9fde
IpUCIIOCOOJIEHHOCTH OpraHu3ma u eé
OTHOCHUTEJILHOTO XapaKTepa
8 HampaBnenus u nytu 1 bubnmoreka [JOK

MaKpO3BOJOIUHN

https://m.edso0.ru/863e9cle



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

HeobOpaTtumocTs 3BOTIOIIMN

Ucropus xu3nu Ha 3emiie 1 METO/Ibl

10 "
e€ u3yyeHus

11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuorexa LIOK
Ha 3emiie https://m.eds00.ru/863ea5a6

12 PazButue xu3uu Ha 3emiie 1o 3pam U bubnuoreka [IOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTEILHOTO U )KHBOTHOTO MHPA.

13 [IpakTrueckast padora Ne 1 05 bubmmoreka [IOK
«3y4eHne NCKOMMAeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUil U KUBOTHBIX B
KOJUTCKIIHSX

14 CoBpeMeHHas cucrteMa bubnnoreka [JOK
OpraHUYeCcKOro Mupa https://m.edso0.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIOIUS YeloBeKa (aHTPOIOTeHe3) https://m.eds0o.ru/8636ac2c

16 JBwxyuue cuibl ((hakTopsl) bubnuoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJIH YBOJIOIUH
yelioBeKa

18 YenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
Peseprubiit ypok. O60011eHIE TIO

19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KHU3HHU Ha 3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl OOUTaHUS U IKOJIOTUIECKUE Bbubmmoreka [JOK



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

(bakTopsI

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

AbuoTtnueckue GpakTopsl.
JlaGopaTtophnas paborta Ne 3.
«Moponoruueckne 0COOEHHOCTH

. bubmuoreka [JOK
22 pacTeHUM U3 pa3HBIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanusny. JlaboparopHas padora
No 4. «Bnusinue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubmuoreka [JOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomynsiuun. [Ipaktuueckas pabora
24 Ne 2 «I[loacuéT mI0THOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubnuorexa [JOK
OuoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnuorexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TOKA3aTENU IKOCUCTEMBI.
27 OKOJIOTUYECKUE TUPAMUJIBI. bubmorexa LIOK
. https://m.edso0.ru/863eb5fa
CaoiictBa 3kocuctem. Cykueccus
28 [Ipupoanslie 3kocHUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCHCTEMBI
30 Buocdepa — rnobanbHas bubnuoreka [IOK
JKOCUCTEMa 3eMJTn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [IOK

o6uocdepsr

https://m.edso0.ru/863ebd16



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

32 YenoseuecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O6001ICHNE TEMBI
34 «Co00111eCTBA U IKOJIOTNYECKUE 1
CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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