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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAX0J0B K (POPMUPOBAHUIO COJACPNKAHUSA Y4yeOHOTO TMpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii depepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOruH, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YeJIOBeYeCKOro obimiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeACcTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorusy», omnpeaenser o00sA3aTellbHOE MPEAMETHOE
COJIEp’)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasleiraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OuoNOTMHM TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U TMPEJAMETHBIM pe3yibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMO0JIOrHYecKoro oopa3zoBaHusl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioTuH, Onaronmapsi 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4YHCle: NpOQUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a



BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
ydyeOHoro mnpenMera «buosorus» mpoJuKTOBAHO HEOOXOJIMMOCTHIO 0OecreueHus
YCIIOBUM JUIsl PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YpPOBHEBOW OpraHW3allid M SBOJIONUHU, CO3/AET
YyCIOBUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOJbI, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIICHHUS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJISl PEIICHUS] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 61oiaoruu o0ecrnedrnBaeT ycioBus s (GOpMUPOBAHMS
WHTEJJICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpanuu OHOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX yU4€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO MOJX0Jld, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAUYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKOM aestenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPHIE CITY>KaT OCHOBOM JJIsi (POPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMH OCYIIECTBICHO € Y4Y€TOM TMPUOPUTETHOTO 3HAUYEHHUS 3HaHUA 00



OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIICIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHoJorus kKak Hayka. MeTozsl
HAy4yHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT0o00Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp m3yuyeHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JocTixkeHne nenu u3ydeHus:i yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMmHpoBaHrEe y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, WHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, MAEH M MOAXOJOB K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy OOydJarommxcss oO0mel KylnbTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
W3y4YEeHUH OMOJIOTHH;

dbopMmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIHUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS dTHICCKHUX
HOPM IIpY MIPOBECHUH OMOJIOTHYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEHN cpelie,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOJIGHHE MeEpP MNPOQPHIAKTUKH
3a00JIeBaHUI.
B cucreme cpemnero obmiero obpa3oBaHus yueOHBINH mpenMeT «buomorusy,
U3yJaeMblii Ha 0a30BOM YpOBHE, SBJISICTCS 00s13aTEIBHBIM Y4eOHBIM MPEAMETOM.
J{nst u3yueHusi OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOTIOIEHUE, SKCTIEPUMEHT, OITMCAHuE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHble ¥ NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BenlecTB B KkieTke. lloanepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAs U



YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHMe CcBoWcTBa OenkoB. buonormueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Ouonormyeckue KaraiauzaTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHoct. KodepmeHTsl. ButamMuHbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJIOK03a, pubo3a u  JAe30kcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHEHHE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOJAECUCTBHUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKas W mpokapuotudyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxenrne MUTOXOHJpUN W Tuiactud. Bunbl mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

SAnpo — perynsaTopHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0Jiouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

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



Hnarpammer:  «PacnipeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMHUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIeKyJIbl OenKay,
«Ctpoenne ¢pepmentay, «Hyknennobsie kucnotel. [JHK», «Ctpoenne monexybl
AT®», «CtpoeHue 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatropHas pabora Ne 1. «l3yueHue KaTaqTUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopaTopHas pabota Ne 2. «l3ydyeHue CTpoeHUsT KIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabosm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Pons dhepmeHToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJMUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetmyeckoil uHPoOpManuu B KIETKE. | €HETHYECKHH KOJ W €ro



cBoiicTBa. Tpanckpunums — matpuunbii cuare3 PHK. Tpancnsauus — 6uocuntes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )KuU3HU — BUpYCHI. icTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMUY) — Bo3Oymutens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbiios, /. U. UBanosckuii, K. A. Tumupszes.

Tabnuupsl 1 cxembl: «Tunel nutanusy», «Metabomuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHue U PyHKIMOHUPOBaHUE reHay, «CHUHTe3 Oenkay, «['eHeTHYecKuil Koa,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JJTHK.

Oo6opynoBanue: monenu-anmuinkanuun «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJeNb cTpyKTypbl JTHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KiieTouHbIii 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIumiouaHeIi W TalUIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyecknue OCHOBBI PA3MHOKEHHSI M  WHIUMBUAYaJbHOTO  Pa3BUTHUSA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEb KJIETKH — arlonTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHUu3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. IIporecchl, npoucxoisdiine Ha CcTagusx Menosa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHo3a.



["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHME W PAa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOCHHS SWIEKIETOK U crepMaTo30uaoB. OIIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr um cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUu», «BereratuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kietku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMbl», «Knertounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «llpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4eI0BEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepmaTo30ubl
MJICKOTIUTAIOWIETOY, «SIHIeKIeTKa MeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuinKauus «J/lejgeHue KIeTKu», MOJIEIb
JHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENaparaxj».

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuKd. Poibs nuTosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKH (TUOPHIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE TE€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MMPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
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nokosnenus. IIpaBwino JOMUHMpOBaHMS. 3aKOH pacCUICIUIEHHsS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [lojIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpelMBaHWe. 3aKOH  HE3aBUCHMOTO  HacledOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytoniee ckpermuBanye. Mcnonp30BaHie aHAIM3UPYIOIIET0 CKPEIIMBaHUS
JUTSl ONIPEAEIIEHHSI TEHOTHUIA OCOOH.

CuemieHHoe  HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJEeJOBaHUIO TeHOB. HapylleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHele M TreTeporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAs! KpUBas.
Hopma peakunn npusHaka. KoaudecTBEHHbIE M KAYECTBEHHBIE INPU3HAKKM U HX
HOopMa peakiuu. CBoiicTBa MOIM(UKAIIMOHHOW U3MEHYNBOCTH.

HacnencrBeHHasi, WM TeHOTHIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYUBOCTU. MyTalimoHHasi ”3BMEHUMBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHbIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTaluid. MyTareHHbie (aKTOpBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieACTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BuesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka yenoseka. Kapumorun uemoBeka. OCHOBHBIE METOIbI T'€HETUKU
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEACICHUE TE€HOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anam3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comatnyeckue W TreHepaTthBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUMIEI
3I0pPOBOT0 00pa3a >KU3HH, TUATHOCTUKU, TPODUIAKTUKY U JICUSHUS TeHETHUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULUHCKON
TE€HETHKHU B MPEAOTBPALICHUY U JICUEHUU TeHETUUECKUX 3a001€BaHU YEI0BEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.
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Tabmumpr w  cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME H €TI0
LHATOI€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpellMBaHHEY,
«llutonornyeckue - OCHOBBI  JWTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX W YeJOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH HAaclIeIOBaHUs,
CLUEIUIECHHOTO C mnoyiom», «Kapuotumbl dYemoBeka ¢ KUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacrnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue: Mojenu-amInKkanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nmomuHupoBaHuey, «Jurubpumnoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(opMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox mOoCEeBHO».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTUOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HAa TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pabota Ne 6. «M3yuenne MoaupUKalIMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaGoparopHas pabota Ne 7. «AHanu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MHKPOIIPETIAPATAX .

[Ipaktueckass pabdora Ne 2. «CocraBieHuEe UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JIOMECTHKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKJEHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHuH. LIeHTpbl NMPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTepbepa. bIuM3KopoacTBEHHOE
cKkpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelmuBaHUE YHUCTHIX JUHUH.
['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOPUIUHT.
Otnanéunas tulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYEHUE TOJMUILIONAO0B. JIOCTHKEHHS CENEKIMW PACTEHHM, »XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
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KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpTraHU3MOB.

OKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBI. I'MO — FC€HETUYECKHU
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoOB.

Tabmuubr u cxembl: kKapTa «lleHTpbI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «llopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomummonaus», «OOBEKTHl OHOTEeXHONOTUW», «KieTouHble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TJI0JI0OB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIUW PACTCHUUA H
’KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJICMEHHYO bepmy,
COPTOHUCIIBITATCNIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».
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11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOruu. BiusiHue 3BOJIIONMOHHONW TEOPUM HA PAa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOACTBA M pas3iauuus 3MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE,
pPYJIMMEHTAapHBbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBunHa. lIpeanochUIKM BO3HUKHOBEHUS
JapBUHM3MA. J[BIKYyIME CHJIBI 3BOJIONMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3BosouK (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBostorus. [lomynsinus kak eAMHUIA BUAAQ U SBOJIIOLUU.

JBrkymne cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M3oinms 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (OpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxieHre OT HeClEeUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguanus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.
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Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKHMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOprOBI 32
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymue cuibel 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCnocoOIEHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

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

JlaGoparopHas padora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

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

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYEcKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. [lameosolickas spa W €€ TMepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30301CKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.
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XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIMU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [I0siBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KakKk OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH 4YeJoBeKa. MeToApl HM3ydeHHsl aHTpororenesa. CxoacTBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HHU,
W3TOTOBJICHUE OPYIUI TPYZa, MBIILICHUE, PEUb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymeneli, YenoBek mnpsamMoxondammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHckasi).  YUepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4el0BEUECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiaHeuHOH cucTeMbl», «Pa3BuTHe
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuMBOTHas  KJIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHeumue moan», «lpesnue moan», «llepBbie
COBPEMEHHBIE JII0N», «HemoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKass Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:
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[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKABOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKoro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAueHHWE OWOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKM TonyyAuu. (OCHOBHBIE IIOKAa3aTeNH
MONYJISILUU: YUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTH, NPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «[luimesbie nenm.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTaHUS.

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

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
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Coo0miectBOo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
POCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momuHanTtsel. CBsizu B
OHUOILIEHO3E.

Dkoyoruueckrue cuctembl (dkocucteMsbl). [loHsaTne 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (mumieBbie) YPOBHH OKOCHCTEMBbI. [lWIEeBbIE 1€MW U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMH4YecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMan. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. CoxpaHnenue
O6ropa3zHoobOpasusi Kak OCHOBa ycTo4uBoCcTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJIb30BaHue. JlOCTIKeHUs
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

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

Tabmuupl u cxemsl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUS HA IIpupoAy», «Baxuelmme HCTOYHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeilIIass cocTaBisiomas
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexT», «DaKkTophI
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paZvoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBII 3KkpaH Ouocdepsi»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

OobopyznoBanue: Mojenb-alnmnKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacTtutenbHbIe coobOmEecTBay, Koieknun «buomenos», «Bpenurenn BaxkHEUIIINX
CENIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuil W KOJJICKIUU pacCTeHHH U
JKABOTHBIX, IPUHAJICKAIIME K PA3HBIM JKOJIOTMYECKMM TPYIIIAM OJHOTO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpPaHSAEMbBIX BHUIOB
pacTeHUi U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTMX HA BA30OBOM YPOBHE CPEJIHEI'O OBHIIEI'O
OBPA30BAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHuio OuOJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLUOKYJIBTYPHBIMHA, UICTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMUu
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEW TNO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJla U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIndHOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buonorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacIIupPEeHUE >KU3HEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:
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1) rpa:kaaHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIHMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM JESATEIbHOCTH TNPHU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOESKICHUSIMU, KYJIbTYPHBIMA HEHHOCTSIMU U
COLIMAJIBHBIM TOJIO)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOIO
OTHOILIEHUSI K MHEHMIO ONIOHEHTOB IMpPH OOCYXIEHHUU CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COACPKaHUS;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe[
PonuHol, ropmoctn 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOIJIOE U HACTOSIIIEe MHOIMOHAMOHAJIBHOT 0 Hapoaa Poccny;

