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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JieH, COJEepXaHHUs, pEe3ylIbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIINX LESIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOruu, e€ 3HaYeHUU B MO3HAHUM KUBOW MPHUPOJBI U 0OECTIeueHUN
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYYArOIIMXCS CpEACTBaMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3yYEHUsI Yy4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/Y4eOHbIX JEHCTBUI OOY4YaroIIUuXCsi MO OCBOEHHUIO COAEpKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B W3YyYEHHUU OWONOTWH, Onarojmapst 4emy B HeEl
OPOCMaTPUBAETCA HANpPAaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALIMNA JTMYHOCTH, SKOJIOTHUECKOI0 MBILIUICHUS, MPEACTaBICHUI O 310POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIEeOMOIOTMYECKUX TEOpUid, a TaKKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4HCIie: MPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIHUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHUE BHUMaHUS K MPUKJIAJHON HaNpaBIeHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JIJISI peIIeHUs OAHOM M3 aKTyallbHBIX 3aJlau IIKOJILHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GOpMUPOBAHUE y OOYUYAIOIIMXCA MPEJCTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000IIaeT 3HaHUSA O XKWBOW TpHpoje, e
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
yCJIOBUSL  JJIA: TIO3HAHMS  3aKOHOB  JKMBOM  mpupojabl, GHOpMUPOBaHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O MpEJHA3HAYEHUU YYEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3ULUM KYJIbTYpPOCOOOPA3HOro MOAXOAAa, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss 00IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Oco0oe MECTO B ATON cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJEpX)aHUSA Y4EeOHOro maTepuaia B NpOrpaMmme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX UBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABOJIIOIMHU. B COOTBETCTBHUU C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOIOIMS KUBOM MPUPOBI», «IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue e u3ydeHus: yueOHoro npeaMera «buomorus» Ha 6a30BOM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OUOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM PA3HOTO YPOBHS OpPTaHHU3allMU, BBLAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYaromuXcsi MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW TPHUPOABI HA OCHOBAHMM 3HAHWUN M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHrue y O0OydYalOIIMXCS YMEHUN WIUIIOCTPUPOBATh 3HAYEHHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
PUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS] ATUYECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM yUE€OHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEro 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COIEPKAHUE OBYUEHUA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (Guimocoduei, ITUKON, ICTETUKON U MPABOM.
Ponr Ouonorun B (OpMUpPOBAHMU COBPEMEHHOW HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTonbl TO3HAHUS KUBOM MPUPOBI (HAOTIOIeHNE, SKCTIEPUMEHT, OMMCaHNE,
U3MepeHue, KilaccupuKamus, MOJCIUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Koasnos, /[x. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToAbl MO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

[Ipaktuueckass pa6ora No 1. «lcnonmp3oBaHWE pa3IUYHBIX METOJOB IPHU
U3YYCHUHN OMOJOTUIECKUX O0BEKTOBY.

Tema 2. ’KuBble cUCTeMbl U X OPraHU3ALNSL.

XuBble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otanumne
YKHBBIX CUCTEM OT HEOPTaHUYECKOM ITPUPOABI.

CaoticTBa 6rocucTeM M X pa3HOOOpa3ue. YPOBHU OpTraHU3aIui OMOCHCTEM:
MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISALIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOre0IeHOTHIECKHI ), OnOoC(EepHBIH.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC TPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU IIPUPOIBI».

O6opynoBanue: moaenb Mojekynsl JJHK.

Tema 3. XumMunuecKknii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHYECKUE DSJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BewlecTB B KieTke. llomnepikanue
OCMOTHYECKOro OasaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
Hezamenumbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOM MOJEKynbl (TIEpBUYHAsl, BTOPUYHAS, TpPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKIMN OENIKOB.

®depmeHThl — Ouosormyeckue Kartamuzatopbl. CTpoeHHe (epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduuyHocts. KodepmeHTsl. ButaMuHbIL.
OTnnaust PepMEHTOB OT HEOPTAHHMUECKUX KaTaJIM3aTOPOB.



VYraeroasl: MoHoOcaxapuabl  (TJIOK03a, pubo3a U JAe30KCUpr003a),
aucaxapuipl  (caxapos3a, JakTo3a) U IoJMcaxapuibl  (Kpaxmani, TIJIMKOTEH,
LeJUTI0103a). bruonornyeckue pyHKIMK yTIiI€BOI0B.

Jlunuasl:  Tpurauuepuabl, Qochonunuasl, crepouabl. 'HapoduIbHO-
rupopoOHbie cBoiicTBa. buonormyeckne ¢ynkuun sunuaoB. CpaBHEHUE
yTJ1€BOJOB, OEJIKOB U JUMHJIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxneorunsr — MoHOMEpPHI
HyKJIeuHOBbIX KHcIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune n pynknuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[uronorusa — Hayka o kiierke. Kierounas Teopust — npuMep B3auMOACUCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl N3YUEHHSI KIIETKH.

Knerka kak wnenoctHas >kuBass cuctema. OOmMe mnNpuU3HAKU KIETOK:
3aMKHyTasi HapykHas MmemOpana, Monekynsl JIHK kak reneruueckuii ammapar,
CHCTEMa CHUHTe3a Oerka.

