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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETUUYECKYIO OCHOBY MJIS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIINAIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSHUE CHCTEMbI CpPETHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOJIOTHH, €€ 3HAYCHUN B MMO3HAHUU KUBOU MPHUPOJBI U 00ECTICYCHUN
CYLLIECTBOBAHMs 4e€JIOBEUECKOro oOmiecTBa. COIrNIacHO Ha3BaHHBIM MOJIOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CpEJCTBAMU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
CONEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3aelaM W TeMaw,
PEKOMEHIyeMYIO TIOCIIeI0BATEIbHOCTh M3YUCHHS YUYeOHOTO MarepHualia ¢ y4&ToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30BaTEILHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 10 OMONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JIEUCTBUM OOYYaIOIIMXCS TI0 OCBOCHHMIO COJACpIKaAHUSA
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YpOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOrWu, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSA3AHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MpUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3y4eHHEM OOIIEOMOIOTHYECKUX TEOPH, a TaKKe 3HAHUU O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJIEIC€HO BHHUMAaHHE HCIIOIH30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUTSI PEIICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMIA YEIOBEKA, MEIHUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BIIUSHUAS XO3SUCTBEHHOW JESITEIHPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPABICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs
YCIIOBUH VISl PEIICHUsI OJHOM U3 aKTyaJbHBIX 3a7au IIKOJIHHOTO OMOJIOTHYECKOTro
oOpa3oBaHMs, KOTOpasi mpeAamnojaraeT QGopMUpOBaHHE Yy  OOydYarOIIUXCs
CIIOCOOHOCTH  aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.



buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOUW KapTHHE MHUpPa, pAacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3IAET
yCIIOBUSL  JJI:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y 4EJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeIHero  oOmero o0pa3oBaHMsA, COLUAIN3ALMU
oOyuatomuxcs. M3yuenue 6uonorun odecneunBaeT yciaoBUs Al (OPMUPOBAHUS
UHTEIJICKTYaJIbHBIX, KOMMYHUKALIUOHHBIX M  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIO)KEHHS O MpEAHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» COCTaBUIM OCHOBY I ONPEIEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TI0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUU.

Ot60p copepxkaHusa yueOHoOro mpeamera «buoisorus»» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 TMOJX0Jla, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOopMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJIOTMYECKOT0 00pa30BaHUSI.

CTpyKTypupOBaHUE COJAEpX)aHUsA Y4EeOHOro maTepuajna B MpOrpaMme II0
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorusp»
BBIJICTIEHBI CIICIYIOLINE COJAEpKATENbHbIE JIMHUU: «brosorus kak Hayka. MeToasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBOU IPUPOAB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNpPUOOpPETeHHE YMEHHM
UCIOJIB30BaTh ATH 3HAHUS JJI I'PAMOTHBIX JIEHCTBUI B OTHOIIEHUU OOBEKTOB
’KUBOW MTPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrxeHue ey u3ydeHus: yueOHoro npenmera «buonorusp» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/1ay:



- OCBOCHHME OOYyYalOLIMMHUCA CUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allMU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

- ¢opMupoBaHrEe y 0OyYarONMXCsl TO3HABATEIbHBIX, WHTEIUICKTYaIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, MJEH M MOIXOJ0B K HM3YUYECHUIO >KUBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3alluu;

- CTaHOBJICHHE Yy OOydYarommxcs oOmeil KyJabTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHUM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
W3y4YEeHUHN OMOJIOTHH;

- ¢dopmupoBaHHE Yy OOY4YAIOUIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEJOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

- BOCMHTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHMS YEJIOBEKOM YKHBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHUSI K HEH, COOIIOIEHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

- OCO3HAHHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWUW JIJISi TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM W yMEHUH B TMOBCEIHEBHOW KU3HH
JUTS OLIEHKHA MOCJEICTBUM CBOEH JESITEIBHOCTH MO OTHOLICHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBAaHME H  COOJIIOJICHHE  MeEp
poUIAKTHKY 3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uszydaemas Ha
0a30BOM YpOBHE, SIBJIAECTCS OOSI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaMeTHON 001acTH « ECTeCTBEHHO-HAYYHBIE TIPEAMETHIY.

J{nst u3ydeHusi OMoJIOruu Ha 6a30BOM YPOBHE CpeJIHEr0 00111ero o0pa3oBaHus
otBoAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 yac B He/IeJ10).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsi: Y. lapsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydyeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIIU
YKUBOU IIPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHThI. Bosia 1 MuHEepanbHbIe BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeHIeCTB B KieTke. I[lognepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmblie 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOMCTBa OenkoB. buonorndeckue
byHKIUN OEIKOB.

depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuuns pepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YrIIeBOIOB.



Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMEpHI
Hyki1enHoBbIX kKucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIIETKH.

Knerka xak menoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietrku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkIuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[Ipoucxoxenne MUTOXOHJpUM W TuiacTuh. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIETKU. BKirroueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 00osouka,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpaUu:

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

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupoze», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XMMUYECKUX DIEMEHTOBY,
«CTpoeHure MOJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CTtpoeHue sqpa KIETKN», « Y TIeBOABDY, «JIUHUabD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJi MPOBEIACHUS
HAOMIOICHNI, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpENnapaTbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.



JlabopatopHass pabota No 2. «M3yyeHue CTpOeHHUS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTIMCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemIecTB, WK MeTa00IM3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIMPOBaHUE OJHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenune m ero Buabl. KuciopogHoe OKUCIECHHE, W KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi renetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Ortambl TpaHcisuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsle ¢popMmbl xu3HU — BUpyChl. Uctopust oTkpeiTus Bupycos (. W.
WNBanoBckuii). OCOOEHHOCTM CTPOEGHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bone3Hu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.
OOpaTHass ~ TpaHCKpHUIIUS, peBepraza W  uHTerpasza. lIpodumaktuka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumnbl mutanusy, «Metaboauzm», «MHTOXOHIPH,
«HepreTuyeckuii oomen», «Xiopormmracty, «Potocuntesy, «Crtpoenue JHK»,
«Ctpoenure u PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuil Koy,
«Bupycs», «bakrepuodarn», «Ctpoenune u xu3HeHHbIN 1uka Bupyca CIIM/a,
oakTepuodaray, «Permukarms JTHK.

Oo6opynoBanue: monenu-anunkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpyktypsl JJHK.



Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Krerounplii UK, WK JKU3HEHHBIM IWKI KiIeTku. MHTepdaza m MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlumionaHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTosIOTMUECKHE OCHOBBI Pa3sMHOXKEHUS W  HWHJIWBUIAYAJIbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U 1mosioBoe. Bubl Oecrosnoro
Pa3sMHOXKEHUA: JEJIEHUE HaABOE, II0OYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. [Iporecchl, Npoucxoasdiine Ha CTagusxX MeHos3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOeHUsl SULEKJIETOK M crepMaro3ousioB. OIuioA0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y TMO3BOHOYHBIX KHUBOTHBIX:
npobieHue, racTpysiius, opraHorene3. [loctamOpuonanbHOEe pazButue. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpMbI pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJOTBOPEHUE Yy ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpOeHUE TIOJIOBBIX KJIETOKY,
«Ctpoenne xpomMocoMbl», «Kiertounwrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yeaoBeKkay, « OCHOBHBIEC CTaIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30upbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKkonuraromero», «Kapuoknnes B KJIETKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alIUIMKauus «/leaeHue KIeTku», MOJelb
JHK, monenp metada3zHoit XpOMOCOMBI.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 3. «HaOmomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopHas pabora Ne 4. «/3ydeHme CTpOCHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetrku. Pons nurtosiorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUUeCKuil). (OCHOBHBbIE T'€HETHYECKUE
noHATHs. [ 'eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKoH enuHooOpaszus THOPUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUpPOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpupaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
AHanusupyrolee cKkpenmBanue. Fcrnonp30Banne aHaIM3UPYIOMIETO CKPENIMBAHUS
JJIs1 OTIPEICTICHHS] TEHOTHIAa OCOOHU.

CuerieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHne CueruieHuss TeHOB B PE3yJbTare
KPOCCHUHIOBEpA.

XpOMOCOMHAasi TEOpHUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpEAEIeHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS! K HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHnHas, WM TE€HOTUIIMYECKAas, U3MEHUHUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTalimoHHasi "3BMEHUMBOCTh. Kitaccudukarus MyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. HacToTa U MPUYUHBI MyTaluii. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIOBEKa: T€HEeaOTMYSCKNUM, OJIM3HEIOBBIM, IINTOI€HETHYECKHUH, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEIEIICHHE r€HOTHUINA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00jeBaHMs 4YeJIOBEKAa: TEHHbIE OOJIE3HU,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE€3HHU.



Comarnueckue H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KM3HH, TUArHOCTUKU, MPO(PUIAKTUKY U JICUCHHUS T€HETHIECKIX
Oone3Held. MenuKO-TeHETUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULUHCKON
TE€HETUKHU B NMPEJOTBPALLECHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHNI YEIOBEKA.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LIATOIE€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTON€HETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluTtonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpemMBaHus»,  «Mehos3y,
«B3auMopeiicTBie aIeNbHBIX TE€HOB», «l'€HEeTHYeCKHe KapThl paCTCHUH,
JKMBOTHBIX WU YeJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTH», «Moau(puKalMoOHHas W3MEHYHMBOCTH», «HacnmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas: U3MEHYUBOCTD.

OOopynoBanue: MoAENU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCeBHOWY.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabopatopHas pabora No 5. «V3ydeHuwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPEnapaTaxy.

JlaGoparopHas padota Ne 6. «3yuenne MoauuKaIMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSAZla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30Quiibl Ha TOTOBBIX
MHKPOIIPENapaATAX».

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHUE CEJIEKINA U JTOMECTHKALHS.
Yuenne H. . BaBumoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, IITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBbIii M MHAUBUAYAIbHBIN OTOODPHI B
CEJICKUMU pPACTEHHM M KMBOTHBIX. OLEHKa 3KcTepbepa. bIuM3KkopoACTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemuBaHUE YHUCTHIX JUHUH.
['eteposuc, wnu rudpunnas cwia. HepoacTBeHHOE CKpeliuBaHUEe — ayTOPUIUHT.
Otnanénnas rtubpunmszauus u e€ ycnexu. VICKyCcCTBEHHBIM MyTareHes u
MOJYYECHHUE TOJUIUIONJIOB. JIOCTMKEHHsI CENEeKIMU PpACTECHHM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHYKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zmoB. Kierounas



uHxeHepus. Kinerounbslie KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiioHupoBaHWe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okosornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruyecku
MOU(UIIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBuios, 1. B. Muuypun, I'. /I. Kapneuenko, M. O.
HNBaHoB.

Tabnuiel u cxeMbl: KapTa «lIeHTpbl MPOMCXOXKACHHS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«JTomummonaus», «OOBEKTHI OHOTEXHOJOTHUW», «KieTouHnble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHpoOBaHUE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuii «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJIBI W JIOCTHXKEHHUS CEJIEKIMM PACTCHUUA W
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT HS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMUOHHON TEOPUU. DBOJIIOLHUOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenscTBa  3BOMOLUU. [lal€eOHTONIOrMYECKHE:  ITOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOHbIe (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u GhJaop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NHUUS AMOPHOHOB Pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTell y Bcex
OpraHU3MOB.

OBomonmonHas teopusi Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JIBHKyIME CHIIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMPENEIEHHAST W3MEHUYMBOCTb,
O60opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE MTOJOKEHHUSL.

MukposBosonus. [Tonmynsinuys Kak eIMHUIA BUIA U 3BOJIIOIUU.

JBuxyue cuibl ((hakTopbl) SBOMIONUHM BHIOB B MpHpojae. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNSIMOHHBIE BOJHBI W Apeid
reHoB. M301us 1 MArpanus.



EcrectBennbiit otO0p — HampaBisonmid  (akTtop SBoOIUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibpTaT 3Boitound. [Ipumepsr
IIPUCIIOCOOJIEHHUI y OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxkposBomonus.  DopMbl  3BOTIONMHU:  (GUIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesnbHas. HeoOpaTtuMocTh SBOIIOLHUU.

[IpoucxoxieHne OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
crienuain3anvs. AJIanTUBHAS paJndalysl.

JlemoHncTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabnuup! u cxemsl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiie», «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOopbObI  3a
cyliecTBoBaHHe», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuum»,  «MyTaonHas

U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaumm», «OOmas aereHepauus»,
«/IBmKymme cunsl dBomoonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I'eorpauueckoe Bu1ooOpa3zoBaHue», « IKOJOTHIECKOE BUO0OPAa30BAHUE.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU THIIAMHU OKPAaCKH,
HaOOp IUIOAOB M CeMsH, Koyiekuusi «IIpumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJIeNb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», 0OBEMHAs MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra mwupa, Koulekus «DOpMbI COXpPaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb anmiaukauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnaparbl «Pa3zButme Hacekomoro», «Pa3Butne
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHbie U MpaKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onmcanue nmpucIocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TPENCTABICHHUS O 3apOXKACHHM >XU3HU. HayuyHble THmIoTe3sl
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: a0uoreHe3 M MaHCIepMUs. XHUMHUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOW BOMOLNH. HavanpHbIe 3Tanbl
ounosiornyeckor spomoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W KX DBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas Hpbl. llaneo3olickass 3pa u €€ Nepuoabl: KEeMOPUNUCKUU,
OpPIOBHUKCKHUH, CUIIYPUHUCKUH, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHA.