LIEHHOCTHOE OTHOUIEHUE K NIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CHOCOOHOCTh OLICHUBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OMOJIOTMM, TMOHUMAHUS 3HA4YC€HHUs OWOJOTMU B TMO3HAHMM 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHMIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMi0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyIIEro;
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OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TPHUHATUS IIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBHM C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpaBWJI U HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATHUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUN U HENPUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHuUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTHU, CITIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTHMYECKON KYyJIbTYphl: MPUOOPETECHUE ONBITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCICACTBUNA ISt
OKPYKAIOIIEN CPELBI;
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OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TNpo0JieM, CBSI3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONB30BaHUEM  (COOJNIOICHUE  MpaBWil  TMOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXNKAIOUIEH
OPUPOIHON Ccpelie, YMEHHE MPOrHO3UMPOBAaTh HEOJAronmpUATHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHUE cheruduKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poJju B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JII COBPEMEHHOW LMBUJIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHuss  Mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUMX 3HAHUM B LEJAX
MOBBIIIIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,
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IIOHMMAHUE CYLIHOCTH METOJOB ITO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHMSI SIBJICHUM OKpPY)KAlOIIEr0o MUpa M IMPOUCXOJAIINX B HEM M3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOJTYyYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHust Ipo6sieM B peaabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTD NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHMOJNOTMH B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.
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METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIC MOHITHS, OTPaXKArOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOIIECC,
CHUCTeMa, HAy4YHBIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaOMIOJIEHHe,  HM3MEpPEHUEe, OKCHEPUMEHT U JPYruX),
yHUBEpCalbHble Yy4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
peryJISTUBHBIC), obecrieunBaroIIIe dhopMupoBaHUE (byHKIIMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTITMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCAJIbHbIE y4ueOHBIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

Osaanenue YHHBepPCAJbHbIMHU yueOHBIMU NM03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHHUM 3HAHUH NPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHU, 0O00OIICHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JIPYTUMHU TTOHSTUSAMH );

OTPENETATh LENN MACATeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX
JIOCTHKEHHSI, COOTHOCHTD PE3yJIbTaThI ACSITEIbHOCTH C TIOCTABICHHBIMH IEJISIMH;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATHUSA ISl 0OBsICHEHUS (DAKTOB U SIBICHUI
YKUBOM MIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXaeHus (MHIYKTHBHbIC, JACIyKTUBHBIC, I10
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSATH CXEMHO-MOJICIIbHBIC CpeacTBa AN TPEICTaBJICHHS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUN B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKE€  TPOTHUBOPEYHMA  pa3HOTO  poOJa,  BBIIBICHHBIX B Pa3jMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;
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pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COLMATBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaAIUK (TEKCTe Yy4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTb U HEMTPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUeOHBIX
3aj1ay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPIICHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIOJB30BAaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
OMOJOrMYeckod HHPOpMaLME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HWKHOBEHHWS KOH(DIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HaAMEPEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4u;
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BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ JOCTHKECHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Mpeiaratb HOBBIE TIPOEKTHI, OLEHWBATh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHUA NpPOOJIEM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS NpoOsieMbl € YyYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
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OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILIECHUS;

YMETb OLEHUBATH PHUCKUM U CBOEBPEMEHHO IPUHUMATH PELIECHUSA IO HX
CHI)KCHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrHMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE cedsl ¥ APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAIW3E pE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
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INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynabpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuueckue ajs yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUHN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B peaslbHBbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHble pe3ylbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
XKU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB M IpPEBpallCHUE
HHEPrUm), TOMEOCTa3 (CaMOpEryysilus), ypOBHEBAsT OpraHu3alsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOKIEHUS KyJIbTYpHbIX pactennii H. WM. BaBuioBa), onpeaensTe rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMHMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIAEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKApHUOT U
HYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
MPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUS SHEPTUU B KJETKe, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
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OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAJIbHOTO pPa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOMI0IEHUS] HOPM IPaMOTHOTO TTOBEJCHHS B OKPY>KaIoIIei
OPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CICIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl NpeICcKa3aHus HacleOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TIPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKTHl COBPEMEHHBIX HCCIEIOBAaHUN B OHMOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOrMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBHI) IBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
OKOCHCTEMa, TMPOMYLEHTHI, KOHCYMEHTBI, PpEAYIEHThl, IeMu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3aratb OWUOJOTHYECKUE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTHU
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(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTUH, TEOPH W 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIBTATOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMONYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PpPEIYIECHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKpPYXAaIOIUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJIEHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH MCIOJb30BAHUS TOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJAEPKAHMs, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

ConepmaHHe TCMATHYCCKOI'0 IINIAHUPOBAHHWA HAIIPABJICHO Ha OOCTHXXCHHC
CICAYIOMUX OCICBBIX OPUCHTUPOB BOCIIMTAHHWA!

I'pasicoanckoe eocnumanue:

OCO3HAaHHO BI)Ipa}KaI-OHII/Iﬁ CBOIO pOCCPII?ICKYI-O I'paXXaAaHCKYIO IIPHUHAIJICKHOCTD
(I/II[CHTI/I‘-IHOCTB) B IOJIUKYJIBTYPHOM, MHOI'OHaITMOHAaJIbHOM u
MHOFOKOH(bCCCI/IOHaJII)HOM pOCCHﬁCKOM 06HICCTBC, B MUPOBOM COO6HI€CTB€;

HPOSIBISIONIMI TOTOBHOCTh K 3amure PoIuHBI, CHOCOOHBIM apryMeHTHpPOBaHHO
OTCTaMBaThb CYBEPEHHUTET M JOCTOMHCTBO Hapoma Poccum wu  Poccuniickoro
rocy/1apcTBa, COXpaHATh U 3alllUIIaTh HCTOPUYECKYIO MPABLY;

00JIaJafOIIUil  OMBITOM TPAKIAHCKOM COIMAJIBLHO 3HAYUMOUM JIEATeIHHOCTH (B
YYEHUYECKOM CaMOYyIPaBIE€HUU, BOJIOHTEPCKOM JIBUKEHUHU, SKOJIOTMYECKUX, BOCHHO-
NaTPUOTUYECKUX U APYTUE 00bEIUHEHUSX, aKIUSIX, TPOrpaMmax).

Hampuom uuyecKkoe eocnumanue.

BBIPKAIOIIHMA CBOIO HallMOHAJIbHYIO, ATHUYECKYIO MIPUHAIJIEAKHOCTD,
IPUBEPKEHHOCTD K POJIHOM KYJBTYpE, TI000Bb K CBOEMY HApO1y;

CO3HAIOIIMM MPUYACTHOCTH K MHOIOHAMOHAIBHOMY Hapony Pocculickon
®enepanuu, Poccuiickomy OTe4ecTBY, POCCUICKYIO KYIbTYPHYIO UAEHTUYHOCTB;

OPOSIBIISIIOIINI  JIESITENbHOE LIEHHOCTHOE OTHOIIEHWE K HUCTOPUYECKOMY H
KyJIbTYpPHOMY HacJ€AUI0 CBOEro M Jpyrux HaponoB Poccum, Tpagunusm,
pa3IHUKaM, MaMsITHUKaM HapoJOB, POXKUBAIOIIUX B pOJHOU cTpane — Poccuu;

OPOSIBISIONINI yBaXEHHE K COOTEYECTBEHHHMKAM, MPOXKHUBAIOUIUM 3a pyOexoM,
MOAACP/KUBAIOIINM MX NpPaBa, 3aIlIUTY MX HHTEPECOB B COXPAHEHUU POCCUHUCKOU
KYJIbTYPHOU UIEHTUYHOCTH.

ﬂyxoeuo-npaecmeermoe eocnumanue.

MPOSIBJISIIONIUN  TIPUBEPKEHHOCTh  TPAAUIMOHHBIM  JTYXOBHO-HPAaBCTBEHHBIM
LIEHHOCTSIM, KyJlbType HapoaoB Poccun ¢ y4éToM  MHPOBO33PEHUYECKOTO,
HaIMOHAIHHOTO, KOH(PECCUOHAILHOTO CaMOOTIPE/ICICHHUS;

oOnanaromuit copMUpPOBAHHBIMU TPEACTABICHUSIMU O LEHHOCTH M 3HAYCHUH B
OTEYECTBEHHOW W MMPOBOM KYJIBTYpE SA3BIKOB M JIATEpaTypsl HapoaoB Poccuwu,

33



JEMOHCTPUPYIOIINM YCTOWYMBBIA HMHTEPEC K UTEHUIO KaK CpEICTBY IO3HAHUSA
OTE€YECTBEHHOU U MUPOBOU TYXOBHOU KYJIbTYPBHI.

Icmemuueckoe eocnumanue:

BBIPAXKAIOIIMI TMOHUMAHUE I[EHHOCTH OTEUYECTBEHHOIO M MHPOBOIO HCKYCCTBA,
POCCHUHCKOTO W MHPOBOTO  XYAOKECTBEHHOTO  HAcleAus;  MPOSBISIOUIUN
BOCIIPUMMYMBOCTh K Pa3HbBIM BHJIAaM HCKYCCTBA, MOHUMAHHE SMOILMOHAIBHOTO
BO3/ICHCTBUSI UCKYCCTBA, €r0 BIUSHUS Ha MOBEJACHUE JIIOJIeH, YMEIOIINI KPUTUYECKU
OIICHUBATh 3TO BIIUSIHUE;

MPOSIBIIIOIMM  TNOHMMAaHUE  XYAOKECTBEHHOW  KyJIbTYpbl  Kak  CpeEICTBa
KOMMYHHUKAallUM M CAMOBBIPaXXEHUSI B COBPEMEHHOM OOUIECTBE, 3HAYEHUs
HPABCTBEHHBIX HOPM, LIECHHOCTEM, TPAIULINI B UCKYCCTBE.

®dusnyeckoe BOCHUTAHHUE, (OPMUPOBAHUE KYJIBTYPbI 3J0POBbSI U 3MOLMOHAIBHOIO
0J1aronoay4uns:

MMOHUMAKOIIMKA WU BBIPAKAIOIMIMN B MPAKTUYECKOM JEATEIBHOCTA LIEHHOCTH KU3HH,
3I0POBbS M 0€30MaCHOCTH, 3HaUCHHUE JIMYHBIX YCUJIMA B COXpPaHEHUU U YKPEIUICHUH
CBOETO 3710POBbS U 3J0POBbSI IPYTUX JIOJICH;

COOJIFOAAIOMIMIA TIpaBUia JIMYHOW W OOIIECTBEHHOM O€30MacHOCTH, B TOM YHCIIC
0e301acHOro NoBeeHUS B MH()OPMALIMIOHHON CpeIe;

BBIPKAIONIMA Ha TPAKTUKE YCTAHOBKY Ha 370pPOBBIM 00pa3 >Xu3HU (370pOBOE
NUTaHUE, COONIOJICHUE TUTHUEHBI, PEKUM 3aHATUH U OTAbIXA, PETYIIPHYIO
(GU3HUECKYI0 AaKTUBHOCTB), CTpeMJIeHHE K (DU3UYECKOMY COBEPIICHCTBOBAHUIO,
COOJIFOAAIOIINNA U MPOTNIAaraHIuPYIOIUN 0€30MacHbIN U 3JJ0pPOBBIA 00pa3 KU3HMU;

Pa3BUBAIOIINNA CIIOCOOHOCTH aJIalITUPOBATHCS K CTPECCOBBIM CUTYAIIUSM B OOIICHUH,
B pa3HBIX  KOJJIEKTHBaX, K  MEHSIOIMIMMCS  YCJIOBHSIM  (COIMATBHBIM,
UH(OPMAITMOHHBIM, TTPUPOIHBIM).

