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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LE€JNEH, COJepKaHMs, pPE3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOM TMPUPOJBI U OOECrneyeHUn
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMma o 61o0TrUM 1AaET NPEACTABICHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU yUeOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4eHUs Y4eOHOTro MaTepuala ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKM OO0pa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIaHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylbTaraM oOy4eHHs B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHMWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[ToaTomy Hapsiy ¢ M3yd4eHHEM OOIIEOMOIOTUYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIAIHBIX 33J]1ay, B
TOM 4Hucie: NpOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYKAIOIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SMCTBEHHOU
NESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO OOECTICUEHHUS YCIOBUM JJIsl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet (GopMUpOBaHHE Yy OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTaBICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000OMAeT 3HAHUSA O XKUBOM MpUpone, €&
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHHU3alMHA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIECHHUSI K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA, COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonorun odecreunBaeT yciaoBUs A (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MIPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE NOJOKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenmMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

Ot6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3ULIMH KyJbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa30BaHUsl.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeTa «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COJAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Knetka xak Ouomornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT0o0Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU IPUPOJBI», « IKOCUCTEMBI U IIPUCYINE UM 3aKOHOMEPHOCTHY.



Lens m3yuenuss yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JCHCTBUNA B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIMMHUCS CHCTEMbl 3HAaHUN O OWOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIllUX OCHOBOU
Uit (opMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHSI OpPraHU3allid, BBIIAIOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHrue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aLUY;

CTaHOBJIEHHE Yy oOydarommxcs oOue KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KMBOW MPUPOJIBI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUN
Onooruu;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHHUS K HEl, COOTI0ICHUS] DTUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TMOCJIEJICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIEel cpejie,
COOCTBEHHOMY 3/I0pPOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS O0s3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAayUYHbIE PEIMETHI.

Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HEezEMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMUpOBAaHUU COBPEMEHHON HAy4YHOH KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Kosbios, [Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€0IeHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpauu:

Tabmuubl 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
JKUBOU TIPUPOIBI».

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIBHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAsS CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GyHKIIUU OEJKOB.



depMmeHThI — OnoaornUeckue karaau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cybOctpatHas cnenupuuHocTs. Kodepmentsl. Butamunsl. Orianuuns
(epMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

VYrieBoibl: MOHOCaxapuabl (TIH0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W mHojucaxapuibsl (Kpaxmana, TJIMKOTEH, IeJTI0J03a).
buonornueckue QyHKIIUU YTIIEBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxneunnossie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Krnerka kak uenoctHas xuas cucrema. OO01ie npru3Haky KJIETOK: 3aMKHYyTast
HapykHasg memOpana, Moiekynbl JIHK kak reHerudeckuil ammapaT, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XMBOTHOU U
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranousl kietku: OIIC, ammapat [Nonbmxu,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHAPHUM, TIUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunbl mmactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Jnarpammel: «PactipeieieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOJEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJbl BOAb, «buocunres 6enka», «CTpoeHHe MOJIEKYJIbI OeliKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenue mMosekybl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKH,
«CTpoeHHEe pPACTUTENBbHOM KIETKW», «CTpoeHHE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», «YTIeBOAbD), «JIMIuIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTtaqauTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «V3ydyeHuwe CTpoeHHS KIETOK pacCTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB M DHEPrUM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOpHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMoCHHTe3. XEeMOCHHTE3UPYIolue OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTaIlbl SHEPreTH4eckoro ooMeHa. I mukomnus.
bpoxenne u ero Buibpl. KucnopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanue. IPGHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuyeckoil MH@OpManMuU B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasiuuu. KomupoBanue amuHokucnor. Ponbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. W.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpumwmsi, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenue u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anukauuu «Yasoenne IHK u tpanckpumumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HaAUE€HUE JJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUU CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK U crepMaro30ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, ractpynsnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pAaCTEHHN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MIECKONUTAOLIIUX U
4eIoBeKa», «OCHOBHBIEC CTAAUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aNIUInKauus «Jlegenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTuku. Mictopus pa3BuTusa reHeTUKU. Posib uTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHeTUUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBICHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH paCIICIUIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJO0BaHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpane. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CuernieHHoe HacneaoBaHue npu3HakoB. Padorta T. Moprana 1o cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapynieHune clernieHns reHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnUecKue KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MpeIpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTnueckue UM TreHepatuBHble MyTanuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOI€HETUYECKAsl OCHOBA», «3aKOH YHUCTOTBI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTIHOTO
CKpeluBaHusy, «Menosy, «B3anuMoaencTsue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacCTEHUH, )KUBOTHBIX M 4ejoBeKay, «[ eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapUOTHUIIBI 4elOBEKa W YKUBOTHBIX,
«Bunpl uzsmeHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUYUBOCTDY.

