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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit denepannu, a TakkKe MOJOXKEHUS O
cneuuduke OMoIOruy, €€ 3HaUeHNU B [TO3HAHUU KUBOM MPUPOJIBI U 0OECTIEUEHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeeNeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0OOpa30BaTEIbLHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEAMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpOBEHb) peaan30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpMEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, PEACTABICHUN O 310pPOBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHH yAEJICHO BHUMaHHE HCIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM KU3HU JUISl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1€JeCO00pa3HOro TMOBEICHUS B OKpYyXKalolled NpUpPOJAHONM Cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHus



YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOasl,  (HOPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero o0pa3oBaHMs, COLUMAIM3ALUU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MNPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTUH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIOININE aJeKBaTHOE IOBEIECHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCUCTBHH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3o0BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
u1st OPMUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHHU3aIMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYaIOIMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHadu3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SBICHHS OKPYKAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE W COONIOACHHE Mep NPO(PHUIaKTHKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBEeHHO-HAyUYHbIE TPEIMETHI.

st u3yueHusi 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHus
otBoaUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaccuukamusi, MOJETMpPOBAHUE, CTaTUCTUYECKas oO0paboTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcnosb3oBaHME pa3IUYHBIX METOAOB MPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpPTaHU3AIMKU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBAa OenkoB. buonornueckue
byHKIIUN OEIKOB.

®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmeHTsl. ButamuHbl.
OTnmnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIMM YTrII€BOIOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTUHU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOJAEUCTBHUS
ujel 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KICTKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuornyeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [luTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHIpuUM u tiactun. Bunbl mmactun. HememOpaHHble
OpraHOMJIbl KJIETKH: PUOOCOMBI, KIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/IOB KJIIETKU. BrirroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllanu, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr n cxembl: «llepuogudeckas TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosexysibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHuEe pacTUTENBHOM KIETKN», «CTpOoeHHe MPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMmuasn.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHblie 1 NIpakTHYeCKUE PAdOTHI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHwe CTpoeHHsS KJIETOK pacTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUil OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsblii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuii cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uHPopManuu B KIETKE. | @HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W uHTerpasza. lIpodumaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.



Tabmuubl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUNDY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJesb cTpyKkTypbl JTHK.

Tema 5. PazmHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHpIii MK, WM JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiouHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonoruyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Ctaaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKU — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buasl Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE JIJIS1 CENEKIUU.

[TonoBoe pa3MHOXKEHKE, €r0 OTINYHUS OT OECI0JIOrO.

Meito3. Cranuu meio3a. Ilpouecchl, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUH CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0oOpa3oBaHUs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OImiogoTBOpEHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSAMOE, HEmpsiMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHHS: CTPOCHHUE
CEMEHH, CTAJINM PA3BUTHSI.

JlemoHcTpanum:



Tabmuipel u cxembl: «DOpPMBI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukamus JJHK», «Mutosy,
«Menos», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «'ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKka MeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJENb-alIuinKanus «/leieHne KIeTKn», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlabopaTopHas pabota Ne 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabora Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMApATAX ).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. Mcropus pa3Butus reHeTUKU. Posb nuTosioruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HUTOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEpPHOCTH HAcCJIeNOBaHUsl MPU3HAKOB, YCTAaHOBIECHHbIE ['. Mennaenem.
MonorubpuHoe ckpenBaHiue. 3aKoH eAuHooOpasusi TUOpPUIOB TMEPBOTO
nokoneHud. IlpaBuno agoMuHMpOBaHWs. 3aKOH pPACLICIUIEHWS NPU3HAKOB.
['unoresa yucrotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanm3upyromee cKkpenBanue. Mcnoap30Banne aHAIM3UPYIOIIETO CKPEIINBAHUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHUIO FeHOB. HapyleHue cueruieHusi reHOB B Pe3yJbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enernka nosia. XpoOMOCOMHOE OIpPEACIICHHE IMoa. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporaMeTrHeie OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHUIbI ©3MEHYMBOCTU: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBEHHOHN U3MCHYUBOCTH. XapaKkTepuCTUKa
MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KpUBas.