Tpyoosoe socnumanue:

YBaXAIOIIUW TPYI, PE3yJIbTAThl TPYa, TPYAOBbIC U MPOHECCUOHATBHBIC TOCTHKCHHUS
CBOMX 3€MJISIKOB, MX BKJIAJI B Pa3BUTHUE CBOETO IMOCEJIEHUs, Kpasi, CTPaHbl, TPYAOBbIE
JTOCTUKEHUS POCCUKCKOTO HApPOa;

MPOSIBJISIIONIUN  CIIOCOOHOCTh K = TBOPYECKOMY  CO3UAATEIILHOMY  COITMATBHO
3HAYMMOMY TPYIy B JOCTYIHBIX MO BO3PACTY COLMAJIBbHO-TPYIAOBBIX POJISX, B TOM
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YUCII€ TNPEANPUHAMATEIBbCKOM JEATEIbHOCTH B YCIOBUSIX CaMO3aHATOCTH WU
HAaEMHOTO TPY/Ia;

BBIPOKAIOMINK OCO3HAHHYI0 TOTOBHOCTh K TIONYYCHHIO MPOPECCHOHATBHOTO
00pa3oBaHUs, K HENPEPHIBHOMY OOpA30BAHUIO B TEUCHHUE >KU3HU KaK YCJIOBHIO
YCHENTHON MPO(ECCHOHAIBHON 1 OOIIECTBEHHOM TSI TEIIEHOCTH;

OpUEHTHPOBAHHBIA Ha OCO3HAHHBIN BBIOOP cepbl TPYIAOBOH, MPOQPECcCCHOHATBHON
JESTEIbBHOCT B POCCHUIICKOM OOIIECTBE C YYETOM JIMYHBIX JKU3HEHHBIX IIJIAHOB,
noTpeOHOCTEH CBOEH ceMbH, 00IIEeCTRA.

IKonozuueckoe eocnumanue:

JEMOHCTPUPYIOIIUN B MOBEACHUH C(HOPMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYphl Ha
OCHOBE ITOHMMAHMS BIUSHHS COLIMATIBbHO-DKOHOMHUYECKUX MPOLECCOB HA MPUPOY, B
TOM 4YHCJI€ Ha TJI00adbHOM YPOBHE, OTBETCTBEHHOCTb 3a JAECUCTBHS B IPUPOJHOU
cpene;

Bblpa)KaI-OHII/If/'I ACATCIbHOC HCIIPUATUC I[CﬁCTBHﬁ, IIPUHOCAIINUX BPCA IIPUPOAC,

HpI/IMeHHIOHII/Iﬁ 3HaHHA CCTCCTBCHHBIX MW COOWAJIbHBIX HAYK i1 PasyMHOTIO,
6€p€}I(JII/IBOFO IIpUPOAOIIOJIb30BAHU B 6I>ITy, O6IH€CTBGHHOM IIPOCTPAHCTBC,

MMEIOIIMK U Pa3BUBAIOLINAN ONBIT SKOJOTHYECKN HAIIPABICHHOW, IPUPOJOOXPAHHOM,
pecypcocOeperaroinieil AesTeIbHOCTH, YYaCTBYIOIIUN B €r0 MPUOOPETEHUHN APYTUMU
JIOJIBMHU.

llenuocmu HAYYHO20 NO3HAHUA:

JESATETHHO BBIPAXKAIONTUH TO3HABATEIIbHBIE HWHTEPECHl B Pa3HBIX MPEIMETHBIX
00J1acTsIX ¢ YI4ETOM CBOMX HHTEPECOB, CIIOCOOHOCTEH, TOCTHIKCHHIM;

oOnagarouMii  MpPEACTaBICHUEM O COBPEMEHHOW HAydyHOM KapTUHE MHpa,
JOCTHKCHHUSIX HAYKHM M TEXHHUKH, apTyMEHTHPOBAHHO BBHIPAXKAIONIMA MOHUMAaHHE
3HAQYEHUSI HAYKHU B JKU3HU POCCUICKOTO OOIIECTBa, 0OECIIEYEHUHN ero 0e30MacHOCTH,
rYMaHUTapHOM, COL[MAJIbHO-DKOHOMUYECKOM pa3BuTUH Poccuu;

JEMOHCTPUPYIOIINI HABBIKM KPUTUYECKOTO MBIILUICHUS, ONPEACICHUS JOCTOBEPHOM
Hay4YHOU WH(MOPMAIUU ¥ KPUTHUKN aHTUHAYYHBIX MPEICTABICHUM;

pa3BUBAIOIIMA W  TPUMEHSIONIMA  HABBIKM  HAONIOJEHHUS, HAKOIUICHUS U
cucteMaTu3alu  (akTOB, OCMBICJIEHUS OIbITAa B €CTECTBCHHO-HAYyYHOW U
TyMaHUTapHON 00JIacTsIX MO3HAHUS, UCCIIEIOBATEIIbCKOMN e TETLHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHue KoumnuecTBo JIeKTPOHHBIE (IU(PPOBHIE)
n/n pa3aesioB U TeM 4acoB oOpa3oBaTejibHbIE PeCypChl
NnporpaMmal Bcecero
1  Buonorwus Kak HayKa 2 https://m.edsoo.ru/IBLQH548U
2 KuBbic  cHCTEMBI H HX 1 https://m.edso00.ru/5T7SVKFTX
OpraHu3aIus
X o
g AMITCCKHI coctas o 8 https://m.eds00.ru/Y TLWW9JEO
CTPOCHHE KIJIETKH
g RHBHEICATENbHOCTS 6 https://m.edsoo0.ru/MEETZ2D71
KJIETKHA
Pa3MmHoOXxeHune Hu
5 | uHAUBUIYaIBHOE 5 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTAaHU3MOB
HacnencrBeHHOCTD 51
6  W3MEHYUBOCTH 8 https://m.edso0.ru/ONPNXJ7X6
OpraHu3MOB
7  (CACKUHA  OpraH3MOB. 3 https://m.edso0.ru/2EY34NEHR
OCHOBBI OMOTEXHOIOTUH
8  PeseprHOe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

Ne HaumenoBanue KosmnuyecrBo JuieKTpOHHBIE (UG poOBbIE)
n/n pa3aesioB U TeM 4acoB oOpa3oBareJibHbIE PeCypChl
NPOrpaMMbl Bcero
1 SBOIIVMOHHA 9 https://m.edsoo.ru/7F6R1ZROH
ouoJiorus
Bo3aukHOBeHHE u
2  pa3BUTHE KH3HH Ha 9 https://m.edsoo.ru/OFLS81YB5
3emie
g Opramm ! 5 https://m.eds00.ru/XNFODIBAA
OKpy>karomias cpena
CoobmiectBa U
4 DKOJOTHYECKHE 9 https://m.edsoo.ru/\WXWAVS56F
CUCTEMBbI
5  PesepBHOe Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO 34
YACOB TIO ITPOI'PAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoumnuecTBo JIeKTPOHHBbIE HU(PPOBbIE
n/n 4acoB oOpa3oBaresibHbIE PeCypChI
Bcero
| bmomormi B cueteme 1 https://m.eds00.ru/02T4D1UI5
HayK
MeTtos TTO3HAHUS
JKUBOU MIPUPOJIBI.
[Ipaktnueckass  pabota
o el «enomsosae 1 https://m.eds00.ru/GAB23860W
pa3IMYHBIX METOJIOB
npu U3YYCHUHN
OMOJIOTHYECKUX
00OBEKTOBY»
buonornueckue
3  CHCTEMBI, TPOIECCH U 1 https://m.edsoo.ru/A7VOYD215
UX U3y4eHUe
XUMUYECKUAMN COCTaB
4 KICTKH. Bona u 1 https://m.edsoo.ru/L17L J590V
MUHEpaTbHBIC COJTH
s bomar  Cocram m 1 https://m.eds00.ru/\V/33JNUW5W
CTpOCHHE OEJIKOB
DepMEHTHI —
OMOJIOTHYECKHE
KaTaJn3aTophl.
JlaGopatopHass  pabota
6 | Nel «M3yueHue 1 https://m.edsoo.ru/VBPPPBGCD
KaTaJIuTUIECKON
aKTUBHOCTH (pepMEHTOB
(Ha TpuMepe amuiIa3bl
WJIU KaTasias3bl)»
7  Yruesonsl. JIunuvasl 1 https://m.edsoo.ru/OJ7NFITI5
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5

HyxijieMHOBBIE KUCIIOTBI.
ATO

https://m.edsoo.ru/\WOELRA9B3

10

11

12

Uctopuss wu  MeTonbl
M3y4CHUS KJIETKH.
Knerounas teopus

Knerka kak 1ienoctHas
JKMBasAg CUCTEMA

Crpoenue
IYKAPUOTUYECKOMN
kinetku. Jlaboparophas
pabora Ne2 «J3yuenue
CTPOCHHUS KJIETOK
pacTeHui,  KUBOTHBIX,
rpuboB U OakTepuil Moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u Hux
OTICaHUE

OOMeH BeIIeCTB WIA
METa00IU3M

https://m.edso0.ru/JXQMJOGM3

https://m.edsoo.ru/ XDCLRAF10Q

https://m.edsoo.ru/KZ01W5LJY

https://m.edso00.ru/LOB3I3XYZ

13

14

doTocunres.
XEeMOCHHTES

DHepreTuuecKuii 0OMeH

https://m.edso0.ru/\V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

JKusneHust AKIT
KJICTKH. enenue
KJICTKHU. Murto3.
JlaGopatopHass  paborta
Ne3 «HabOmronenune
MHTO3a B KJIETKax
KOHUMKA KOpeIlKa JyKa
Ha TFOTOBBIX
MHKPOIIperapaTax»

https://m.edsoo.ru/CO1INPWLF4

16

17

buocunres Oelka.
Peakius MaTPUYHOTO
CUHTE3a

Tpancisnus —

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFEDKDDWWM

39



https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

ouocuHTe3 OeKa

18

Heknetounsie  ¢Gopmsl
XKHU3HU — BUPYCHI

@opMBI  pa3MHOKEHHS

https://m.edsoo.ru/9PGS5FAJB

19 https://m.edsoo.ru/2JLXB4AOR
OpTraHHU3MOB

20 Meiio3 https://m.edso0.ru/SNUXKO0X86
O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
On010TBOpEHUE.

21 Jlaboparophas paboTa https://m.edsoo.ru/C29L.4DXB8
Ne4 «3yuenue
CTPOCHHUS MTOJIOBBIX

22

KJIETOK Ha  TOTOBBIX
MUKpOIpenapaTax»»