OOopynoBaHue: MoOAENU-AMIUIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTanuu OpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlabGopaTopHas pabora Ne 5. «/3ydenwe pe3yiabTaTOB MOHOTHOPHUIHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnuUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOIO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuil y Ipo30¢uiasl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MpOUCXOKACHUS K MHOTOOOpa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHNS JOMAILIHUX )KUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OILIEHKa JKCTephepa. bImM3KopoacTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX M1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX  CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoB.

Tabnuipel 1 cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMaHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC rEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypcust «OCHOBHBIE METOJABI UM JOCTHXKEHUSI CENEKIMU PACTEHUU U
JKHUBOTHBIX (Ha CEIIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsE OHOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust © €€ MecTo B OUOJNOTMU. BiusiHue »BONIOIMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
Bbuoreorpaguyeckue: cxoacTso u paznuuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX IyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapeunHa. lIpeanochUlKM  BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHOKylIue CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M30inums 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop 3Boiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopGh03bl M UAUO-aTaNTAIHIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHbIE  (OPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOTHIeCKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporucxoxkieHHEe OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTuBHAs paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTne opraHnueckoro Mupa Ha 3emiiey», «3apoabliu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonmTepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus»,
«/IBmkymue cuibel 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsH, KoyuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», Monenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaThl «PazButue HacekoMoroy, « Pa3BuTue Jasarymkm»,
MuKponpenapar «/Ipozoduia» (HopMma, MmyTanuu GoOpMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaboparopHas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABICHHUS O 3apOXKICHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHCHepMmus. XUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHUE MPOTOKJIETKHU. l[lepBble KIETKM W HUX SBOJIIOLUS.
DopMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mnepuoiabl: KEeMOPUUCKUH,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

KaliHo3oiickas »3pa ®W €€ mepuoAbl: MaJCOT€HOBBIM, HEOIE€HOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid U
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKICHUM YeJoBeKa. MeTroasl u3ydeHus aHTponoreHesa. CxolcrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3MEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasmumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMsS CYIIECTBOBAaHMS, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckne packl. OCHOBHblE  OOJbIIME  pachkl:  €BPOINEOUHAS
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. ENMHCTBO YeIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHeUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHCTEMa OPraHWYECKOIOo MUpPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOEHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJEOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YelOBeKay», «llpeBHeumue moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeYeCKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHIA), CIENKU WIH
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHSI KaK HayKa. 3afaud ¥ pa3aeibl SKOJOTHH. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukamuss -sKonoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. POoTONEPUOAU3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  a0MOTHMYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAJIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYIIECTBOBaHHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsaius.

JlemoncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuszMoBy», «®Portonepuonnusm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (dkocucteMsbl). [loHaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3kocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE
NOKa3aTelIM JKOCHUCTEMBL: OMomacca, NPOAYKLIHA. ODKOJIOTMYECKHE IHPaMUJBbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMAa XBOMHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE UKl AIEMEHTOB (yIiepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroilunBocTH Ouocgepsl. OCHOBAa palMOHAIBHOIO YIPABICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHs: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «Ilumesrbie nenu», «buoleHo03: cocTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTEHHBIC BO3ACHUCTBUA HA IPUPOAY», « BakHENIINEe MCTOYHHUKHU 3arPSA3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomas ouochepo»,
«®DakTtopel  gerpamauumud  nouB»,  «llapuukoBbiii  3ddexkT»,  «DakTOpHI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukamnus «Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IeCTBaY, KoJUieKuun «buoiienos», «Bpenurenn BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX KYIbTYp», TepOapuu U KOJJIEKIIUA PACTEHUI U dKUBOTHBIX,
PUHAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHMM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, paclIupeHue >KU3HEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUIMCKOT0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH mepea PonnHoM, roproctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3bIK M KYJbTYpPYy, HNPOIUIOE U HACTOSAILIECE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMU, TOHHUMAaHUS 3HAUYCHUS OWOJOTMU B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0O HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY OBbITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