Hopma peakunu npusHaka. KoinuecTBEHHbIE M KAauyeCTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Npu4rHBI MyTaluidi. MyTareHHbie (GaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKA: TCHEAIOTMYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHIM, ONOXUMHYECKHIA,
MOJIEKYISIPHO-TEHETUUECKU. CoBpemeHHOE ONpeIeJICHHE r€HOTHUINA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPeIpacroyioKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hell. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYCHHUE METUIIUHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u  cxembl:  «MOHOTMOPUAHOE  CKpEIIUBAaHUE U €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«lIutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3aumonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYecKue KapTbl pACTEHUM,
JKUBOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBAHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBuw», «MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKpomnpenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(GhOopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:

JlaGoparopnas pabora No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKpPEUTMBaHUS y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas pabota Ne 6. «M3ydenne MoaupuKaiMOHHON U3MEHUHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHOM KPUBOW.



JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOUECC. 3apOKJICHHUE CEJEKUUH U JIOMECTHKALIMS.
Yuenne H. . BaBumoBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeleKIUHA. MacCoBBIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU pPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelnBaHue — WHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IIOJIMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKUUU paCTeHUH, >XUBOTHBIX U
MHUKPOOPIaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHKeHepus. Kilerounbsle KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHUE PACTECHHM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosmembl. MO  —  reHetruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI NPOUCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akagemuka M. @. MBaHoBay,
«Ilomumnonnus», «OO0beKTh OMOTEXHOMOTHMY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHKe», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJ0B U KOPHEIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUSI CEJIEKIUA PACTEHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBOJTIOIMOHHAA OMOJIOTHA.



[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIIOLIMOHHOM TEOPUHU. DBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u ¢hjaop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIVMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. Ilpeanocbulkyn BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IMPU OTPAHUUYEHHOCTH PECYPCOB, HEONMpEAeNEHHAsT U3MEHYUBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHbBIN
npoluecc U KOMOWHATHBHAs W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30inums 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMoUUU. [Ipumepsl
MPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UAHOATANTAILUH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. PopMbl  IBONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IponcxoxkIeHHE OT HEeCHEeUHAIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromast
crenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuips! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyiiecTBoBaHue», «EcTecTBeHHBIN 0TOOPY», «MHOTO00pa3ue COPTOB pacTECHU,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHYMUBOCTH», «Apomopdo3b», «Uaumoamantauum», «OOmas aereHepauus»,
«/IBmxkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.



Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUA00OPa30BaAHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 00BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtune
JSATYIIKWY, MUKporpenapat «/lpozoduna» (Hopma, Mytanuu (HOpMBI KPBUIbEB U
OKpacKH TeJna).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MTOATBEPKICHUE XUMUUECKON 3BOIOIMY. HavyaibHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX HBOJIOLUS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickass spa u €€ TMepuoabl: KEeMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

KaiiHo3oiickas »3pa ®W €€ TepUuOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMOUMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHHi o
MPOUCXOXKJIEHUU ueroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxoacrtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHNE YeIOBEKa.



JBwxymue  cuiabl  (pakrtopsl) — aHTpornorene3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIH.

Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPOMEOUAHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMjHas  (PKBAaTOpUabHAas),  MOHTOJOMIHAs
(a3maTcko-aMepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBHUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. Opu, Y.
JlapBuH.

Tabmuubl u cxemsl: «Bo3HukHOBeHHue COJNIHEUHON cucTeMbl», «Pa3BuTue
opraHuyeckoro wmupa», «PacturenpHas wierka», <OKuUBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoOBpeMEHHash CHCTEMa OPraHWYECKOrOo MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIIETIKK WJIU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJorHuYeckas TaOnuIa, KOJUICKIUS «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKoJIOTUs KaK HayKa. 3a7a4yd U pa3Aeibl SKOJIOTuru. MeToAbl SKOJIOTUYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME M aHTPOIMOTeHHbIe. JlefcTBHE HSKOIOTHYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.



AOGuoTnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTUYECKHX  (DaKTOpOB.
buosiornueckue puTMsl.

buotnueckune bakTopsI. Bunpr  OmoTHueckux B3aUMOJCHCTBHM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJISI CYILIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisiuuu. OCHOBHBIE IOKA3aTENH
NOMYJSILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. JJMHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranuszMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PaCTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (muimeBasi). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornuecknue cuctemsl (dkocucteMsbl). [loHAaTHe 00 »sKocucTeMEe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMmacca, MNPOAYKIHUS. DKOJIOTHMYECKHE
nupamMubl: TPOAYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBa HKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  JKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.



VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ounocdepe.