NunuBuayanbHOE
pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetuka — HayKa O
HaCJICACTBCHHOCTH u
N3MCHYHNBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeJOBAHUS
MIPU3HAKOB.
MoHorubpuHoe
CKpellMBaHue

https://m.edsoo.ru/YYQSG9WI2

25

JurubpugHoe
CKpELINBAHUE. 3akoH
HE3aBUCHUMOTO
HacJICI0BaHUS
MPU3HAKOB

https://m.edsoo.ru/YS5NANQ65V

26

CuemuieHHoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlaGopatopHas  paborta
Ne5 «3yuyenue
PE3yIbTaTOB

https://m.edso00.ru/P2SQ5ZGN2
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https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MOHOFPI6pI/I,Z[HOFO )41

JTUTHOPUIHOTO
CKpEIUBaHUS y
TpOo30(HIIBI HA TOTOBBIX
MUKpPOIIpenapaTax»
I'eneTuka rnoJa.
g7 Hacrenosarme https://m.eds00.ru/3GYGVATYM
MPU3HAKOB, CLETUICHHBIX
C TIOJIOM
MN3MEHUYHBOCTB.
HenacnencrBennas
M3MCHYNBOCTb.
JlaGopatopHas  pabota
Neb6 N3yuenne
28 . https://m.edsoo.ru/M3MHUK2VV
MO U (DUKATTMOHHON
M3MCHUYHUBOCTH,
MIOCTPOCHHE
BapUAIllMOHHOTO psaa H
BAPUALIMOHHON KPUBOW»
HacnencrBennas
M3MEHUYHUBOCTb.
29 JlaGoparopas pa&zTa https://m.edsoo.ru/VWT70DZ8R
Ne7 «Ananuz myranui y
Jpo30(GUiibl HA TOTOBBIX
MUKpOTIpenapaTax»
30 TI'eneruka yenoBeKa https://m.edsoo.ru/XU9SFS3GA
Pe3epBHbIi YPOK.
O06o00meHne 1Mo TeMe
31 «HacnencrBeHHOCTE | https://m.edsoo.ru/E21XRS2EB
M3MCHYUBOCTh
OpTraHU3MOB
gp UKL KaK Hayka I https://m.eds00.ru/3128P3L 98
npolecc
MeTtoabpl U JOCTUKECHUS
33 CceNeKIuu PpacTCHUH W https://m.edso00.ru/JSK3Q6W0J
JKMBOTHBIX
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https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

buorexnonorus KakK

OTpaciib IMPOU3BOACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/TAKI9E62K

11 KITACC

Ne Tema ypoka KosmuyecrBo JJIeKTPOHHBIE HU(POBBIE
n/n 4yacoB o0pa3oBaTesIbHbIC PeCypChl
Bcero
1 JBOIMOMAA U MCTOZEL €6 1 https://m.edso0.ru/6KWQIKBKU
U3YUYCHUS
Hcropus pa3BUTUA
2  TpenCTaBICHHIA 00 1 https://m.eds00.ru/0SWC47SSX
HBOJTIOIUU
3 MukposBOIIIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Monynsuus KaK
AJIEeMEHTapHasl  €IWHUIIA
BUJa U DBOJIOIUHU.
4  JlabopatopHas  pabota 1 https://m.edsoo.ru/D3UCLTSOF
Nel «CpaBHeHne BHUIOB
no  MOpQoJIOTHIECKOMY
KPUTEPHUIO»
JIBrxymme CUJIBI
5  (smeMeHTapHbBIC 1 https://m.edsoo.ru/3EH6CNOWI
(baKkTOpbI) IBOTIOLIUU
g |cTecTReHHEL otbop 1 https://m.eds00.ru/DY32BUDOO
ero (hopmbl
Pesynbratel  3BOIIOLNM:
MIPUCTIOCOOJICHHOCTh
OpraHU3MOB u
BUJ1000pa30BaHuUE.
7 Jlabopatopuas  padora 1 https://m.eds00.ru/WAJHSTLOB
No2 «Onucanue
MPUCIIOCOOJIEHHOCTH
OpraHusma 51 e
OTHOCHUTEJILHOTO
XapaKTepay
g |anNpaBICHMA H nyTH 1 https://m.eds00.ru/PIIFIOYV3

MaKpPO3BOJOLINH
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3

HeoGpaTtumocth

9 https://m.edsoo.ru/CLA9VC5JJ
HBOJTIOIUU
HUctopus  xku3Hm  Ha

10 3emme u MerTombl €€ https://m.edsoo.ru/MJYY 1MV X7
U3YUYCHUS
['unioressr

11 [OpouCXOXACHUSA IKU3HU https://m.edsoo.ru/EKNHXBOS2
Ha 3emiie
PazButne  xu3HM  Ha

12 3emme 1o dpamMm U https://m.edsoo.ru/ECINSTF62
nepuojam
OcHoOBHBIE ATaIlbl
ABOJIIOLINHU
PacTUTEIILHOTO U
KUBOTHOTO Mupa.

13 TIIpakTtuueckas  pabora https://m.edsoo.ru/7K1LYOSCT
Nel «3yuenue
HUCKOTIAEMBIX  OCTAaTKOB
pacTEeHUN M >KUBOTHBIX B
KOJIJICKITUSIX

14 (oppeMenHas  cHCTEMa https://m.edsoo.ru/\WSEXNI9YAK
OpraHn4YecKOro MHUpa

|5 BomoumI  HenoneKa https://m.eds00.ru/ADV3JERUE
(anTpomoreHes)
JBroxyue CHUJIBI

16 (daxTopsr) https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOTeHE3a

17 OcHobiibie cram https://m.edso00.ru/14G19MQ4K
ABOJIIOLIMM YEJIOBEKA
UYenoseueckue pacsl U

18 mupupomHBIC amanTaHUA https://m.edsoo.ru/XL7QKC5PK
YeJ0BeKa
PesepBHbIl YPOK.

19 OO6oOmenne 1o TEMe https://m.edso0.ru/R6L7VY2GB

«BO3HUKHOBEHME "
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https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE  KU3HM  Ha
3emiie»

20

21

DKOJIOTHSI KaK HayKa

Cpenst  oOutanust U
AKOJIOrTHYecKre (HaKTOpPbI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

AluoTnueckue (HaKTOpBHl.
JlaGoparopHass ~ pabota
Ne3  «Mopdomnoruueckue
OCOOEHHOCTH  pacTeHUi
u3 Pa3HBIX MecT
oOUTaAHUSY.
Jlabopatopnass ~ pabora
Ne4 «Bnusaue cBeta Ha
pocT u pa3BUTHE
YEPEHKOB KOJICYCa

https://m.edso0.ru/G7NF3P1NM

23

24

buotnueckue gaktopbl

DKOJIOTHUECKHE
XapaKTePUCTUKU
MIOMYJISIITUU.
[IpakTuueckas  pabora
N2 «IToacuért mmoTHOCTH
MOIYJISALU A pa3HbIX
BHUJIOB PACTCHUI»

https://m.edsoo.ru/A6Z8MGNOR

https://m.edsoo.ru/X42J6 ABRN

25

26

CoobmiecTBa OpraHu3MoB
— OMOIIeHO3
OKOJIOTHYECKHE CHUCTEMBI
(3KOCHCTEMBI)

https://m.eds00.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

28

OcCHOBHBIC  TMOKa3aTeHu
9KOCHUCTEMBI.
ODKOJIOTHYECKHEC
MIUPAMUBI. CaoiicTBa
skocucrem. Cykueccus

[IpupoHbIE 3KOCUCTEMBI

https://m.edsoo0.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOIIOTE€HHBIE
AKOCHUCTEMBI

https://m.edsoo.ru/M\WVRS65U3WC
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https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

30 buocdepa — rnobanpHas

YKOCUCTEMA 3EMJIIU

https://m.edso00.ru/2X1VG5018

3aKOHOMEPHOCTH

31 cymecTBOBaHUS
ouochepsl
YenoBeuecTBO B

32
ouochepe 3emn

33 CocyiecTBoBanue
IIPUPOJIBI U YEIOBEYECTBA

https://m.edsoo.ru/\VV5JT6B38Z

https://m.edsoo.ru/HXCDHPXDJ

https://m.eds00.ru/187G37606

PesepBHbIit YPOK.
O0001IeHNE TEMBI

34 «Coo0mecTBa u
DKOJOTHYECKHE
CHCTEMBI»

https://m.edso0.ru/SW5XCF3K6

OBIIEE KOJIMYECTBO
YACOB II1O ITPOI'PAMME

34
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https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble IpeAMeTHbIE Pe3yIbTAThl 0CBOCHUS OCHOBHOM
00pa30BaTeJIbHOM NPOrPpaMMBbI CpeHEro 0011ero
oOpa3zoBaHus

CdopmMupoBaHHOCTh 3HAHMM O MECTE€ U POJM OHOJOTUU B
CUCTEME  HAYYHOIO  3HAHUA  €CTECTBEHHBIX  HAayK, B
(GbopMHpPOBaHNN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapPTHHBI
MHUpa M HAy4YHOTO MHUPOBO33PEHHUSA;, O BKJIAJIE POCCUUCKUX U
3apyOeKHbIX  YUYEHBIX-OMOJIOTOB B  pa3BUTHE  OHOJIOTHH;
(GYHKIMOHATBHOM T'PAaMOTHOCTH  YE€JOBEKa JUIs  PEIICHUS
KU3HEHHBIX 337124

YMeHue packpbiBaTh COJACpPKaHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATUM: JKWU3Hb, KJETKA, OpraHu3M; MeTaboiu3sM (oOMeH
BEIIECTB U MPEBPAIICHUE IHEPTUH ), TOMEOCTa3 (CaMOperyJIsius),
YpOBHEBasi OpraHU3aIlMsl KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(perpolyKiiusi), HACIEJCTBEHHOCTh, HW3MEHYHMBOCTb, POCT U
pa3BUTHE

YMeHue wu3naraTb  OMOJIOTMYECKHME Teopuu  (KIETOuHas,
XpoOMOCOMHasi, MyTtanuoHHas), 3akoHsl ([. Mennens, T.
Moprana, H.W. BaBuioBa) u ydenus (0 eHTpax MHOTooOpaszus
U TMPOUCXOXKAECHUS KynbTypHbIX pactennii H.M. Basumnoga),
OTPENIEIISITh TPAHUIIBI KX TPUMEHUMOCTH K dKUBBIM CHCTEMaM

YMeHue BialeTh METOJaMM HAy4YHOTO TO3HAHUS B OMOJIOTUU
(HaOmro/leHne ¥ OINHUCAHHUE JKUBBIX CHUCTEM, TMPOIECCOB U
SABJICHWM; OpraHu3alus U TMPOBEICHHE OHOJOTUYECKOTO
IKCIICPUMEHTA, BBIJIBHKCHUE THUTIOTE3HI, BEISIBIICHUC
3aBUCUMOCTH MEXKJY HCCIICTyeMBbIMH BEIMYWHAMU, OOBSICHCHHE
MOJIYYCHHBIX PE3yJIbTaTOB, UCIOJb30BaHHBIX HAYYHBIX TOHSTHH,
TEOpUA W 3aKOHOB;, YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHU
MOJIYYCHHBIX PE3yJIbTATOB)

YMeHHe BBIACIATh CYIICCTBEHHBIC NMPU3HAKA BHPYCOB, KIIETOK
IPOKApUOT W DYKAPHOT, OJHOKIECTOYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB; OCOOEHHOCTU TMPOIECCOB OOMEHa BEIIECTB U
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HpeBpalleHus SHEPTUH B KJIeTKe, (POTOCUHTE3A, MIIACTUYECKOTO U
JHEpreTudyeckoro oOMeHa, XEeMOCHHTe3a, MMHTO03a, Meio3a,
OILIOIOTBOPEHHS, PA3MHOKEHUS, HHIWBUIYaTbHOTO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3)