NOHUMaHUE SMOILMOHAIIBHOI'O BO3ACHCTBUS dKUBOU IPUPOJbI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HU (310pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJIEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIBHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCHOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIECTBOBaHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE ONbITA
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKAIOIIEU CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKUX MpOoOJeM M IMyTed HuX
pelIeHMS;

CHOCOOHOCTH UCTIOB30BATh MIPUOOPETaEMBbIE MTPU U3YUECHUH OMOIOTHH 3HAHUS
U yMEHUS TpU  pEHIeHUH NpoOJieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHYy BHUJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEW TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPUATHBIE 3KOJIOTMYECKHUE IMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJILHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JII COBPEMEHHOW LMBUIIM3ALINU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  palMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMoit
IPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA JJs aHaidu3a |
OOBSICHEHHMSI SIBICHUIM OKPYKAIOIIET0 MUpPa M MPOUCXOSAIMINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEOBATEINBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM IO OWOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC TMOHSITHS, OTpakarollue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHbIE
yuyeOHble JeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE),
obecneunBaomye GopMrupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH U COIIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcsi, CHOCOOHOCTh OOydaroluXcs HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLUUIIIMHAPHBIC, MUPOBO33PEHYECKNE 3HAHUS U YHUBEPCAJIBHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (OPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(uUKaIi, 0000IIEeH s ), PACKPHIBATh CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTH)KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIT0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl 00BsICHEHUST (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PELICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTUYECKH OLICHUBATH
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIA A3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWSd M 3allUTBl  MH(MOpMaLuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX c(hepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM TUCKYCCHUU O CYIIECTBY OOCYyXaaemMol TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOIEHUS U B3aUMOJECHCTBHUS, MOHMMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C Yy4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSX M IIOCTYIKaxX IO OTHOILIECHHUIO K >KMBOUW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELICHUS TPOOIEMBI ¢ YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI peQIIeKCUU [JIs OLEHKHU CUTyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToOB
NEATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX I@pU AaHAIW3E pE3yIbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B PA3jMYHBIX YYEOHBIX CUTYyalHsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHble pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJOTMU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PAMOTHOCTH Y€JIOBEKA ISl PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpKAHUE OUOJOIMYECKUX TEPMUHOB M TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsi >KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOTOOOpasus u
MPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. U. BaBuiioBa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHNE XUBBIX CHUCTEM, IIPOLIECCOB M SIBICHHUW, OPraHU3alMs U IPOBEICHUE
OMOJIOIrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBIEHUE 3aBUCUMOCTH
MEXy HCCIEAYEMBIMU BEJIUYMHAMHU, OOBSICHEHHME IIOJYYEHHBIX pE3yJbTaTOB,
VICIIOJIb30BAHHBIX HAY4YHBIX IOHATUI, TEOPUN U 3aKOHOB, YMEHHE J€J]1aTh BBIBOJIBI
Ha OCHOBAaHMM IOJIyYEHHBIX PE3yJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHMS, PA3MHOKEHUS, WHIAUBUIYATbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3J0POBbsl M 370POBbA
OKPYXAIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOAHON cpese, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTUH TUIS palMOHATILHOTO
PUPOOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh IOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTrO Tmipeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUNW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX W
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJSAINSA, TeHOMOHA, DBOJIONHS, ABWXKYIHME CHIBI ((aKTOPhI) SBOJIONNH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHU000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMua, OruoreoreHos, ouocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHUE TEOpPHH (SBOMIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOreOlEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHOca
BEILIECTB M TOTOKA SHEPIMH B SKOCHUCTEMAX, AHTPOIOTCHHBIX HM3MEHEHUU B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1LeNplo obecriedyeHus: 0e30macHOCTU CBOETO 3J0POBbSI U 3JI0POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHUBATh M HHTEPIPETUPOBATH HUHGPOPMAIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIT0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD g 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY’Karomasl cpejia 5 1 bubmorexa HOK
P pyKaiom pex https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ecT4
b K
5 PesepBHOE Bpems 2 1 nommorexa [0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 | )5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo 4acon DJIeKTPOHHbIE
ungposbie
Ne n/m Tema ypoka Kontpoabnbsie IlpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
) [IpakTrueckast padora Ne 1 | 0.5 Bbu6motreka [JOK
«/cronp30BaHuE pa3IMYHBIX METOJIOB MPH ' https://m.edsoo.ru/863e6122
U3YYECHUU OMOJOTHYECKHX O0BEKTOBY
3 buonoruueckue cucTemsl, TPOLIECCH U UX | bubnnorexa [JOK
A3y4YEeHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u | bu6mmoreka IIOK
MHHEpaJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bu6mmoreka IIOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
p https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas padora Ne 1
6 «3 eHHeiaTaJIHTHI::{eCKIz)ﬁ aIfTI/IBHOCTI/I 1 0.5 bbmmorexa [TOK
ya ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTaasbl)»
bubnunorexa LIOK
7 v JJI 1
TJICBOMBL. JIHITHIBT https://m.edsoo.ru/863e6870
b K
8 Hyxnennosbie kucnotsl. ATO. 1 nomorexa LO