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

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYEeCKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJronuu. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIBI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHHil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrtBa u
pa3nuyus 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuiasl  (pakropsl) — aHTpomoreHeza.  HacnencrTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxondmmnii, YenoBek Heanaepranbckui, Yenosek
pa3yMHbIil. Haxoakum MCKOmaeMbIX OCTaTKOB, BpPEMSl CYILIECTBOBAaHHUsS, 00JACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

Uenoseueckrie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHncTpanum:

[Toptpersr: ®@. Peman, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuner n cxembl: «Bo3HukHoBenue ConHeyHOM cuUcTeMBI», «Pa3Burtne
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KieTKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMa OPraHUYECKOrO0 MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOMOK  TPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JTION», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBbOHIIA), CJIENIKH WJIU
U300paXeHHs] KaMEHHBIX OpPYAHMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCcKas Talnuia, Kouiekuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbota Ne 1. «M3yueHue MCKOMAEMBIX OCTATKOB PACTEHHUH U
YKUBOTHBIX B KOJUIEKLUSX).

OKCKypcHsl «IBOJIOLMA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOrHs KaK HayKa. 3aaud ¥ pa3aeibl 3KOJOTHH. MeTOIbl SKOJIOTUYECKUX
VCCIIEOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, IOYBEHHAs,
BHYTPUOPTAHU3MEHHASI.

Okonoruueckue Qakropel. Krnaccudukamuss skxonorndeckux (akToOpoB:
abuoTHueckue, OHOTUYECKHME U aHTPOIOTEHHBbIE. JleMCTBHE HSKOJIOTMYECKHUX
(akTOpOB HAa OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKHMX  B3aUMOJCHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HAaue€HHE OWMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiurd. OCHOBHBIE IOKAa3aTENH
NOMYJISILMN: YHUCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. I'ekkensb.

Tabnuipl u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenpl 0OMTaHUS
Opranu3moBy», «®Portonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30pUU-Ty Penbkuy, «IlumieBbie memnm.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PacCTEHUM U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTISIIUNA Pa3HBIX BUOB
PaCTEHHID.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miectBo opranu3MoB — OuorneHo3. CTpyKTypbl OMOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTel. CBsizu B
OHOILIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: TPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIUU B SIKOCUCTEME.



Tpoduueckne (muiEeBbIE) YPOBHU HKOCUCTEMBI. [luieBble LeMU U CETH.
OcCHOBHBIE MOKa3aTeau HKOCUCTEMBL: OMoMacca, MNPOAYKIHUSA. IKOJIOTMYECKHE
OUPAMUBL:  TPOAYKIMHM, YHCICHHOCTH, OmomMacchl. CBOWMCTBa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKLIecCHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTouMBOocTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemiectBO u ero ¢QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rno0anpHONW 3KocucTeMbl. JluHamuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBleHUs] TNPUPOAHBIMU pecypcaMd M HUX HCIOJb30BaHME. JlOCTHXKEHUs
OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JICUCTBUSA Ha IIpUpoAy», «DBaxHeWmme UCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIIass cocTaBisiomas
ouochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3¢ dexT», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouocdepb»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpuUpOae».

O6opynoBanue: Mojenb-anmukamnus « TUnudHble OMOIIEHO3b», TepOapwii
«PacturenbHBIe COOOIECTBAY, KOUIEKINH «bHoleH03», «Bpenurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIGKIIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanmu, u300paXe€HUs OXPAaHAEMBIX BHIIOB
pacTeHui U 5KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEITO
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOy4aloIMMHUCA TNPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JAMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOINPENIENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHio  OHOJOoruH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bruonaorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHONICHHS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUS

- ¢(hOPMUPOBAHHOCTD TPAKTAHCKON MOZUIIUHA O0YJAFOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

- OCO3HAHWE CBOWX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMNOPSIAKA;



- TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPH CO3TAHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

- CIOCOOHOCTH OMNpPEAENIATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

- YMEHHUE yYYUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

- TOTOBHOCTb K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

- TOTOBHOCTh K TYMaHUTapPHOU W BOJIOHTEPCKOU NIESITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

- chOpPMHUPOBAHHOCTh  POCCUHCKOM  TpaxXJaHCKOWM  HJACHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE.l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

- I1IEHHOCTHO€ OTHOIIEHHE K TMPUPOAHOMY HACIEAUI0O U MNaMATHUKaM
NPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, HMCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TpyAe;

- CHOCOOHOCTH OIICHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBIICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

- unelHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHUIO M 3ammre OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0 HApPOa;

- ¢c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

- CIOCOOHOCTH OIIEHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHUWE JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETo;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTENSAM, CO3/IaHHI0 CEMbH Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEWMHOM XU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- DCTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

- TOHUMAHHUE HSMOILMOHAIBHOTO BO3JACUCTBUA JKUBOM TPUPOJIBI U €€
LIEHHOCTH;

- TOTOBHOCTh K CAMOBBIP)KEHHUIO B Pa3HbIX BHIAX HMCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;



5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

- TIOHMMaHHE M peaau3alus 370pPOBOrO0 M 0e30MacHOro 00pasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

- TOHMMaHUE LIEHHOCTU TMPaBUJ WHJUBUIYAIBHOTO U KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

- OCO3HAHUE MOCIEJCTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (YHIOTpEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

- TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TE€XHOJOTMYECKOM W COLMAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

- UHTEpEC K pa3inyHbIM chepaM npodhecCuoHaIbHOU AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

- JKOJIOTMYECKH IeJIeCO00pa3HOe OTHOILIEHHE K MPHUPOAE KaK HCTOUYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

- TIOBBINICHHUE YPOBHS DKOJIOTMYECKOW KYyJIbTYPBI: MPUOOPETECHUE OIBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXarOUIEN CPEIbL;

- OCO3HAHUE rI00aJbHOT0 XapakTepa 3KOJOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

- CHOCOOHOCTh MCHOJIB30BaTh NPHUOOpETaeMble MPU H3YUYEHUU OHOJIOTHH
3HaHUS W YyMEHUS TpPU pEHIeHWH MpoO0JeM, CBSA3AaHHBIX C pallMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIIOB,
AKOCHUCTEM, OrOochephl);