KpyroBopoThl BemECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (YriaepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6Mochepe 3emiii. AHTPONIOTEHHbIE U3MEHEHUS B Ouocdepe.
['moGanbpHBIE IKOTOTUYECKUE TPOOTIEMBI.

CocyniecTBoBaHUE MPUPOJIbI u YeJI0BEYECTRA. CoxpaHneHnue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO
YOpaBJIEHUS NPHUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCUCTBHS HAa  IpUPOLY», «BaxkHEHMIIME HMCTOYHHUKHU
3arps3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeril 3hdext», «DakTopbl
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: MojaeNb-anmukanus «TUnudHble OHOLIEHO3bI», TepOapwHii
«PacturtenbHbIe COOOIIECTBaY, KOJUIEKINHA «bHoleH03», «Bpeaurenu BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIaM OJHOTO BUJA,
Kpacnas knura Poccuiickoit ®enepanmu, H300paK€HUsS OXPaHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMUCS TMPOTpaMM  CpeaHero  obmiero  0o0pa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bruomorus» JOCTUraroTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEIUI0 H
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JHUYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH IMIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX ACHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPOJIbI,
ToCTUXeHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexxIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE W peaju3alus 370pOBOTO0 U 0Oe3omacHoro oOpasza >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Quuueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MNPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cpepaM mpodeccrnoHabHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHWE K MpPHUpOJie KaK MCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHUE TJI00aJBHOTO XapakTepa JKOJOTMYECKHUX MpOoOJeM W MyTed HX
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJIeHHBIX HA COXpPaHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUIATHE JEUCTBUM, MPUHOCAIIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0OecrieyeHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/laHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIONb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJNbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIAUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPOlLiece,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroye (dbopmupoBaHue (yHKIHMOHATIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAIbHOM MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH UX XapaKTEpHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpENENATh 1ETU JeATCILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  PaA3HOrO  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM ACSATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOIAMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbII TMOUCK IMEepeHoca CPEeACTB U CIocoO0B
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpejlaraTb OPUTMHAIBHBIE MOJAXOJbI M PEIIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
otbope Omosornyeckoil nHpopManru, HEOOXOAUMOM ISl BBITIOJHEHHS YU4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  MpEACTaBICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3HMIMKI JIPYTrUX YYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM CHOCOOaMU OOIEHUS W B3aUMOJEWUCTBUS, NMOHUMATb
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHasl 1eITeIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAECUCTBUI C y4ETOM OOMIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIieHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM U MBICIUTENBHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX IMpU aHallU3€ pe3yJbTaToOB
NEeSTEeIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM 1O OCBOCHUIO, HHTEPIIPETALIMH U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAayYHOW KApTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKA, OpraHu3M, MeTabonu3M (0OMeH BELIECTB M IpEeBpallCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpAJbHAsS JOrMa MOJCKYJIsApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
MX IIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX TMOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB U MPEBpALICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30IacHOCTHU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCIOIb30BAaHUS JOCTHXKCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEelI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS 7Sl MPEACKa3aHHsl HACIEIOBAHHS TPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJAEP)KAHMSA, BKIIOYAIONIYIO0 TIICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MoIOrnYecKyt0 HHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mnpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBAaTh COACpKaHHE OUOJOTMYECKUX TEPMHHOB M TIOHATHU:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMXKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, IKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas upamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit spomoruu A. H. CeeprioBa, yuenuss o o6uochepe B. 1. Bepnaackoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OMOJIOTHYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS sl OOBSACHEHHS] OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JAOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W TpaKTUYECKHe paboThl, cOOI0IaTh
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAaccOBOW MH(pOpMALMU, HAYIHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmmorexa [IOK
A https://m.edso0.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KosmmvecTBo yacos D1eKTPOHHBIE HUPPOBLIE
/i Tema ypoka Beero Kontposbubie IIpakTnueckue o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeToab! TO3HAHUS )KUBOW IPUPOIBI.
[IpaxTuueckast padora Ne 1 «crons3oBanue 1 05 bubnuoreka [IOK
Pa3JIMYHBIX METOAOB IPU U3yYEHUHU ' https://m.eds00.ru/863e6122
OMOJIOrNYECKUX OOBEKTOB
Bbuonorudeckue cuctemsl, MPOLECCHl U UX 1 bubnuorexa [IOK
U3y4EHUE https://m.eds00.ru/863e6564
CoiicTBa 6MOCHCTEM U UX pa3HOOOpasue 1 bubmorexa LIOK
https://m.edso0.ru/863e6564
YpoBHU opraHu3any OuocucTeM 1 Bubmiorexa LIOK
https://m.edso0.ru/863e6564
XuMuueckui coctaB KiaeTku. Boga u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIU https://m.edso00.ru/863e674e
bubmuorexa [JOK
Bbenxu. Coctas u cTpoeHue OeKkoB 1 https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE KaTallu3aTOPHI.
JlaGopatopHas paborta Ne 1 «M3ydenue 1 05 bubnuorexa [IOK
KaTaJIMTHYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha ' https://m.eds00.ru/863e6b72
pUMepe aMHJIa3bl WK KaTala3bl)»
Yraesoapl. JInnuasl 1 bubnmoreka [JOK