YMeHue NpUMEHATh IMOJIyYEHHbIE 3HAHUS Uil OOBSICHEHHUSA
OMOJOTHMYECKUX TMPOLECCOB W  SBICHUHM, JIS NPUHATHA
MPAKTUYECKUX pEIICHU B TIOBCEJHEBHOM JKM3HM B LENAX
oOecrieyeHnss O€30MAaCHOCTM CBOErO0 3J0pPOBbS U 3I0POBBSA
OKpY)KalOUIMX  Jrofied, COONIIOJeHHsT HOPM  IPaMOTHOTO
MOBEJICHUS B OKpYXKaloled NPUPOAHON cpene; MOHMMaHUE
HEOOXOMMOCTH HUCHOJB30BAHUS JIOCTHIKCHUH COBPEMEHHOMN
Ouosorum U OMOTEXHOJIOTUI i paloHaIbHOIO
MPUPOIOTIONB30BAHNS

YMeHue pemiaTtb 3JICMCHTAPHBIC I'CHCTUYCCKUC 3aa4Yd Ha MOHO-
)51 I[I/IFI/I6pHIIHOe CKpPCIIMBAHUC, CHCINICHHOC HACJICIOBAHUC,
COCTaBJIITH CXCMbI MOHOFH6pI/II[HOFO CKpCIINBAHUA JIsA
IMpCaAcCKasanus HACJICAOBAHNU:A IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH Ja0OpaTOpHbIE U MPaKTUYECKUE PabOTHI,
coOJro/IaTh MpaBuja Ipu paboTe ¢ Yy4eOHBIM U JTAOOPATOPHBIM
000pyIOoBaHUEM

YMeHHe  KpUTHYECKH  OIIGHWBaTh W  HMHTEPIPETHPOBATH
uH(pOpMAITUI0O OHOJIOTUYECKOTO COJEPkKAHUS, BKIIOUYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 Pa3Iu4HbIX HcTouHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE ~ MaTepHalibl);  OTUYECKHE  ACIEKThI
COBPEMEHHBIX  HWCCJIEJIOBaHWN B  OHOJIOTMHM,  MEIUIIUHE,
OMOTEXHOJOTUH

10

YMeHue co3maBaTh COOCTBCHHBIC IHCBMEHHBIC W YCTHBIC
cooOmieHusi, o0000mas OWONOrHYecKyl0 HHpOpMaIU0 U3
HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCITIOIh30BaTh TOHATHHHBINA
amnrmapar OuoJIOTUr
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11 KIIACC

Kon
NpoBePsSieMOro
pe3yJbTara

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
oOpa3oBaTesibHOI MPOrpaMMbI CpeIHEero o0uIero
oOpa3zoBaHust

ChopmupoBaHHOCTh 3HAHMM O MECTE€ M POJM OHOJOTUU B
CUCTEME  HAyYHOTO  3HAHWS  €CTECTBEHHBIX  HAayK, B
(GbOpMHUPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa U HAy4YHOTO MHPOBO33PEHUS; O BKJIAE POCCHICKUX H
3apyOeKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE  OWOJIOTHU;
(GYHKIIMOHATBPHOW TPaMOTHOCTH  4YEJIOBEKa JUISl  PEIICHUS
YKU3HCHHBIX 33724

YMeHHe packpbIBaTh COAEpKaHHWE OMOJIOTMYECKUX TEPMUHOB U
MOHSATUHN: BUJ, TOIMYJAIUs, TeHOGOH/, DBOJIOLMS, IBUKYIINE
cwibl ((PaKTOpbI) HBOJIIOIUHU, MPUCTOCOOJICHHOCTh OPraHU3MOB,
BUJI000pa30BaHKUE, HSKOJOTUYECKHE (DAKTOpPBI, HSKOCHCTEMA,
MPOIYICHTBI, KOHCYMEHTBHI, PpEIyHeHTH, e  IHUTaHUSA,
AKOJIOTHYECKas MupamMuga, OuoreoreHos, onocdepa

YMeHue wuznaratb OHOJIOTUYECKHE TEOpUHU (IBOJIIOLMOHHAS
teopust Y. JlapBuHa, CHHTETUYECKAs TEOPUS BOJIIOLUH), 3aKOHBI
U 3aKoHOMepHOCTH (3apoabimieBoro cxoacrea K.M. bapa,
yepenoBaHus TJIABHBIX HAIPaBJICHWM W myTed sosronun A.H.
CesepioBa, yuenus o ouocdepe B.U. BepHaackoro), onpeaensiTh
I'PaHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIaieTh METOJaMHM HAy4YHOTO IO3HAaHUS B OWOJIOTMU
(HaOyrofieHMe YW ONMUCAHMUE KUBBIX CHUCTEM, IIPOIIECCOB M
SABJICHUW; OpraHu3auuss ¢ MPOBEICHHE OUOJOTHUUYECKOTO
IKCTICPUMEHTA, BBIJBIDKEHHE TUIIOTE3DI; BBLISIBJICHHUE
3aBUCHUMOCTH MEXIY HCCICTyEeMbIMU BEIIMUYMHAMH, OOBSICHCHHUE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX MOHITHH,
TEOpUd W 3aKOHOB; YMEHHE JeJjaTh BBIBOJLI HAa OCHOBAaHUU
MOJTYYEHHBIX PE3YJIbTATOB)

YMeHHe  BBIJCIATH  CYIICCTBEHHBIE  TMPU3HAKA  CTPOCHUSA
OMONOTUYECKUX OOBEKTOB: BHJIOB, MOMYJISAIMA, MPOMYIIEHTOB,
KOHCYMEHTOB, pPEAyLEeHTOB, OWOreOleHO30B M HKOCHCTEM;
OCOOCHHOCTH  TPOLIECCOB  HACJEACTBEHHOW  W3MEHUYMBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOTCHHOCTH

49




OpraHU3MOB, JEUCTBUS IKOJIOTHUYECKUX (DAKTOPOB HA OPTraHU3MBI,
MEpEeHoca BEIIECTB M IOTOKA DJHEPrUM B 3KOCHUCTEMAX,
AHTPOITIOTEHHBIX M3MEHEHUW B 3KOCHCTEMAxX CBOEM MECTHOCTH,
KPYroBOpOTa BEUIECTB U OMOTCOXUMHUYECKHX ITUKIIOB B Onochepe

YMeHue MpUMEHSATh TOJY4YEeHHBIE 3HAaHUS M OOBSICHEHUS
OMOJIOTUYECKUX  TPOIECCOB W  SIBICHHMA, JJISI  TPUHSTHS
NPAaKTUYCCKUX PEHICHUH B TIOBCEIHEBHOW KH3HH B IEIAX
oOecriedueHrss 0OE€30MaCHOCTH CBOETO 3/0POBbS U 3/I0POBbSA
OKPYKAIOIINX  JIIOZCH, COONIOAEHUS HOPM  TPaMOTHOTO
NOBEJICHUSI B OKPYXKAOILICH TNPUPOTHON cpele; TOHHMMaHHE
HEOOXOJMMOCTH HCIIONIb30BaHUS JIOCTHIKCHUH COBPEMEHHOM
OMOJIOTHY TSI PAIIMOHAIEHOTO IPUPOAOIOIH30BAHUS

10

YMeHue pemiath JJ€MEHTapHbIE OHMONOTHMYECKHe  3aadH,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U PHEPTUU B IKOCUCTEMAX
(uenu nuTaHus)

YMeHue BBIONHATH JaOOpaTOpHBIE U MPAKTUYECKUE PabOTHI,
coOI01aTh MpaBuja NpH padoTe ¢ y4eOHBIM U JTAaOOPATOPHBIM
obopy1oBaHUEM

YMeHrne  KpUTHYECKH  OLEHMBATh W  HUHTEPIPETHPOBATH
uH(pOpMaALMI0 OHOJOTUYECKOrO0 COJAEPM AHUSA, BKIIOYAOIIYIO
NICEBJIOHAYYHbIE 3HAHMS U3 Pa3NMYHbIX HCTOYHHUKOB (CMU,
HAyYHO-TIOMYJISIPHbIE MaTepHalibl); paccMaTpUBaTh II0OATBHBIE
HKOJIOTUYECKHE TMPOOJIIEMbl COBPEMEHHOCTH, (OPMHPOBATH TIO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3ULINIO

YMeHue cos3naBaTh COOCTBEHHBIE TMHUCHbMEHHBIE W YCTHBIE
coobmieHusi, o0000mas OUONOrMYecKyl0 HH(pOpMaLUI0 U3
HECKOJBKHX MCTOYHHKOB, TPAMOTHO HMCIOJIB30BATh MOHSITHIHBIN
anmapat OMOJIOTHH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAECPKAHUSA
1  bBuonorus kak Hayka

1.1

buonorus — Hayka o xuBoi npupoje. Ponb Ouosnoruu B (popmMupoBaHuu
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CucrtemMa OUOJOTUUECKUX HAYK

1.2

MeToapl TMO3HAHUS KUBOW TNpUpOABl (HAOIIOJCHWE, SKCIICPUMEHT,
OIMCaHue, U3MEpPEHHE, KiacCu(UKAINs, MOJICTUPOBAHUE, CTATUCTHUYECKAS
00paboTKa TaHHBIX )

2.1

JKuBbIE CUCTEMBI U UX OpraHu3anuAa

JKuBbie cuctembl (OMOCHMCTEMBI) KakK MPEAMET HU3Y4YEHUs] OHOJIOTHH.
CBoiicTBa OMOCHCTEM U X pa3HOOOpasue

2.2

YpoBHH  opraHuMzalMM =~ OMOCHCTEM:  MOJEKYJISIPHO-T€HETHYECKUH,
KJIETOYHBIA, OpPraHU3MEHHBIN, MOMYJISALMOHHO-BUIOBOM, 3KOCHUCTEMHBIH,
onocdepHbIi

3.1

3.2

XHUMMYECKHUHN COCTaB U CTPOCHUC KIICTKH

XUMHUYECKHM COCTaB KJIETKU. XHUMHUYECKUE BJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpO3JIEMEHTH. Boma m muHepanbHbie BemiecTBa. DyHKIMM BOJBI U
MUHEPAJIbHBIX BEILIECTB B KieTKe. [logaep:kanre ocMOTHYECKOTO OaaHca

benku. CoctaB u cTpoeHue OeIKoB. AMHUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble U 3aMEHMMBIE AMHUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTAB.
YpoBHU CTPYKTYphl O€JIKOBOM MOJIEKYJbl (TIEpBUYHASI, BTOpPUYHAS,
TPETUYHAs] U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OEJIKOB.
buonornyeckue QpyHkimu 0EIKOB.

depmeHThl — Ouojorndeckue KaranuzaTopbl. CrpoeHue QepmeHTa:
aKTUBHBIA  IEHTp, cyOcTpatHas  cnenuduuHoctb.  KodepmeHTHI.
Buramunbl. OTinnaust epMEHTOB OT HEOPTAaHUYECKUX KAaTaIN3aTOPOB