- QAKTUBHOE HENpUATHE JCUCTBUM, NPUHOCAIIMX BPEH OKPYNKaAOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONpUSTHBIE SKOJIOTHUECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

- HaJUM4Me€ PA3BUTOIO HKOJOIMYECKOTO MBIIUICHHS, 3KOJOIMYECKOU
KYJbTYpbl, OIbITA JAECATEIbHOCTA SKOJOIMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUUYECKOMN NEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



- c(hopMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KyJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE A3BIKOBOM M YHMTATEIBCKOW KYJIBTYpbl KaK CpeICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

- MOHUMaHHe crneuuuky OWOJIOTMM KaK HayKd, OCO3HAaHUS €€ poyid B
(GbOopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloLleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXPaHEHUs IPUPOTHOTO PABHOBECHS,

- YOeXJIEHHOCTh B 3HAYMMOCTU OMOJIOTUU Ui COBPEMEHHON LIMBUIN3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEllaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
YEJIOBEYECTBA, MMOMCKA MyTEel BBIXOAA U3 II00aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

- 3aMHTEPECOBAaHHOCTb B IIOJYYEHUM OHOJIOTMYECKUX 3HAHUW B LEJAX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMOi
IpU U3y4eHUH OUOJIOTUH;

- IOHMMAaHUE CYIIHOCTH METOA0B NO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBICHUI OKPYXKAIOLIEro MUpa M MPOUCXOJAIMIUX B HEM HM3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHMSI IOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS IS
pelieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

- OCO3HaHHE€ LEHHOCTH HAYYHOH NEATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

- TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO OMOJIOTMU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHMS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMbIC i (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SBJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMoJeHHe,  HM3MEpPEHUe, OKCIEPUMEHT U APYrHx),
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,



peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaroIIHUXCsA, CIOCOOHOCTH
oOyuJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHbIE yueOHBbIE JEUCTBUS B
ITIO3HABATEJILHON U COLMAIIBHON MPAKTUKE.

MeTtanpeameTHble pe3yibTaThl OCBOCHHSI TMPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbLHbBIMH yueOHBIMU NMO3HABATEJIbHBIMHI
NEeUCTBUSAMMU:

1) 6a3oBble JJOTHYeCKHE TEHCTBHUS:

- CaMoCTOSITeNIbHO  (OPMYJIMpPOBaTh M  aKTyaJIM3UpOBaTh IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- HCIIOJB30BAaTh IPU OCBOCHUM 3HAHUN IMPUEMBI JIOTHYECKOIO MBIIUICHHUS
(ananmu3a, cuHTE3a, CpaBHEHM S, KiIacCu(pUKaIU, 0000IIECHUs ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C APYTUMU TOHATUSAMH);

- ONpEeAeNATh LENU JACSITENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YNbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LESMU;

- UCTIOJI30BATh OMOJIOrMYECKUE TOHATHS I 00bSICHEHUS (DAKTOB U SBJICHUIM
YKWBOW MPUPOJBI;

- CTpPOUTH JIOTMUECKHUE pacCyXIeHus (MHIYKTUBHbIE, IEAyKTUBHBIC, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKJIIOUCHUS;

- IPUMEHATH  CXEMHO-MOJEJIBHBIE  CpPEICTBA A IPEACTABICHHUS
CYLLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMUECKHUX OOBEKTax, a
TaKK€  NPOTUBOPEUYMH  pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

- pa3palatThIBaTh IJIaH PEHICHHs MPOOJIEMbI C YYETOM aHalu3a UMEKUIUXCS
MaTepHalbHBIX U HEMATepUaJIbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTHUBBI B JACSATENbHOCTb, OIICHUBATh COOTBETCTBHE
pe3yIbTaTOB LIEJIIM, OLIEHUBATH PUCKU MOCJIEACTBHUI J1€ATEIbHOCTH;

- KOOPJIMHUPOBaTh M BBINOJHATH pPAbOTy B YCIOBUSAX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEbCKIE TeliCTBUS:

- BJIaJIeTh  HaBBIKAMH  Y4YEOHO-MCCIENAOBATEIILCKOM U MPOECKTHOM
JeSITEIbHOCTH, HaBbIKaMU pa3pelieHus pooiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY ITOMCKY METOJ0B PEHIEHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

- HWCIOJIb30BaTh PA3IMYHBIE BUJABI JAESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalH, MNpPeoOpa3oBaHUI0 U MPUMEHEHHI0 B YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIMATIBHBIX TPOEKTOB;



- (QopMupoBaTh HAy4YHbId TUN  MBIIUICHUS, BIAACTh  HAYYHOMU
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MOHITHSIMH U METOJIaMU;

- CTaBUTh U (POpPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00Opa3oBaTEIbHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

- BBUIBIISITH NMPUYMHHO-CIICCTBEHHBIC CBSI3M W aKTyaJlM3UpOBaTh 3ajadvy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

- AHAJIU3UPOBATH TMOJYYEHHBIE B XOJI€ PEIICHHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- IaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

- OCYLIECTBJIATH LEJICHAIIPABJICHHBIN MMOMCK IEpeHoca CPEICTB U CIOCO00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO W MPAKTHUECKYIO 00JacTu
KHU3HECSITSIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIC HJICU, TPEJiaraTh OPUTHHAIBHBIC TTOAXOIbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, IOYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

- OpHEHTHUPOBATHCA B PA3IMYHBIX HWCTOYHUKaX wHPoOpManuu (TEeKCTe
y4eOHOT0 1MocoOus, HayYHO-TIOMYJIIPHOM JIUTepaType, OMOJIOTUYECKHUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM MpeCTaBICHUSI, KpUTUUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

- (hopMyIHpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHbIE METO/bI NIPU MOUCKE U
otOope Omosornueckor MHGOpMAaIi, HEOOXOAUMOM ISl BBHITTOJIHEHHS Y4eOHbIX
3amad;

- TpHOOpETaTh OMBIT MCTIOJIH30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KyJIbTYpy aKTHUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOWpaTh ONTHUMAIBHYIO (OpMYy TpPEICTaBICHUS
Oounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
U JIpyroe);

- HCIOJB30BaTh HAy4YHbIM S3bIK B KauyecTBE CpEACTBa IMpH padoTe C
Ononornyecko WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (opMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

- BJaJeTh HAaBBIKAMHU  pAClO3HABaHUS M  3alIMTHl  WMH(OpPMALUH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjaeHue YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:



- OCYIIECTBIISAITh KOMMYHHUKAIlMM BO BceX cdepax >KU3HH, aKTHUBHO
y4acTBOBAaTh B JUAJOTe€ WJIH JUCKYCCUU IO CYIIECTBY OOCYKIaeMOW TEMBbI
(ymeHue 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYKICHUSI OTHOCUTEIHHO BBITIOJHEHUS
npejiaraeMou 3aj1auu, yYuThIBaTh UHTEPECHl U COTIACOBAHHOCTD MO3UIUNA IPYTHUX
YYaCTHUKOB JMA0ra WU JUCKYCCHH);

- pacrio3HaBaTh HEBEpOAJIbHBIC CPEACTBA OOINEHWS, MMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

- BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBUSI, IOHUMATD
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyITupoBaTh CBOM BO3PAKEHUS,

- Pa3BEPHYTO U JIOTMYHO M3JIAaraTb CBOKO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

- IOHUMAaTh U UCTOJL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPHU PEIICHUU YUeOHOU 3a1auH;

- BbIOMpaTh TEMATHKYy W METOJIbl COBMECTHBIX NEUCTBUU C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjeHa KOJUICKTUBA;

- TPUHUMATh I€IM COBMECTHOWM JESATEeIbHOCTHU, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa W KaXJOr0 YYaCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- mpeajiaraTb HOBBIE IPOEKTHI, OIEHUBATh HMAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

- OCYILECTBJISITh TO3UTHUBHOE CTPATETUUYECKOE TOBEJCHHWE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJISITUBHBIMU AeHCTBUSIMH:

1) camoopranm3anusi:

- HWCIIOJB30BaTh OWOJIOTMYECKUE 3HAHUS JJIsI BBISIBJICHUS TpoOJieM U HX
pelIeHusl B )KU3HEHHBIX U YUYCOHBIX CUTYaIUSIX;

- BBIOMpaTh HAa OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBHIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JECHCTBHSIX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOUW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;

- CAMOCTOSITEJIbHO OCYIIECTBISITh MTO3HABATEIbHYIO JIEATEIIbHOCTD, BBISIBISATh
po0IeMBbI, CTaBUTh U (HOPMYIHUPOBaThH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJIBHO COCTAaBJSITh IUJIaH peIIeHUs MpoOJeMbl C  YYETOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTCHHH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

- pacuIMpsITh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHUH;



- JIeJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

- OLICHUBATH IPUOOPETEHHBIN OIBIT;

- CIOCOOCTBOBAaTh (POPMHUPOBAHHUIO M TPOSIBICHUIO IIUPOKON 3PYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTENbHBIN H
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

- BJIQJEThb HAaBBIKAMM I[I03HABAaTEIbHONM pEPIEKCHUM KaK OCO3HAHUS
COBEpLIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PpE3yJbTAaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM AJsl OLEHKU CUTYallud, BbIOOpa
BEPHOI'O PEILLICHHUS;

- YMETh OLICHMBATh PUCKM M CBOEBPEMEHHO IPUHUMATh DPEIICHUS IO HX
CHIDKEHHIO;

- IPUHUMATh MOTHBBI M ApPTyMEHTBI JPYIMX IPHU aHAJIU3E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ceds M IPYTrUX:

- IPUHUMATH €051, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

- IPUHUMAThb MOTHBBI M ApPryMEHTBI JAPYIMX IPU aHAIW3E PE3YJIbTATOB
NEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarhl ocBoeHus mporpamMmmbl COO 10 OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHHIO, HHTEPIPETAIIUH U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUHM B Pa3IMUHBIX yUYEOHBIX CUTYaIlUAX, a TaKKE€ B PEaATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Owuosormeil. B mporpamme mpenmMeTHbie
PE3YNBTATHI MIPEACTABICHBI MO TOJIaM O0yUYEHUSI.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» ¢ 10
KJ1acce NOJIKHBI OTPaKATh:

- chopMHEpOBAaHHOCTH 3HAHUN O MECTE U POJI OMOJIOTHUHN B CHCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHMs, O BKJIAJ€ POCCUUCKHUX U
3apyOeXHBIX YyUEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHS )KU3HEHHBIX 3a]1a4;

- YMEHHUE PaCKpbIBaTh COJEpKaHHE OHMOJOTMYECKUX TEPMUHOB M TOHSATHI:
XKU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BELIECTB M MpEeBpalleHUe
HHEPrUM), TOMEOCTa3 (CaMOpEryJisiliMsl), ypOBHEBas OpPraHU3alus KUBBIX CHCTEM,



CaMOBOCIIPOU3BeEIeHUE (PENPOAYKIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

- yMEHHE u3JaraTb OWOJOTrMYEeCKHue Teopur (KIETOYHas, XPOMOCOMHAS,
MyTallMOHHAs, LEHTPaJbHasg JOrMa MOJIEKYJIIpHON Ouosornn), 3akoHbel (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHME BJIaIETh METOJaMU HAy4YHOI'O MO3HAHUS B OMOJIOTMM: HAOJIIOIEHUE
Y OIIMCAHUE JKHUBBIX CHCTEM, IPOLECCOB U SIBICHUM, OpraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yIabTaTOB, WCIIOJIIB30BAHHBIX HAyYHBIX IOHATUMH, TEOPHH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

- YMEHHE BBIICNIATh CYILIECTBEHHbBIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEIECTB M MPEBpPALICHUS] SHEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOr0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

- YMEHHE NMPUMEHATH MOJTYYEHHbIE 3HAHUA ISl OOBSICHEHHS] OMOIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPY KaroUlei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTH)KEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

- yYMEHHE pelaTh »3JIEMEHTapHble T€HETHUYECKHE 3aJaud Ha MOHO- H
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpEIIMBAHUS ISl MPEICKa3aHMsl HACJIEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

- YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpPaKTHUYECKUE PabOThl, COOMIOAATH
npaBuiia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

- YMEHHUE KpPUTUYECKH OLEHUBATh M HHTEPIPETHPOBATH HH(POpPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

- YMEHHE cO037aBaTh COOCTBEHHBIE MHCbMEHHBIE W YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapar OMOJIOTHHU.

ITpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11
KJiacce NOJKHBI OTPAXKATh:



- ¢(popMHPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHLHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

- YMEHHUE pPaCKphIBaTh COJCpKaHHE OMOJOTMYECKUX TEPMHUHOB M TOHSATHH:
BUJI, TIOIYJIALNSA, TeHO(OH, SBOTIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
HKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, pEOYLEHThl, LIE€NU [HUTaHus,
HKOJIOTHYECKAsi MUpaMuJIa, ONOreoneHos3, ornochepa;

- YMEHHE H3/araTb OHOJOTMYECKHE TEOpHH (PBOIIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrBa K. M. Bbopa, uepenoBaHusi riaBHBIX HalpaBiICHUA U
nyteit sBomoruu A. H. CesepuioBa, yuenusi o ouochepe B. M. Bepnaackoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

- YMEHHE BIAJIETh METOJaMHU HAy4YHOTO MO3HAHWS B OMONOTHH: HAOIIOICHUE
Y ONHMCAHME JKUBBIX CHCTEM, MPOILIECCOB U SIBICHUN, OpTraHU3aIUsl U MPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCICyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieN1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

- YMEHME BBIIEATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHMSI OMOJOTHYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHI000PA30BaHMS, MPHUCIIOCOOJEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LUKIIOB B OnMocdepe;

- YMEHHUE MPUMEHSTH MOTyUYSHHBIC 3HAHUS 111 O0BICHEHUSI OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TIeNIplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY>KaIOIINX JTFO/ICH, COOI0IEHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KatoIIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

- YMEHHUE pelIaTh dJeMeHTapHble OUOJIOTHYECKUE 3a/1a4H, COCTABIIATh CXEMbI
MEPEHOCa BEIIECTB U IHEPTHUH B DKOCHUCTEMAX (LIEMH MUTAHUS);

- YMEHHUE BBINOJHATH Ja0OPATOPHBIE M MPAKTUYECKUE pabOThI, COONIIOIATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

- yYMEHHME KpPUTUMYECKH OLEHUBaTh M HUHTEPIPETUPOBATH HH(POPMAIIIO
OMOJIOTMUYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI IICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLUU, HAYYHO-IIOMYJISIPHbIE



MaTepuaibl),  paccMaTpuBaTh  TJOOalNbHBIE  AKOJOTHUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

- YMEHHE CcO037]aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001mass 6MoIOTHYECKYI0 HH(GOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaummenoBaHme pa3jiesioB U K n (ungposbie)
n/m  TeM MPorpaMmbl Bcero O;Tpom’m’le %aKTquCKHe o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypesI
bu6mmoreka [IOK
1 buornorus kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMsl U UX 1 0 0 bubmuorexa [JOK
OpraHu3aius https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U 3 0 1 bu6mmoreka [IOK
CTPOEHHUE KIIETKU https://m.edso0o.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesITeIbHOCTh KIIETKH 6 0 0 https://m.edso00.ru/7f41c292
P
5 HSISI\;II;E)KGZ?:Hﬁe a3BUTHE 5 0 1 brbmoreka LJOK
JUBHILY p https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
6 HacnencrBeHHOCTS 1 8 0 15 bu6mmoreka [IOK
U3MEHYMBOCTh OPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiusi OpraHu3MOB. 3 0 0 bubnnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe pems 1 0 0 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34 0 4

I10 ITPOT'PAMME
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11 KJTACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHue pa3esioB K n (ungposbie)
n/n ¥ TeM NporpamMMbl Bcero OﬁﬂTpO‘m’m’le %aKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsl pecypesI
bu6mmoreka [IOK
1 IBOMOLKOHHAS GHOOTHA 9 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3nukHOBEHME U 9 0 05 bubmuorexa [JOK
pa3BUTHE )KM3HU Ha 3emile ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 5 0 1 bubnmoreka [JOK
OKpYyKarolas cpeaa https://m.edsoo.ru/7f41cc74
4 CooO1ecTBa u 9 0 0 bubmuorexa [JOK
9KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
S Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 25

YACOB IIO ITPOITPAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB JIIeKTPOHHDBIE
Ne Tema ypoka nanupyemasi DakTHyeckasi uupposbIe
B KOHTpOJIbeIe HpaKanecKne AaTa H3yueHusl aAaTa U3yUeHUs oﬁpasosaTe.ﬂLHue
cero PadoThI padoThI pecypehl
Bubnmoreka IIOK
https://m.edsoo.ru
1  Bwuosnorus B cucreme HayK 1 0 0 /863e6122
https://m.edsoo.ru
/863e632a
MeTtonpl  MO3HAHUS  JKUBOU
TPUPOIBL. Ilpaxmuueckasn Bubmorexa [[OK
2 P aGoma «chgﬂwoga’me 1 0 0.5 https://m.edsoo.ru
PA3TUYHLIX ~ Memo008  npu /86366122
usyuenuu buonocuyeckux -
00beKmosy
Buonoruueckue CHUCTEMBI, bubanoreka [JOK
3 | mpomeccel u WX wu3ydeHwme. 1 0 0 https://m.edsoo.ru
Cmapmosasi duaznocmuxa /86366564
XUMHYECKUH COCTaB KIETKH buGamorexa LIOK
4 Bosa i MUHEPaTLHbLE COM 1 0 0 https://m.edsoo.ru
A P /863e674e
benkn. Cocra um cTpoeHHe bu6morexa LIOK
5 6em<0]‘3 P 1 0 0 https://m.edsoo.ru
/863e6b72
®DepMeHTHT — OHOJIOTHIECKUE
Karanuzatopsl. Jlabopamopnasn
paboma «H3yuenue Bubmmorexa [IOK
6  kamanrumuueckoii 1 0 0.5 https://m.edsoo.ru
akmuenocmu gepmenmos (na /863e6hb72
npumepe amunazvl unu
Kamanaszul)y
Bubnmoreka IJOK
7 | Yraesoupl. JIunuasl 1 0 0 https://m.edsoo.ru
/86366870
bubnuoreka IJOK
8 | Hyxnennossle kucnotsl. ATD 1 0 0 https://m.edsoo.ru
1863e6d5¢
Hcropus ¥ MeTOIbl H3ydYeHUS bubamorexa LIOK
9 K: TOIE’H Kner :HZET ?Ilﬂe 1 0 0 https://m.edsoo.ru
e, BJeto °op /863e6e88
10 KrieTka kak menocTHas >KuBas 1 0 0
cucrema
Crtpoenue JYKapHOTHIECKON
KIIETKH. Jlabopamopnas
paboma «H3yuenue cmpoenus bubnmoreka [JOK
K/1emoK pacmenuil, https://m.edsoo.ru
11 | scusommnuoix, 2puboe u 1 0 0.5 /863e6ff0
Oaxkmepuii no0 MUKPOCKOROM https://m.edsoo.ru
Ha 20MmoebIx /863e716¢c
MuKponpenapamax  u ux
Onucanue»
O6meH BEIECTB WIH bu6morexa HOK
12 MeTAGOMHAM = 1 0 0 https://m.edsoo.ru
/863e766¢C
13 | ®orocunTe3. XeMOCHHTE3 1 0 0 bubamorexa LHOK