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

https://m.edso00.ru/863e6870

10 HyxnenHoBbIE KUCTOTHI bubmiorexa LIOK
https://m.eds00.ru/863e6d5c
11 Hyxneunossie kuciaotel. ATO ngsHE;T:(iigrou/I; 6366d5¢
12 Hcropust 1 METObI U3YUEHHUS KIIETKU. bubmmoreka [JOK
Knerounas teopus https://m.edso00.ru/863e6e88
13 KiteTka kak menocTHas xKuBasi CHCTEMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «3yuenue bubnnoreka [JOK
14 CTPOCHUS KJICTOK PAaCTCHUH, )KUBOTHBIX, TPHOOB 0.5 https://m.edso00.ru/863e6ff0
1 OaKTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX https://m.edso00.ru/863e716¢
MUKpOIIpenaparax U uX OIMUCAHHUC)
15 bubmuorexa [JOK
Opranonipl KJIETKH https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢
bu6nmoreka [JOK
16 Kiterounoe siipo. XpoMocoMBI https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716¢
17 [IpokapunoTnueckas KieTka
bubnmnorexa [JOK
18 OOMEeH BEIIECTB N META00IN3M https://m.e dsogru 18636766¢
bubnuotexa [JOK
19 ®otocuiTes. XemocHHTes https://m.edsogru/863e7c98
bubnmuorexa [JOK
20 ueprerueckuii oomen https://m.edsogru/863e7aae
21 [TpakTudeckast paboTa Mo PEIICHUIO 33]1a4 110 1

TeMe «DHEePreTUYECKUuil OOMEH»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

bubmuorexa [JOK

22 buocunres 6enka. Peakius MaTpudHOTro CHHTE3a https://m.edsoo.ru/863e 796
23 Tpancusmus — OnocuHTE3 OelKa Etilfsﬂ;lrztiigroug 6307966
24 [TpakTrueckas paboTa Mo PEMICHUIO 3a/1a4 110 1
teme «buocunTes Oenka»
o5 [IpakTudeckas paboTa Mo PEIIeHUIO 3a/1a4 110 1
teme «buocunTes Oemka»
26 [IpakTudeckas paboTa Mo PEIICHUIO 3a/1a4 110 1
teme «buocunTes Oemka»
bubmuorexa [JOK
27 Hexknerounsie popmbl )KM3HU — BUPYCHI https://m.e dsogru 186367540
bubmuorexa [JOK
28 @®opMbl pa3MHOKEHUSI OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
Henenue knetku. Muros. Jlabopatopnas pabora
29 «HabmroeHre MuTO3a B KJIIETKAX KOHYMKA 0,5 bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIpernapaTax»
30 [IpakTrdeckas paboTa Mo PEIICHUIO 3a]1a4 110 1
teme «MHuTo3»
. bubnuotexa [JOK
31 Meiios https://m.edsogru/863e7f4a
39 [TpakTrdeckas paboTa 1Mo pemIeHHUIO 3a1a4 o 1
teme «Meito3»
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
33 JlaboparopHas pabota Ne 4 «M3yueHue 05 bubmuorexa [JOK