Tumel KIETOK: JyKapuoTH4YecKas U mpokapuoTuyeckas. (OcoOeHHOCTH
CTpPOEHUsI MpPOKapHOTHYECKON KieTkH. Kiierounas creHka Oakrepuil. CTtpoeHue
JYKapUOTHYECKOM KIETKHM. OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, »XUBOTHOU U
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIHMKC, MX
¢ynkuuu. [1na3zmarnueckast memOpana, e€ cBoicTBa U pyHkiuu. L{uTomnnasma u eé
opranousabl. OnHomeMOpanHble opraHouasl kierku: OIIC, anmapat Iombmxwu,
An30cOMBI. [lolyaBTOHOMHBIE OpraHouAbl KJIETKH: MUTOXOHAPWH, ILIACTUIBL.
[IpoucxoxaeHne MUTOXOHApPUM H miactud. Buasl mmactun. HememOpanHbie
OpraHoOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuky. OyHKIMHA OpraHOMI0B KJIETKU. BKiltoueHus.

SAnpo — perynasaropHslii HeHTp KieTku. CTpoeHue snpa: saepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcTOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:

IToptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnelnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

Huarpammsel:  «PacnpeneneHyue XUMHUYECKHX JJIEMEHTOB B HEXUBOU
npupoaey, «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIEY.

Tabnuupr u cxemsl: «llepuonnueckas TabnHIla XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MoIeKyJibl BObl», «brocunTes Oenka», «CTpoeHue MoJIeKyJibl OenKay,
«Crtpoenue pepmentay, «Hyxnennossie kucnotsl. JJHK», «Ctpoenue momnexyiibl
AT®y», «CtpoeHue 3yKapruOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHne pacTUTENbHON KIETKW», «CTpPOEHHE MPOKAPHUOTUYECKOM KIIETKWY,
«CTpoeHue sapa KIeTKu», «YTIEeBOIbIY, «JIunuasn».



OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyAOBaHUE [JIsi TPOBEACHUS
HAOJIIOICHUI, W3MEPEHM, HKCIEPUMEHTOB, MHUKpOIpPENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «l/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpe aMHIIa3bl UK KaTaiasbl).

JlabopatopHasi pabora No 2. «lM3ydeHuwe CTpPOCHHS KIETOK paCTEHUH,
KUBOTHBIX U OaKTepuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax M HX
OIMCAHUE.

Tema 4. /KusHenesiTeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WK MEeTa0oIu3M. ACCUMWISINS (TUIACTUYECKU OOMEH) H
JUCCUMWIISIIIUSL  (QHEPreTUYeCKUi OOMEH) — JIB€ CTOPOHBI €IMHOIr0 IMpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUd B MOHWMAHHUU
MeTabonau3ma.

Tumbel oOMeHa BemecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poirb dhepMeHTOB
B 0OMEHE BEIIIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBass u TeMHOBasg (a3bl (oTtocuHTe3a. Peakiuun
dbotocunTe3a. DPheKTUBHOCT HOTOCHHTE3a. 3HaUYCHHE (HOTOCUHTE3a ISl KU3HH
Ha 3emiie. BnusiHue ycnoBuii cpenbl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UPYIoIIne OakTepruu. 3HaUeHHe XeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PacriemnieHne BelecTB, BbIJEICHUE U
AKKyMYyJIUDOBaHWE DJHEPrud B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'mukonu3. Bpoxkenne um ero Buabl. KHUCIIOpOJHOE OKHUCIEHWE, WU KJIETOYHOE
JbIXaHHE. OkucnautenbHoe dbochopunupoBanue. O¢ddexTuBHOCTD
SHEPreTUYecKoro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermyeckas wuHpopmamus u JIHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKe. ['€HETHYeCKUid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHOKucIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie dhopmbl xKu3HU — BUpYChl. cTopus oTkpeiTus BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacreHui, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenopeka (BUY) — Bo3Oyaurens CITM/]a.
OOparHast ~ TpaHCKpuIllids, peBepraza u  uHTerpaza. lIpodunakruka
pactpocTpaHEHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:



[Toptpersr: H. K. Konbuos, [. . IBanosckuii, K. A. Tumupszes.

Tabmuuel u cxembl: «Tunbsl nuranusy, «Metaboauzm», «MUTOXOHAPUSY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «DPorocuaTe3», «Ctpoenue JJHK»,
«CTpoeHue U PyHKIIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «'eHeTHYeCKuil Komy,
«Bupycer», «bakrepuodaru», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/a,
6akrepuodaray, «Pemnukarus JJTHK.

OOopynoBanue: mMoaenu-anmnkanuu «Yaoenne JJHK u Tpanckpumnums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii 1muki, wiv >KM3HGHHBIM LUK KieTku. MHTepdasza m MuTO3.
[Tpomeccrl, mpotekatomue B uHTepdaze. Pemnmukaruss — peaxius MaTPUUIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTTon AHbIN u rarJIONIHBIN XpPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[utonornueckue OCHOBBI PA3MHOKEHHMS W MWHIAUMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne wierkn — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiue Ha
Pa3HBIX CTAIUAX MUTO3a. BHONOrnYecKuil CMBIC MUTO3a.