3.3

VYrneBonmpl: MoOHOcaxapuabl (TIIOK03a, pubo3a ©  JAe30KCHpub03a),
aucaxapuibl (caxaposa, JakTo3a) U mosucaxapuibl (Kpaxmall, TJIMKOTEH,
HesuTos03a). buonornueckue GyHKIUU YriIeBOOB.
Jlunuael: Tpuraunepuabl, crepounsl, (ochomumnuasl. ['mapodunsHO-
ruapodoOHble  cBoMcTBAa.  buonmornueckue  QyHKUUMU — JTUOUAOB.
CpaBHeHUE yTJIeBOJI0B, OEJKOB M JIMIMUAOB KaK UICTOYHUKOB SHEPTUHU

3.4

Hyxnennoseie xucnorsl: JIHK wm PHK. Hyxneotuner — MoHOMEpEI
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HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pyHkumu
PHK. AT®: ctpoenue u GyHKIH

3.5

3.6

3.7

3.8

L[I/ITOJIOFI/I}I — HayKa O KIICTKC. Knerounas TCOPUA. MCTO,ZII)I HN3y4CHUA
KJICTOK

Knerka kak menoctHast >kuBas cucrema. OOIIMe NPU3HAKU KIIETOK:
3aMKHyTasi HapyxHas MemOpana, Mojekynsl JIHK kak reneruueckuii
amnmapar, CucTeMa CMHTe3a Oeska

Tunel KJIETOK: 3yKapHOTHYeCKas M Mpokapuornueckas. OcoOeHHOCTH
CTPOCHHSI TMPOKAPUOTHYECKOW KIeTku. Kieroynas creHka OakTepHil.
Crpoenne 3yKapuoTHYECKOW KJeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM,
YKUBOTHOM U TPUOHOMN KIIETKH

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAIUKC, X
¢yakuuu. [lnazmatumyeckass wmemOpaHa, €€ CBOMCTBA M (DYHKLHUH.
[urorazma u e€ opradHounpl. OgHOMEMOpaHHBIE OPTraHOWIbI KIIETKHU:
sHnomnazmatuueckas cerb (OIIC), ammapat ['onbmku, JIH30COMBI.
[losryaBTOHOMHBIE ~ OpraHOWIBl  KIETKUA: MHUTOXOHJPHM,  IUIACTUIBL.
[IponcxoxkaeHne  MUTOXOHApPUM M IUIACTUA.  Buael  mmacTun.
HememOpaHnHble oOpraHoufibl KIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTP,
PECHUYKH, KIyTUKU. DYHKIIMHM OpraHOWI0B KIIETKH. BKiltoueHus

3.9

3.10

Anpo — perynsaTopHsiit 1IeHTp KiIeTku. CTpoeHue sapa: saepHas 000104Ka,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

TpaHCIIOPT BEMIECTB B KJIETKE

>KI/I3HGI[GHTGJ'II>HOCTB KJIICTKHA

4.1

OOMmeH BemiecTB, Uiu MeTaboIu3M. AccuMumsauus (TIaCTUYECKUT 0OMEH)
U JTUCCUMIIIALMS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IUHOTO
mpoiiecca Metabonu3ma. Tumbl oOOMEHa BeIIeCTB: aBTOTPOGHBIN U
rereporpodHbiii. Poiab depMEeHTOB B 0OMEHE BEIIECTB W IPEBpAIICHUH
DHEPTUHU B KJIETKE

4.2

®ortocunte3. CeroBas u TemHOBas (a3pl ¢oTocuHTe3a. Peakimu
dborocunTe3a. DPheKTUBHOCTh (POTOCHHTE3a. 3HaUCHUE (POTOCHHTE3A IS
XKU3HU Ha 3emuie. BnusiHue ycnoBuii cpeipl Ha (POTOCHHTE3 M CIOCOOBI
MOBBILIECHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYpPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAaYE€HUE XEMOCHHTE3a
IS KU3HU Ha 3eMiie

4.3

DHepreTuyeckuii 0OMEH B KIJIeTKe. PacierieHne BeIlIecTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE JHEPTUU B KIETKE. JTalbl YHEPreTUYECKOro OOMEHa.
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I'mukonu3. bpoxkenune u ero Bunabl. KuciopomHoe oxucieHue, Win
KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPTETHUECKOT0 0OMeHa

4.4

Peakuun marpuuHoro cuHtTe3a. I'eHetmdeckas wunHdopmarus u JIHK.
Peanuzanusi renernueckoit mHGopMaluu B KieTke. [ eHeTHYecKuit Ko U
ero cpoiicTtBa. TpaHnckpumnuusi — MatpudHbiii cuaTe3 PHK. Tpancusuus —
ouocunte3 Oenka. KonmupoBanume amuHOkucioT. Pomp pubocom B
OouocuHTe3e Oenka

4.5

Heknetounsle (QopMmbl XM3HU — BHpYCHl. VICTOpUS OTKpBITUS BHUPYCOB
(A.H. WNBanosckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEIEATEILHOCTH
BUupycoB. baktepuodaru. bonesnum pacreHui, >XKMBOTHBIX U 4YEJIOBEKAa,
BbI3bIBa€MblE€ BUpycamHu. Bupyc ummyHoneduimra uenoBeka (BUY) —
Bo3Oyautens CIIWa. Ilpodunaktrka pacnpocTpaHEHUs BUPYCHBIX
3a00JIeBaHUI

PasmHoOxkeHME N HHAWBUAYAJIIBHOC PA3BUTHC OPIraHNU3MOB

5.1

5.2

5.3

5.4

9.5

KieTrounbIii LMK, WK KU3HEHHBIA MUK KiIeTku. MHTepdaza u MHUTO3.
[Ipomecchl, mpoTekaronue B uHTepdaze. Pemmmkamums — peakius
marpuuHoro cuHresa JJHK. Crpoenue xpomocom. XpoMOCOMHBI HaOOP
— KapuoTull. JIMIUIOUIHBIA W TaIUIOMIHBIH XPOMOCOMHBIE HaOOpHI.
Xpomatubl. [{utonornueckue OCHOBBI Pa3MHOKEHUS M UHUBUTYaIbHOTO
pPa3BUTHUSI OPTaHU3MOB.

[enenne knetkn — muto3. Ctagum murto3sa. [Ipoueccel, mpoucxoasmume Ha
PA3HBIX CTAIUSAX MUTO3a. BUOTOTrHYECKUI CMBICTT MUTO3a

@dopMbl  pa3MHOXKEHHS OpraHUW3MOB: Oecrojioe U TMojoBoe. Buabl
0ecrnojioro pa3MHOXEHHUS: JEJICHHE HaJABOE, IIOYKOBaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BETETATHBHOE Pa3MHOMKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HaYEHUE U1 CENEKINH

[TonoBoe pa3MHOXKEHKE, €r0 OTINYHUS OT OECI0JIOTO.

Meito3. Craguu meiiosa. [Ipormecchl, npoucxoasime Ha CTaausaX Menosa.
[ToBenenne xpomocom B merose. Kpoccunrosep. brosiornueckuii CMbICT U
3HAUYCHUE MeHo3a

["amerorenes — mporecc 00pa30BaHUs TMOJOBBIX KJIETOK Y >XKUBOTHBIX.
[TonoBeie jkene3bl: CeMEHHUKM U sudHUKUA. OOpa3oBaHUE U pa3BUTUE
MOJIOBBIX KJIETOK — ramMeT (CrepMaTo30u/l, SUIEKIIeTKa) — CIEpMaTOTeHe3 U
ooreHe3. (OCOOEHHOCTH CTPOEHHUS SULEKIETOK M CHepPMAaTO30U0B.
OmnonotBopenue. [lapreHorenes

WunuBuayanbHoe pa3BUTUE (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE
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(amOpuorenes). Jrtanbl SMOPUOHAIBLHOTO PA3BUTUS Y TO3BOHOYHBIX
KUBOTHBIX: JIpoOJeHUE, racTpyJisanus, opraHorenes. [locramOpuonansHoe
pa3zButue. TuUmbl TOCTAIMOPHMOHATBHOTO Pa3BUTHS: TMPsIMOE, HEMpPSIMOe
(muunHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOT'O PACTEHUsSI: CTPOCHHE
CEMCHH, CTaIUU PA3BUTHUS

HEICJ'ICI[CTBCHHOCTI) U NI3SMCHYUBOCTb OPIraHU3MOB

6.1

6.2

[IpenmMer u 3amaun TeHEeTUKU. HcTopusi pa3BUTHS TEHETHKU. Bkian
POCCUHCKUX M 3apyOeKHBIX YUYEHBIX B PAa3BUTHE TECHETUKU. MeETOIbI
TEHETUKU (TUOPUIOJOTUYECKUM, [MTOTCHETHYECKUNA, MOJEKYISIPHO-
reHetuueckuit). (OCHOBHBIE T'€HETUYECKHE TMOHATHS. ['eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUN

3aKOHOMEpPHOCTH  HACJICJIOBaHMS  IPU3HAKOB, yCTaHOBJEHHbIe [
Mennenem. MOHOTMOPUAHOE CKpElIMBAaHUE. 3aKOH €IUHO00pa3us
ruOpu0B mepBoro TmoKoieHws. [lpaBuimo goMuHHpOBaHMS. 3aKOH
pacIHieruieHus MPU3HAKOB. | nmoTe3a 4ucToThl rameT. [loHOe u HemoHoe
JTOMUHHUPOBAHHE.

JurubpuaHoe CcKpelnuBaHue. 3aKOH HE3aBUCHMOIO  HACJISAOBaHUS
MpU3HAKoOB. lluTOoreHeTHMYeCcKHe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS.
AHanmm3upyomiee  ckpemuBaHue. Vicrmonb3oBaHHME — aHANTM3HUPYIOLIETO
CKpEIIMBaHUS JIsl OTIPEACIICHHSI TEHOTHUIIA 0COOH

6.3

6.4

6.5

CuerienHoe HaclieqoBaHue mpusHakoB. PabGora T. Moprana 1o
CUEIJICHHOMY HACJIEIOBaHUIO TE€HOB. HapylieHue clernieHuss reHoB B
pe3ysbTaTe KPOCCHHIOBEpAa. XPOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.
['eneTnyeckue KapThl.