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edso00.ru/863e81h6



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

ITpakTiueckas paboTa MO PEIIEHHIO 3aa4 110

34 1
teme «["amerorenes»
bubmumorexa [IOK
3 OnofoTROperiie https://m.edsogru/863e81b6
36 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.eds00.ru/863e8436
37 'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubnmoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
38 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnnoreka [JOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878
39 Pemenue 3a1ay Ha MOHOTHOPUHOE 1
CKpEIIUBaHKE
40 JAurubpuaHoe cKpenBanue. 3aKoH bubnnorexa [HOK
HE3aBHCUMOI0 HACJIeI0BaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
41 Pemienue 3a1a4 Ha IUrMOPUIHOE CKPEIIMBAHNE 1
42 Pemienue 3a1a4 Ha TUrUOPUIHOE CKPEIIUBAHUE 1
JlabopaTtopHas pabota Ne 5 «3yuenue
43 pe3yJIbTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO 05
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX
MHUKpOIpenapaTax»»
44 CuernieHHOe HaclieI0BaHUE MPU3HAKOB 0,5 ngjﬁ;f;igﬁg 6368c60
45
97 ['enetuka moma. HacnenoBanue npu3Hakos, bubnmnoreka [JOK
CIIEIUICHHEIX C IIOJIOM https://m.edso00.ru/863e8c60
78 H3menunBocTh. HenacneacteeHHas 05 bubmuorexa [JOK

U3MEeHYUBOCTh. JIabopaTopHas pabota Ne 6.

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Nzydyenne MoauUKaIMOHHON N3MEHYHBOCTH,
MIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBO»

HacnencrBennast usmeH4nBoCTb. JIaboparopHas

29 abora Ne 7. «AHanu3 myrtaruit 030 UJIBI 1 0.5 bubmorexa [IOK
E 4 FOTOBLIX MHKpOHpeH:;a:aX»y 7po30Q https://m.edso00.ru/863e8efe
bu6mmoreka [IOK
30 Teneriica uenosexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacmencTBeHHOCTh B U3MEHUNBOCTD 1
OpPTaHU3MOB)
bu6mmoreka [JOK
32 (Cenekuus kax HayKa 1 mpolece 1 https://m.edsogru/863e9214
33 Metoapl ¥ JOCTHIKEHHS CEJIEKIIUU PACTCHHUH U 1 bubnnoreka [JOK
JKMBOTHBIX https://m.eds00.ru/863e9214
34 broTexHoI0rHs Kak 0Tpaciib MPOU3BOICTBA 1 bubmmorexa [JOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MAaKpO3BOJIFOLINHA

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



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

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIONHS YeTIOBEKa (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorwus: 10 kinacc: 6a3oBbiii ypoBens: /Ilaceunuk B.B., Kamenckumii A.A., Pyomos A.M.
u apyrue; nox pexakiuend B.B.ITaceunuka .-Mocksa: [Ipocsemenue, 2022.- :ui.

Bbuonorus: 11 knacc: 6a3oBblil ypoBens: /Ilaceunuk B.B., Kamenckuii A.A., Pyorios A.M. u
npyrue; noxa peaakuueit B.B.I1aceunuka .-Mocksa: [IpocBemenue, 2022.- :ui.

buonorus. buonorndeckue cuctemsl u nporecchl. 10-11 it/ A.B. Tepemos,
P.A.IletpocoBa.-M.: Muemo3una, 2019.: u.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. KonTponbHO-u3MepuTenbHbie MaTepuainsl. buonorus. 10-11 kimace/ H.A.bornanos.-B.:
BAKO, 2015.

2. buonorwus. [Tnanupyemsie pesynabratel. Cuctema 3aganuit 10- 11 xmaccer M.
«IIpocBemenue»

3. buonorus : O6mas ouonorus. 10—11 xmaccel : MeTonuveckoe nmocooue K yueOHuky A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorus. O6mas 6uonorus. 10—

11 knaccel. bazosernit yposens / B. B. [laceunuk, I'. T'. llIBenoB. — M. : JIpocda, 2015. —
190c.

4. buonorus. 10—11 xmaccel. ba3oBslii ypoBens. [loypounbie pa3paboTku.: yued. mocodoue
s obeoOpazosar. opranuszamuii / B. B. [laceunux, I'. T'. [lIBernos, T. M. EdpumoBa. — 2-¢
u3a., ctep. — Mocksa : [IpocBemenne, 2023. — 230 ¢. — (JIuHUS KU3HM).

5. buonorus. 10-11 knacc. Metoaudeckoe nmocooue. ba3ossiit yposens/ iBanoBa, CmenoBa:
®I'O . [Ipoceemenne/bunom, 2013.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccwuiickas anekrponHas mkoua - https://resh.edu.ru

Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB -
http://schoolcollection.edu.ru/catalog/rubr/? subject%5B0%5D=31
Meroauueckue Buneoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm
https://www.uchportal.ru/load/75


https://resh.edu.ru/