https://m.edsoo.ru



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

/863e7c98

Bbutnmoreka IIOK
14 | Dueprerudeckuii 06MeH 0 https://m.edsoo.ru
/863e7aae
JKU3HEHHBI  IHUKIT  KJIETKH.
Jenenue KJICTKH. Muros.
Jlabopamopuas paboma Bbubmmorexa [IOK
15 | «Habmodenue — mumosa 6 0.5 https://m.edsoo.ru
KAEMKAX KOHYUKA KOPEWKA VKA /863e7dc4
Ha 20Mo8bIX
MUKDONPEnapamaxy
Bubnmoreka IIOK
16 iggcﬁzflzio Cgf{i{; Peaiuus 0 https://m.edsoo.ru
P /863e796¢
Tpancnsiust —  OHOCHHTE3 bubmmorexa LIOK
17 ek 0 https://m.edsoo.ru
/863e796e
Hexnerounbie GopMbl )KU3HH — bubmmorexa LIOK
18 0 https://m.edsoo.ru
SHpYe /86367540
bubanoreka [JOK
Dopmbl Pa3MHOKEHUS https://m.edsoo.ru
19 OpraHH3MOB 0 /863e81b6
https://m.edsoo.ru
/863e831e
bubanoreka [JOK
20 | Meiio3 0 https://m.edsoo.ru
/863e7f4a
O6pa3oBaHne W pa3BUTHE
MOJIOBBIX KJICTOK.
Omioa0TBOpEHNE. bubnunoreka [JOK
21 Jlabopamopnas paboma 0.5 https://m.edsoo.ru
«M3yuenue cmpoenuss nonoevix /863e81b6
KIemoK Ha 20MOBbIX
MUKDONPEnapamaxy
MunuBuayanbHoe pasBuUTHE bubmmorexa LIOK
22 0 https://m.edsoo.ru
OpraHu3MOB /86368436
l'emetuka  —  Hayka O bubmmorexa IIOK
23 | HACIIEICTBEHHOCTH u 0 https://m.edsoo.ru
M3MEHYHMBOCTH /863e86f2
3aKOHOMEPHOCTH HACJeI0BaHUS Bubmmorexa [IOK
24 | mpuzHakoB.  MoHornGpuIHOE 0 https://m.edsoo.ru
CKpEIMBaHUE /8638878
JurubpunHoe  cKpeuiuBaHUe. Bubnmoreka LIOK
25 | 3akoH HE3aBUCHMOTO 0 https://m.edsoo.ru
HacJjeI0BaHus IPU3HAKOB /863e89a4
CuenieHHOE HaCIICIOBaHHE
MIPU3HAKOB. Jlabopamopnas
paboma «H3yuenue Bubnmoreka LIOK
26 | pesynbmamos MOHO2UOPUOHO20 0.5 https://m.edsoo.ru
U QUSUOPUOHO2O CKPEWUBAHUSL Y /863e8c60
0po30duv Ha 20MOBbIX
MUKDONPEnapamaxy
I'enetuxa moma. HaciaegoBanue Bubmmoreka IJOK
27 | IPW3HAKOB, CLEIUICHHBIX C 0 https://m.edso0.ru
TOJIOM /863e8c60
M3MeHYHBOCTD. Bubmuotexa LOK
Henacnencreennas .
28 HM3MEHYUBOCTh. Jlabopamopuasn 0.5 https://m.edsoo.ru
- avopamop /863e8efe

paboma H3yuenue



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MOOuuKayuonHo
U3MEHYUGOCmU, NOCmpoenue
8apUAUUOHHO20 paoa u
8APUAUUOHHOU KPUBOIL)

Hacnencrsennas
M3MEHYHBOCTh. Jlabopamopuas Bbubmmorexa [IOK
29 | paboma «Ananuz mymayui y | 1 0.5 https://m.edsoo.ru
0po30Qus Ha 20MoBbIX /863e8efe
MUKDONPenapamaxy
Bubnmoreka IIOK
30 | TI'eneruka yejoBeKa 1 0 https://m.edsoo.ru
/863e8d78
PeseprHbIii ypokx. O6o6menne
31 | mo teme «HacmenctBeHHOCTE M 1 0
HM3MEHYHNBOCTb OPTaHU3MOBY
Bubmmoreka IIOK
32 | Cenexius KaK HayKa U IPOILECC 1 0 https://m.edsoo.ru
/863e9214
Mertonasr 31 IOCTIKEHUS bubanoreka [JOK
CENEKIINU pacteHuit " https://m.edsoo.ru
33 | KHMBOTHBIX 1 0 /863€9214
BuoTtexHoONOTHS KakK  OTpacib https://m.edsoo.ru
MIPOM3BOJICTBA /863e9336
OBHIEE KOJIMYHECTBO YACOB 33 4

I10 ITPOTPAMME
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11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka K Ilnanupyemas @akTH4YecKas uudposbie
Bceero OHTPOJILHBIE lIpaKTHIecKHe JaTa W3Y4YeHHs | aTa H3ydeHHs 00pa3oBaTeIbHbIE
padoThI padoThI pecype
OBoJOIMSE M METOoAbl €€ bubimorexa LIOK
1 s qeﬂiﬁ a 1 0 0 https://m.edsoo.ru
Y /863ea20e
Hcropus a3BUTHS bubmorexa LHOK
2 npe, (E)TaBJ'[eHI/Iﬁ 00 3BOJ‘II};)) 47044 1 0 0 https://m.eds00.ru
e B /8639570
Bubmmoreka IIOK
3 | MuKpOdIBOIOIHA 1 0 0 https://m.edsoo.ru
/863e9cle
[omymsamuss kak diIeMeHTapHAs
eIUHUIIA BHUIA W DBOJIOIUU. Bubnmoreka IIOK
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EctectBeHHbIli 0TOOp H  €ro bubimorexa LIOK
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Hamnpasienus u IyTH Bubmotexa ITOK
8 MaKPOSBOH}O - y 1 0 0 https://m.edso0.ru
P B /863e9cle
9  HeobpaTUMOCTh 3BOJIOINUA 1 0 0
10 Hcropus KH3HH Ha 3emsie u 1 0 0
METOJIbI €€ N3YyUCHUS
I'nnoTe3nl MPOUCXOKICHHUS Bubmorexa IJOK
11 Kl gHe;a3 L poHCXOIC 1 0 0 https://m.edso0.ru
3 emie /863eabab
PasButne xu3Hm Ha 3emile In Bubmorexa IJOK
12 ;Mnne " 3aM emite o 1 0 0 https://m.edso0.ru
P cpuol /863eabbe
OCHOBHEIE  3Tambl  SBOJIIOLHUH
wipa.  Hpaxmuseckan pagoma Buamorera IOK
13 (Hp - P p 1 0 0.5 https://m.edso00.ru
«H3yuenue uckonaempix /863038hC
o0CmamKos pacmeHuil u -
IHCUBOMHBIX 8 KOJLIEKYUSIXY
CoBpeMeHHAs HCTeMa Bbubaunoreka [JOK
14 Or;);me KOro MDA cnere 1 0 0 https://m.edso0.ru
op CCKOTO MHp /863ea48e
DBOIIONUS YyeJIoBeKa buGnnorexa IIOK
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OCHOBHBIEC ~ CTaJIHU OBOJIIOIIUHA