['enetnka mona. XpoMOCOMHOE OMPEAEIEHUE 110Ja. AYyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI.  ['OMOrameTrHple @~ W  TE€TEPOraMeTHbIE  OPTraHU3MBI.
HacnenoBanne npu3HakoB, CUEIIEHHBIX C MOJIOM

N3MeHunBOCTSD. Bunbr V3MEHYMBOCTH: HEHACJICICTBEHHAS 151
HacleACTBeHHas. Poib cpeapl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakTepuctuka MOAUGUKAIIMOHHON M3MEHYUBOCTU. BapuaninoHHbIN psij
Y BapuaimoHHas kpuBasi. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KAaueCTBEHHbIE MpPH3HAKM HW WX HopMa peakuun. CBolicTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH

HaCHCI[CTBCHHaH, WiIn T'CHOTHUIINYECKAaA, U3MCHUYUBOCTS. KomOunaTuBHas
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6.6

W3MEHYUBOCTh. Melo3 M MOJOBOM MpOIECcC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTHA. MyTannoHHas W3MEeHYUBOCTh. Kitaccudukanms myrarmii:
T€HHBbIE XPOMOCOMHBIE, TE€HOMHBbIC. YacTora W NPUYUHBI MYTAIUU.
Mytarensbie ¢akTOpbl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOM
n3menuuBoctu H.M. BaBunosa

I'enetuka yenoBeka. Kapuotun yenoBexka. OCHOBHbIE METOAbI TC€HETHUKU

YEJI0BEeKA: FeHEeaJIOTUYECKUH, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXUMUYECKUH, MOJIEKYIAPHO-TEHETUYECKUM. CoBpeMeHHOE
ONPENIECIICHAE Ir€HOTHUIA! IIOJITHOTEHOMHOE CEKBEHHUPOBAHME,

F€HOTUIIMPOBAHKE, B TOM 4uciae ¢ nomompto IIIIP-ananu3a.
HacnencrBennele 3a00j€BaHUS 4YEIOBEKA: TI'€HHBIC OO0JI€3HH, OOJIE3HU C
HACJICJICTBEHHOM  MPEeapacIoyioKEHHOCThIO, XPOMOCOMHBIE  OOJIC3HH.
ComMatnueckue U reHepatuBHble MyTauud. [IpuHUIMNBL 310poBOro 0Opas3a
YKWU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICUCHUSI TEHETUYECKUX OOJIe3HEH.
Menuko-reHeTU4ECKOE  KOHCYJIbTHUPOBAaHUE. 3HAUYCHUE MEIHUIMHCKON
TEHETUKU B TPEAOTBPAIICHUU U JICUCHUM TEHETHYECKHX 3a00JIeBaHUM
YyeJIoBeKa

Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuus Kak HayKa M MPOLECC. 3apOKICHUE CEICKIIMU U JIOMECTHUKAIIUS.
Yuenne H.M. BaBuiioBa 0 IieHTpax NPOMCXOXKIACHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbl MPOUCXOKICHUS NOMAIIHUX KUBOTHBIX.
Copr, nopozaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METO/IbI CeNEeKIMU. MacCOBBIM U UHIMBUIYATbHBIH OTOOPHI
B CEIIEKUMHU pacTeHuil W  KUBOTHbIX. OlEHKa  JKcTepbepa.
brnuskopoacTBeHHOE CKpelmMBaHUE — WHOpUAMHT. Ywucras JTUHUS.
CkpemnuBanve 4YHCTBIX JuHUM. [erepo3uc, wWiM TruOpuAHas CcuUia.
HepoacTBenHoe ckpemuBanue — aytrOpuauur. OtaanéHHas ruopuan3anus
n e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 WU MOJYyYEHUE MOJUIIIOUIOB.
JlocTrxKeHUs CeNeKIMN PACTECHUM, )KUBOTHBIX U MUKPOOPTAaHU3MOB

buotexHONOrUs Kak OTpacib MPOU3BOJACTBA. ['€HHAs MHKEHEpUs. OTalbl
co3ganus pekomonHanTHor JJHK u Tpancrennsix opranusmoB. Knetounas
ukeHepus. Kiietounble KynbTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHHE
pactennii. KiioHupoBaHre BBICOKOIIPOIYKTUBHBIX CENbCKOXO3IMCTBEHHBIX
OpraHU3MOB. OJKOJIOTUYECKHE U JdThdeckwe mpodiemel. [MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBbI
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11 KIIACC

Kon

HpOBepﬂeMblﬁ AJIEMCEHT COACPKaHUA

DBOIIOLMOHHAS OUOJIOTHS

1.1

1.2

1.3

1.4

DBOJIOLMOHHAs TEOPUS U €€ MECTO B OMOJIOTUH.

CBunerenbcTBa HBOJIONHMH. [lameoHTOIOTHYECKUE: TOCIIEA0BATEIEHOCTh
MOSIBJICHUS BHJIOB B TTAJIEOHTOJIOTHYECKOM JIETOIUCH, TTEPEXOTHbIE (DOPMBI.
buoreorpaduyeckue: cxoAcTBO U paznuuue ¢ayH U (GIOp MATEpPUKOB U
OCTPOBOB. DOMOPHOJOTMYECKHE: CXOJICTBA U PA3IN4Hs SMOPHUOHOB Pa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHYECKHE: TOMOJOTHYHEIE,
aHaJIOTUYHbIC, pPYJMMEHTApHbIE OpraHbl, AaTaBU3MbL. MoJeKyIsapHO-
OMOXMMHYECKHE: CXOICTBO MEXaHM3MOB HACJEICTBEHHOCTH W OCHOBHBIX
METabOIMYECKUX MyTeHN y BCEX OpraHU3MOB

OpomonnonHas teopuss Y. JlapeunHa. Ilpeanocsuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBWKympe Cuiabl  3BOMIOUMU  BUAOB 10  JlapBuHy
(M30BITOYHOE  pPa3MHOXKEHHE  MPU  OTPAaHUUYEHHOCTH  PECYpCOB,
HeomnpenenéHHas ~ M3MEHYMBOCTh,  OOpp0a  3a  CyILIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopust 3Bomtouuu (CTD) U OCHOBHBIE €€ MOJIOKEHHS.
MukposBomonus. [lonynsuus kak eAMHUIA BUAA U 3BOJIOLHNH

JIBvkymue cuiibl ((hakTOphl) SBOJIOIMK BUOB B TIpUpoae. MyTallMOHHBIHI
Mpolecc U KOMOMHATHBHAS M3MEHUYMBOCTh. [lOMyNsIIMOHHBIE BOJIHBI U
npeid renoB. WM3zomsuus w  murpauua. EctecTBeHHBId 0TOOp —
HaIpaBJIAOMUNA (HakTop 3BOMIOIUH. PDOPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocoO0aeHHOCT, OpTraHU3MOB KakK pe3yJbpTaT 3BoJouud. [Ipumeps
PHUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopd 036l ¥ UTMOATANTAIIHH.

Bun wu BumooOpazoBanme. Kpurepuun Buma. OcHOBHBIE (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MakposBomorusi.  @opmbl  dBoONMK:  (HUTETUYECKAs], HUBEPreHTHAs,
KOHBEpIreHTHas, mapauienbHas. HeoOpatuMocTs IBOTIOIMHN

Bo3HHUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIe

2.1

JloHay4yHbBIE TIPEICTABICHUS O 3apOXKACHUU XKU3HHU. HayuHble rumoressl
BO3HUKHOBEHHUS XKU3HU Ha 3eMJie: aOMOoreHe3 M MaHCcIepMus. XuMHUUIecKast
ABOJIIOLUS. DKCIEPUMEHTAIILHOE TTOJATBEPKACHNE XUMUUECKOW IBOJIOIUU.
Hauanbnple sTambel Ouosiormdeckoi sBosronuu. ['umoresa PHK-mwupa.
[TepBbie KIETKM M UX HBOIOLUA. POPMUPOBAHME OCHOBHBIX T'PYIII )KUBBIX
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OpraHu3MoB

2.2

2.3

Pa3Butune xu3Hu Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U €€ mepuojabl: KeMOPUUCKUH,
OPAOBHUKCKHUH, CUITYPUHUCKHUH, JTEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.
Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.
KaliHo30lickas 3pa u €€ Tmepuoapl: NANCOrCHOBBIM, HEOTCHOBBIN,
AHTPONOTCHOBBIA. XaPAKTEPUCTHKA KIIMMATa U T€OJIOTMYECKHUX ITPOLECCOB.
OcCHOBHBIE 3Tanbl HBOJIOUUU PACTUTEIBHOTO W KMBOTHOIO MHUpA.
Apomopdo3pl 'y pacteHmidi W OKMBOTHBIX. [losiBIeHWe, pacuBer u
BBIMUPAHHE IPYII )KUBBIX OPraHU3MOB

Cucrema OpraHM4eckoro Mupa Kak OTpakeHHe 3BOJOLUH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTraHU3MOB

2.4

2.5

2.6

OBomronMsi  4enoBeka.  AHTponosiorMst — Kak — Hayka.  PasButue
OPEICTAaBICHUA O TPOUCXOKICHUM 4YeJOBEeKa. MeToapl U3y4eHHs
anTporioree3a. CXoAcTBa M pa3ivyMsl 4YEJIOBEKa M KUBOTHBIX.
CucremaT4ecKoe IOJI0KEHUE YEIOBEKaA.

JBuwxymue  cuibl  (dakTopel) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
U3TOTOBJICHHUE OPYAUN TpyAa, MBIIUICHHUE, PEYb

OCHOBHBIC CTaIUM W BETBU OHBOJIOIMHA YEJIOBEKA: aBCTPAJIONUTEKH,
Uenosek ymenbid, YenoBek npsaMoxomsiinii, YemoBeKk HeaHAEpTalbCKUM,
Uenosek  pasymHbld. Haxonkm  HCKOMAaeMbIX  OCTAHKOB,  BpeMs
CYILIECTBOBaHMs, OOJACTh pacmpocTpaHEHUs, 0O0bEM TOJIOBHOTO MO3ra,
o0pa3 KU3HH, 0Py

YenoBeueckue pacbl. OCHOBHblE OOJBIIME pachkl: €BPOINEOUAHAS
(eBpaswuiickas), HErpo-aBCTpaJIOWHAs (PKBATOpUANIbHAS), MOHTOJOUIHAS
(a3maTcko-aMepHuKaHCcKas). YepTbl MPUCIOCOOJIEHHOCTH IMpeCTaBUTENeH
YeJIOBEUECKUX pac K yCIOBUSAM CYLIECTBOBaHMA. EJUHCTBO 4en0BEYECKUX
pac. Kputuka pacuszma

3.1

3.2

Opranu3mMbl U OKpY>Karoias cpeaa

OKOJOTUS KAk HayKa. 3aJayud M pa3liesibl  JKOJOTMU. MeTobl
AKOJIOTMYECKUX HCCIAEAOBAHUNA. DKOJIOTrHYeckoe MHUpoBo33peHue. Cpessl
oOWTaHUsT OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3/YIlIHAs, IOYBEHHAs,
BHYTPUOpPTaHU3MECHHAs

Oxonornueckue (akropel. Kimaccudpukammst skogorndeckux (HaKkTOpOB:
adMoTHYeCKHe, ONOTHYECKUE U aHTPOIOTCHHBIE. JICHCTBHE AKOIOTHISCKUX
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(aKkTOpOB Ha OPTaHU3MBI

3.3

3.4

AOunoTHveckue (haKkTOpHI: CBET, TeMneparypa, BJIAYKHOCTb.
doronepuonusm.  [lpucnocobneHnss  OpraHM3MOB K JCHCTBHIO
abuoTtndecknx (HakTopoB. broiornyeckne puTMBeI

buotnueckne  ¢dakrtopel.  Bumel  OMOTHYECKMX ~ B3aUMOJCHCTBHIA:
KOHKYPEHIMS, XUIHAYECTBO, IMAPA3ZUTU3M, MYTyaIM3M, KOMMEHCAIN3M
(Hax1eOHMYECTBO, KBAPTUPAHTCTBO), AaMEHCAIN3M, HEUTPaIu3M. 3HaUCHHE
OMOTHMYECKMX B3aUMOJEHUCTBUN JUIsI CYLIECTBOBAaHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTUKN  TIOITYJIALIUU. OCHOBHBIEC TIOKAa3aTeIn
monmyrsinuu: 4YUCICHHOCTb, ILIOTHOCTL, POXKIAACMOCTb, CMCPTHOCTD,
IIpUPOCT, MUT'pALTHSL. HI/IHaMI/IKa YUCJIICHHOCTH IIOITYJIIOUH U e peryisinus