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




HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bub6nmoreka [IOK

9
Kunerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas )KuBasg cCUCTEMA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3yueHue
PaToPHAT b . . bub6nmoreka [IOK
CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
11 5 Saxc 9 POCK 0.5 https://m.eds00.ru/863e6£f0
TPHOOB 1 DAKTCPUH HOML MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OIVICAaHUE
bubnunoreka LIOK
12 o 3]
O6meH BemecTs uti MeTadoH3M https://m.edsoo.ru/863e766¢
13 dotocuHTE3. XEMOCHHTE3 bubmorexa HOK
https://m.edsoo.ru/863e7¢98
o bub6 K
14 DHepreTudeckuii o0OMeH uommoreka T10
https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. Jlabopatopnas pabora Ne 3
15 «HabOmroeHre MUTO3a B KJIIETKAX KOHYMKA 0.5 bubnuorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubmuorexa [IOK
CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmoteka IIOK
17 T —0 o
PancAIA MOCHHTES bestka https://m.edsoo.ru/863e796e
bubnunorexa LIOK
18 H — .
CITICTOUHEIE (POPMEI KUHN BHPYCHI https://m.edsoo.ru/863e7540
bu6nunorexa LIOK
19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edso0o.ru/863e81b6

https://m.edsoo.ru/863e83 1e




bubnmoreka [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

)1 OmnogorBopenue. JlabopatopHas pabora 0.5 bubnmnoreka HOK
No 4 «M3yuenue cTpoeHHUsI MOJTOBBIX KIIETOK https://m.edso0o.ru/863e81b6
Ha TOTOBBIX MHUKpOIIpEnaparax»

22 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB. bubamorexa LOK

https://m.edsoo.ru/863e8436

3 'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnorexa [JOK
U3MEHUYUBOCTHU https://m.edso0.ru/863e8612

24 3aKOHOMEPHOCTHU HACIEAOBAHUS bubnnoreka [JOK
MIPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBAaHUE https://m.edso0o.ru/863e8878

)5 JurubpugHoe ckpenBanue. 3aKoH Bu6moteka [JOK
HE3aBUCUMOT'0 HACIIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BAHHUE MPU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
26 pesyniTaTI())B MfﬂorH6pMﬂH0ro Zq 0.5 bubmorexa HOK
https://m.edsoo0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 I'enetuka nomna. HacnenoBanue nmpu3Hakos, bu6nunorexa LIOK
CLEIUIEHHBIX C [10JIOM https://m.edso00.ru/863e8c60
N3menunBocts. HenacnencrsenHnas
n3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.

)3 Nzyuenune monpuKamoHHON 0.5 bubmuoreka [JOK

MU3MEHYUBOCTHU, TIOCTPOEHHUE
BapHAaIlMOHHOTO psifia U BapHallHOHHOM
KpHBOW»

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




HacnencrBenHas U3MEHYMBOCTD.