17 1 0
YelroBeKa
Yel0BeUeCKIL - u Bubmuoreka [IOK
1g  crioseteckue pac 1 0 https://m.edsoo.ru
MPUPOHBIC TANTAIIMY YEIOBCKa /86303ca2
Pe3zepBHbIit ypok. O6001IEHUE 110
19 | Teme «BO3HHKHOBEHHE " 1 0
pa3BUTHE XKH3HH Ha 3eMiie)»
20 | Dkosorus KaKk HayKa 1 0
Cpensr oOuTaHuA u
9KOJIOTHYECKHE (hakTOpHI. Bubmorexa [[OK
21 Jladopamopnan padoma 1 0 https://m.edsoo.ru
«Mopdgonozuueckue /863eafec
0cobeHHOCMU  paACMEHUll U3 EE—
PA3HBIX Mecm 0Oumanusny.
AbnoTHyeckue (akTOpHI. Bubmorexa [[OK
22 fgfgﬁ :LZOP Z::ma a plj) aci‘;mz 1 0.5 https://m.edsoo.ru
passumue YepeHKos Koueycay /863eb10e
Bubnmoreka IIOK
23 | Bbuornueckue GakTopbl 1 0 https://m.edsoo.ru
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DKOIOrHYECKUE XapaKTEPUCTHKU
MOMYJISIIIUAY. Ipakmuuecras
24 | paboma «lloocuém naomuocmu 1 0.5
nOnYIsIYULL Pa3HbIX 61006
pacmeHuiy
Coo0ImecTBa  OpraHu3MOB ~ — bubamorexa LIOK
25 610 :}lm P 1 0 https://m.edsoo.ru
B /863eb46a
DKOJIOTHIECKHE CHUCTEMBI bubamorexa LHOK
26 1 1 0 https://m.edsoo.ru
(3KOCHCTEMBI) /863eb46a
OcHoBHBIE MOoKa3aTenu
SKOCHUCTEMEI. DKOJIOrH4ecKue BH6H_HOTeKa LOK
27 - 1 0 https://m.edsoo.ru
MUPaMU/IbI. CaolicTBa /863eb5fa
skocucteM. Cykieccust -
28 | IIpupojHbIe 3KOCHCTEMBI 1 0
29 | AHTpONOreHHBIE 3KOCHCTEMBI 1 0
Bbubnuoreka IJOK
30 Bfocf)ipidag ;m roGaLHas 1 0 https://m.edsoo.ru
Jrocctema e /863ebb5e
3aKOHOMEPHOCTH Bubmorexa [[OK
31 ;}l’;’ueCTBOBaHHH « Htj:oc@esm. 1 0 https://m.edsoo.ru
0206asn OHMPOIbHASA /863ebd16
paboma. -
3 YenosewectBO B Omocdepe 1 0
3emun
CocymiecTBOBaHHE MPHUPOJABI H bubmorexa HOK
33 Hengséqecma PHPOZL 1 0 https://m.edsoo.ru
/863ebale
PeseprHbiit  ypok. O000meHue
34 | temsl «CoobuecTBa " 1 0
9KOJIOTHYECKUE CHCTEMBI
OBLIEE KOJIMYECTBO YACOB 34 2.5
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

- buonorus, 10 xnacc/ [Taceunuk B.B., Kamenckuit A.A., Py6roB A.M. u np.;
[Ton penmakmmeit Ilaceunmka B.B. AxkmuonepHoe o6mectBo «M3marenscTBo
«IIpocsemenue»

- buonorus, 11 kinacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.;
ITon penakmueit Ilaceunuka B.B. AxumonepHoe oOmiectBo «M3maTenbcTBo
«ITpocsenienue»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

- [IpoextupoBanue coBpemeHHoro ypoka ouonoruu — M.: ®I'BHY «MucTuTyT
CTpaTeruu pa3BUTHS o0Opa3oBaHUsD)
- IlpenonaBaHue €CTECTBEHHO-HAYYHBIX MPEAMETOB B YCIOBUSX OOHOBIIEHUS
cojiepkaHus oOmiero oopaszoBaHus: Mertoauueckoe mocodue / [Ilentnn A.YO.,
3arpannunas H.A., Huxumosa E.A. u np.]; mox pen. A.IO.Ilentnna. — M.:
OI'BHY «MHucTUTYyT cTpateruu pa3Butus obpazoBanusi PAO». 2021. — 184 c.
- CucreMa OIEHKH JIOCTWKCHHH TIUIAaHUPYEMbIX MPEIMETHBIX pPE3yIbTaTOB
OCBOCHHUA Yy4yeOHOTO mpeaMera «buosorus»: Meroauyeckue peKoMeHIanuu /
[JILA. ITapmrytnna, A.B. OBunnHukoB]. — M.: ®I'BHY «MHcTuTyT CTpaTeruu
pa3BUTHS 00pa3oBaHUs, 2023. —140 C.: uJL.
- JlocTmkeHne MeTanpeaMeTHBIX Pe3ybTaTOB B paMKax H3Y4YCHHS MPEIMETOB
€CTECTBEHHOHAYYHOTO OJioka (OCHOBHOE 00IIee oO0pa3oBaHUE): METOJUYECKUE
pexomengaiuu / H. A. 3arpanuunas, JI. A. Tlapmrytuna, A. FO. Tlentun, A. B.
TepemoB. — M.: ®I'BHY «MHCcTUTYT cTpaTeruu pa3Butus oOpa3zoBanus», 2023. —
136 C. : WII.
- buonorus (6a3oBeiit ypoBeHn). Peamuzaruss @I'OC  ocHOBHOTO 00IIETrO
oOpa3oBaHus: MeTtoaudeckoe nmocooue mnst yuurtens / E. A. Hukumosa, I'. 1O.
CemenoBa; non pen. E. A.Hukumoson. M.: ®I'bBHY «MHctutryT crparerun
pazButus oopazoBanus PAO», 2022. 170 c.: u.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbhbI U PECYPCbI CETH
HMHTEPHET

- Poccutickas DIIEKTPOHHAS IIKOJIa - https://resh.edu.ru/
- YUU.PY - https://uchi.ru/
- AO "UzparensctBo "IIpocsemnienne"" - https://media.prosv.ru/