Coo0mrecTBa ¥ YKOJIOTHYECKUE CUCTEMEI

4.1

Coo01iecTBO Opranu3zMoB — O0mMoieH03. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
NpOCTpaHCTBEHHAs!, Tpodrueckas (muimesas). Buapl-goMmuHaHThl. CBS3H B
OuoIIeHO3E

4.2

4.3

DKoJsoruueckre CcucTeMbl (9kocuctembl). [loHstue 00 sKocucTemMe W
OuoreoneHo3se. O yHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI:
IPOAYLUEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB M IMOTOK
SHEprum B 3kocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU AKOCHUCTEMBI.
IInmesnie nemm u cetu. OCHOBHBIE ITOKA3aTEJIM PKOCHCTEMBI: OMoMacca,
NPOAYKIUA. OKOJOTMYECKHUE TMHUPAMUABL: MPOIYKIHMH, YHUCICHHOCTH,
ouomaccel. CBOMCTBa 3KOCHUCTEM: YCTOWYMBOCTh, CaMOPETYJIALMS,
paszButue. Cykueccus

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHHOTO
WJIM IIHUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE AKOCUCTEMBI. ATPO3KOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe W XO3SMICTBEHHOE  3HAYEHUE  arpodKOCUCTEM MU
ypOOIKOCHUCTEM.

buopasnoobpaszue kak (axktop ycToWuuBocTH sKocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTr0 pa3HOoOOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiipi, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero ¢yHkuun. OcodeHHOCTH OHOChEpHI
KaK TJI00ATbHOW 3KOCHCTEMBI. JIMHaMH4Yeckoe paBHOBECHE M oOpaTHas
cBs3b B Onocepe. KpyroBopoThsl BEMIECTB U OMOTEOXMMUYECKUE ITUKIIBI
3JIEMEHTOB (yIJiepo/ia, a30Ta). 30HAIBLHOCTh Onochepbl. OCHOBHBIE OMOMBI
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CyILIn

4.5

YenmoBeuectBo B Ouochepe 3emiin. AHTPOTIOTEHHBIE W3MCHECHHS B
ouochepe. 'modanbHbIC YKOJIOTHYECKUE TTPOOIEMBI.

OcHOBa paIMOHATLHOTO YIPABJICHUS MPUPOAHBIMU pPECypcaMH H WX
UCTIONb30BaHue. JocTrkeHUsT OMONIOTHH U OXpaHa MPUPOIBI

59




YYEBHO-METOJANYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. buonorus. 10 xnacc. Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.;
[Ton penakuueit Ilaceunuka B.B. AxuuonepHoe oOmectBo «M31aTenbCcTBO
«ITpocsemieHue»
2. bwuonorus. 11 kmacc. Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
[Ton penakuumeit Ilaceunmka B.B. AxnmonepHoe oO6miectBo «M3maTenscTBo
«ITpocsemieHue»
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. buonorus: 10-11-e kmaccel: 6a30BBIM YPOBEHB : MOYpOUHBIE pa3padoTku / B. B.
[Taceunuk., I'.I". [lIBertoB — Mockaa : [Ipocsenienue, 2023. — 240 c.

2. CucteMa OIEHKH JOCTH)KCHUH IUIAHUPYEMBIX TMPEIMETHBIX pe3yIbTaTOB
OCBOEHHUs YyueOHoro mnpenmera «buomnorus». 5-9 Kiaccel: METOIAMYECKHUE
pekomennanuu / JILA. Tlapmrytuna, A.B. OBuumnHHukoB. — MockBa : ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTus odpasoanus», 2023. — 140 c.

3. Cucrema OLEHKM [IOCTWKCHHHM IUIAHUPYEMBIX NPEAMETHBIX PpPE3yJIbTaTOB
ocBoeHusl ydyeOHoro mnpeamera «buonorus». Cpeanee obmiee oOpa3oBaHUE :
meroanueckue pekomeHmammu / JILA. Tlapmytuna, H.A. 3arpannunas, A.B.
TepemoB. — MockBa : ®I'BHY «MHCTUTYT conep:kaHusi 1 METOAOB OOYUECHHS»,
2024. - 96 c.

4. Meronnuyeckue pPeKOMEHAAIMHU II0 CO3JIaHHI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHOHAYYHOTO Tipoduiied U KJIacCoB C YINIYOJIGHHBIM U3YYEHUEM
MaTeMaTUKH, PU3UKU, XUMUU, OMOJIOTUH B 00I1I€00pa30BaTEIbHBIX OPraHU3aIUIX
C HCIIOJIb30BaHWEM HHQPPACTPYKTYphl, CO3/IaHHONW B paMKax HalMOHAJIHLHOTO
npoekta «O0pa3zoBanue» (KBantopuymsl, IT-kyOsl, Touku pocra u ap.) / E.E.
Kynpsmosa, H.M. Bonemuyk, B.M. CuerypoBa [u nap.] : mom pen. H.H.
BonbsiHuyk. — MockBa : ®I'BHY «MHCTUTYT comepxkaHusi U METOJOB 00y4YEHUs
um. B.C. JlegueBay, 2025. — 58 c.

5. Opranuzanus B3aUMOJECHUCTBUSl «IIKOJA — BYy3 — MPEANPUITHEN
Metoandeckue pekomennanuu / H.U. Boneiauyk, JI.LU. Acanosa : nmox pen. H.H.
Bonbinuyk. — Mocksa : ®I'BHY «MHcTUTYT conepkaHUsi U METOJ0B OOy4dEHUS
um. B.C. JlegueBay, 2025. — 40 c.

6. depMeHThI — OMOJIOTMYECKUE KAaTaIU3aTOPbl: METOAMYECKHE PEeKOMEHAAINH /
JLA. ITapmyruna, A.C. I'oponmenckas, JI.M. AcanoBa. — MockBa : ®I'BHY
«MHCTUTYT cozepx’aHusl U METOI0B 00yueHus», 2024. — 27 c.

7. YdeOHO-METOIUYEeCKOe OOECIeYeHHe IMPOIECCOB TMPETNOJaBaHusl XUMUH,
Ouonornv, (GU3NKK HA YPOBHSIX OCHOBHOTO OOIIET0 M CPEAHEro OOIIero
oOpa3oBaHUsI C BKJIIOYEHHEM JIOMOJHUTEIHLHOTO WHKXEHEPHOTO KOMIIOHEHTA :
Metoauyeckue pexomenmammu / H.A. 3arpanuunas, JI.A. Ilapmrytuna, A.A.
Sxyra, A.C. I'oponenckas, O.H. JlorBunoBa. — Mocka : ®I'bHY «MHcTUTyT
CoJIepKaHMs U METO0B o0yueHus», 2024. — 73 c.

8. KoHTtekcTHble 3amauu. 3agaHus K ydyeOHOMY Kypcy «buonorus» : ydeOHOE
nocobue / JI.A. Ilapmytuna, JL.U. AcanoBa ; mox pen. JI.A. IlapurytuHoii. —
Mockasa : 12 ®I'BHY «HCTUTYT conepkanust 1 METOI0OB 00yueHus», 2024. — 70

C.
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9. Ilpaktryeckue (1abopaTopHbie) pabOTHI O yueOHOMY mpeameTy «buonorusy».
OcHoBHOe o6Omiee oOpazoBanue. CpenHee oOimiee oOpazoBaHue : ydeOHOe
nocobue / JI.A. Tlapurytuna, A.C. I'oponenckas ; non pen. JI.A. TlapurytuHoit. —
Mockga : ®I'BHY «MHCTUTYT coneprKaHusl 1 METO0B oOydeHus», 2024. — 36 c.
10. bank 3amaHuWii A7 TEKYIIEro OICHMBAHHWS MO Y4YeOHOMY MpEaMETy
«buonorus». OcHoBHOe o6miee obpazoBanue / JI.A. [lapmrytuna, A.B. MBanoBa,
H.A. 3arpannunas. — MockBa : ®I'BHY «MHcTUTYT conep:kaHus U METOJOB
oOyuenus», 2024. — 128 c.

11. JlocTnxkeHue MeTanpeIMETHBIX PE3yIbTaTOB B paMKax M3y4eHUs MPEIMETOB
€CTeCTBEHHOHayyHOTro Oyoka. OCHOBHOE oOlee 0O0pa3zoBaHUE : METOIUYECKUE
pekomennanuu / H.A. 3arpannunas, JI.A. Ilapmytuna, A.}O. Ilentun, A.B.
TepemoB. — Mocksa : ®I'BHY «HcTuTyT cTpaterun pa3Butus oOpa3OBaHHSI,
2023. - 136 c.

HUAPPOBBIE METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. OTkpbiBasg TaWHBI >KUBOTO: KakK YyBJE€Yb IIKOJbHUKOB Ouonorueit. — URL:
https://vkvideo.ru/video-215962627 456240873

2. PacimpeHnue cetu NpoQUIbHBIX KJIACCOB U KJIACCOB C YIIyOJE€HHBIM U3yYEHUEM

eCTeCTBCHHOHay4YHBIX  mpeameroB. —  URL: https://vkvideo.ru/video-
215962627 456240560

3. Jluecr wu crebenp Kak opraHbl gbixaHusa. 6 kmace. —  URL:
https://static.edsoo.ru/projects/case/2024/o00/bio/1/index.html

4. XuUMUYECKUH COCTaB KJICTKH. 6 KJ1acc. — URL:

https://static.edsoo.ru/projects/case/2024/000/bio/2/index.html

5. buocunte3  Oenka. Peaknmum  marpuunoro  cunrtesa. —  URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

6. 'enetnka mona. HacnenoBanue mpu3HaKkoB, clemieHHbIX ¢ moiiom. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html

7. Meroauueckuii keiic. buonorus. 10 xkmacc. CuemnjieHHOE HacleI0BaHUE
npusHakoB / JI.A. Ilapmytuna. — MockBa : ®I'BHY «UHcTuTyT conmepxkanus u
METOJI0B 00y4eHUs», 2024. — 12 C. — URL:
https://edsoo.ru/wpcontent/uploads/2025/01/biologiya_mk_sczeplennoe_nasledova
nie_priznakov.pdf

8. Meroauueckuii keiic. buonorus. 11 knacc. Pemenue 3a1a4 Ha IpUMEHEHHE
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https://static.edsoo.ru/projects/case/2024/ooo/bio/2/index.html

3aKOHa reHeTuyeckoro pasHoBecus k. Xapnau, B. Baiin6epra / JI.A. Tlapurytuna.
— Mocksa : ®I'BHY «MHCTUTYT copepxkaHus U METOJ0B oOyueHus», 2024. — 14 c.
- URL:
https://edsoo.ru/wpcontent/uploads/2025/01/biologiya_mk_zakon_hardi_vajnberga
pdf

9. Paznen BupTtyanbHble 1a00paToOpHbIE U MPAKTUYECKUE PaOOTHI HA YIIIyOJIEHHOM

YpPOBHE OCHOBHOTO 00mero u cpemHero obmero ooOpaszoBanms. — URL:
https://content.edsoo.ru/lab/

HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

«bubnmuoreka UPppoBoro 0O6pa3zoBaTEILHOTO KOHTCHTa» [ DIEKTPOHHBIN pecypc].
— URL: https://xn--hlaafgkbnx.xn--plai/ (nata obpamenus: 25.08.2026.
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