29 JlaboparopHuas pabota Ne 7. «AHanu3 1 0.5 bubnmnoreka HOK
MyTalui y Jpo30(HiIbsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bu6nmoreka [IOK
30 Pereriica sienorexa ! https://m.edsoo.ru/863e8d78
31 NTtoroBeiii KOHTPOJIb 1

bubnunorexa LIOK

32 Cenexuus Kax HayKa u npouece I https://m.edsoo.ru/863e9214

13 Meroabl U JOCTUKEHHUS CENEKIINU 1 bubmmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
buotexHosorus kak orpacib

34 IIPOU3BOJCTBA. MITOrOBbIi KOHTPOJIb 1 bubmorexa LIOK

. https://m.edsoo.ru/863e9336
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourposbuble IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHui 00 | Bbu6moteka [JOK
3BOJIIOIIUU https://m.edsoo.ru/863e9570
bubnunoreka LIOK
3 MuipossosmoLs ! https://m.edsoo.ru/863e9cle
[Tomynsamus Kak 3ieMEeHTapHask eUHUIIA
4 BHJAa ¥ 3BorOIMH. JlaboparopHas pabota | 0.5 bubmmoreka [JOK
No 1 «CpaBHeHuUE BUIOB 11O https://m.edso0o.ru/863e99c6
MOp(}oIOrHUIecKOMYy KPUTEPHIO»
5 JIBroKyIye cuiiel (37eMeHTapHbIe (DAKTOPHI) | bubnnorexa [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennblit 0TOOp U €ro GopMbl 1 hitps//m.edsoo.r/863¢9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota | 0.5 bubnnorexa [JOK
No 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIIBHOTO
XapaxkTepa
but6mmoreka [IOK
8 Hampasnenus n mytu Makpo3BOJIIOLIMHT 1

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




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3Hu Ha 3emile U METOABI €€
10 W3y4YEHUs
1 I'Mnoressl MPOUCXOKIACHUS KU3HU HA bubnuoreka [JOK
3emiie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [{OK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 bubmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOIIAEMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKLIMSIX)
14 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
15 CoBpeMeHHas cuctemMa OpraHu4ecKkoro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
16 JBroxymue cuitbl (paxTopsl) bubnnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA
13 UenoBeyeckue pacsl U MPUPOTHBIE bubmuoreka [IOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea2
Pesepubliil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA
3emiie»
20 DKoJ0rus Kak HayKa
71 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnuotexa [JOK

(baxTopsl

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




AbuoTtndeckue daxkTopsrl. JJabopaTtopHas
pabota Ne 3. «Mopdonorndeckue
0COOEHHOCTH pacTEeHHUI U3 Pa3HBIX MECT

bu6nmmoreka [IOK

22 obutanus». JlabopatopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT M pa3BUTHE
YepEeHKOB KOJIeyca
Bu6muotexa [JOK
= Brotieckite pakTopkl https://m.edsofru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckas pabora Ne 2 0.5
«IIoaCYET IOTHOCTY MOIYJISILUI PA3HBIX
BUJIOB PACTCHHID)
Bbu6moteka [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 https://m.edsofru/863eb46a
Bbu6moteka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsoc]fru/863eb46a
OcCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuabsl. CBoiicTBa brbmmorexa [TOK
skocucTem. CyKiieccus https://m.edsoo.ru/863ebSfa
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubmuoreka [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK
omocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Onochepe 3eminn
1 CocymiecTBoBaHUE TTPUPOIBI U bubnmoreka [JOK

YCJI0BCUECCTBA

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




34 HtoroBbiit KOHTPOJIb
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34






YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 xknacc/ benses JI.K., bopoaun [1.M., demmiun .M. u npyrue;
nox penaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue

buomnorus, 10 knacc/ benses J1.K., Kyznenosa .M., JIpimiui .M. u apyrue;
nox penakiuei bensesa J[.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO

"UznarensctBo"[IpocBemienue”

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
buonorus. [loypounsie pazpadbotku. 10-11 kmaccel. ba3oBblil ypoBeHb;
buonorus. O6mias 6uonorusi. Pabouas terpaap. 10-11 xiaccel. bazoBsiit

ypoBeHb. Cabmmna O.B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

POUI, Uudoypoxk, Pokchopa, Peury EI'D, Sxmnacc
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