[Iporpammupyemast rubenb KIETKU — arorTo3.

@opMbI pa3MHOXKEHHsI OPraHU3MOB: O€ecIioyioe U nonoBoe. Buapl 6ecrnonoro
Pa3MHOKEHUS: [ICJICHUE HAJABOE, IMOYKOBAHUE OJIHO- M MHOTI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHUPOBAHHUE
OpPraHu3MOB, €r0 3HAYEHUE JJIS CEJICKLINH.

[TonoBoe pa3sMHOXEHUE, €r0 OTAUYUS OT OECTIOJIOTO.

Meito3. Cragum wmeiiosza. IIporecchl, nmpoucxopsiiue Ha CTagusix Menosa.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cMmbica U
3HAYEHHUE MEHO03a.

['amerorenes — mpoliecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y IKWBOTHBIX.
[TonoBeie *kemne3pl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTO30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'CHES.
OCOOCHHOCTH CTPOCHHS SWIEKJIETOK U crepMaTo30uaoB. OTuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOsneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsMOE, HEMpsMoe (IuuuHOuHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAINU Pa3BUTHSL.



JdemoncTpanum:

Tabmumpel u  cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHHUE Yy IIBETKOBBIX pacTeHUuW», «BereratuBHOEe pa3sMHOKEHUE
pacrenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerouneiii mukiy, «Permnmukanus JTHK», «Mutosy,
«Mernosy, «lIpssmMoe 1 HenpsMOe pa3BuTHE», «l 'aMeTOreHe3 y MiIECKONUTAKUIUX U
yenoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJICKOTIUTAIOUIETO», «SHeKIeTka MiIeKonuTarmeroy, «KapuoknHes B KiIeTKax
KOpellKa JyKa», MarHuTHas MoOJAelb-almuiukanusa «JlemeHue KIeTKu», MOJeNb
JIHK, monens meTadha3HOM XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

JlaGoparopnass pab6ora Ne 3. «HaOmromeHne MHUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIIpenapaTaxy».

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieAcTBeHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmer u 3apaum reHeTnku. Ictopus pa3BuTHs TeHETUKU. POk uTosorun
U SMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiaj poCCUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToApl TEeHETHKU (TUOPUI0IOTUYECKUH,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHYECKHE
NOoHsTH. [ eHeTnuecKass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIICIOBAHUS MPU3HAKOB, YCTAaHOBIICHHbIE . MeHaeneM.
MonorubpuHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TMEPBOTO
nokojeHusi. IIpaBwino AOMUHHUpOBaHWSA. 3aKOH pPACIICIUICHUS [PU3HAKOB.
['unore3a ynuctotel ramer. [1oaHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHMS.
AHanu3upymoliee cKkpelurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacJIeJOBaHHIO TeHOB. HapylieHue cluerieHrus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThl.

I'enernka mosa. XpoMOCOMHOE ONpEAENeHrne mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramerHbie M TeTEeporamMeTrHble opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIJICHHBIX C MTOJIOM.

HN3menunBoCTh. BHIbI K3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA



MOAU(GUKAIIMOHHONW U3MEHUYUBOCTH. BapuaimoHHbI psiji 1 BapualluOHHAs KPUBas.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauyeCTBEHHbIE MPU3HAKU M HX
HOpMa peaknun. CBoicTBa MOAU(PUKAIIMOHHON N3MEHIMBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHATHBHAas
U3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHas W3MEHYUBOCTh. Kitaccudukaus MyTamnuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuuuHbl MyTaruii. MyTtareHnbie (paxTopshl.
3aKOH r'OMOJIOTHYECKHX PSAJO0B B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

Buesnepnast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T€HETUKH
YyeJ0BeKa: reHeaJIoTMYECKUN, OJTM3HEIIOBBIN, IIUTOreHETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[MI[P-ananu3a. HacnencrtBeHHnble 3aboieBaHUsl 4YelOBEKa: TeHHbIE OO0JIE3HHU,
00JIe3HN C HACJIENCTBEHHOW NPENPacioiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comarnueckne W reHepaTuBHble MyTauud. CTBONOBbIE KieTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a >KU3HU, TUATHOCTUKU, MPOPUIAKTUKU U JICUECHUSI T€HETUYECKUX
Oosne3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHME. 3HAUCHUE MEIUIIMHCKON
TE€HETUKU B MPEAOTBPAIICHUH U JIEYECHUU TeHETUYECKUX 3a00JIeBaHU YEI0BEKA.

JdeMoHCcTpanuu:

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

TaOmumpel ©W = CXEMBL: «MoHOrMOpUIHOE  CKpEIIMBaHUE U  €ro
IATONCHETUYECKAasi OCHOBA», «3aKOH pACHICIUVICHUS W €ro UUTOreHETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tamer», «JlurubpuymHoe  CKpenuBaHue,
«Iutomornyeckue - OCHOBBI  JAWTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3aumopencTeue auIeNbHBIX T'EHOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
JKUBOTHBIX W 4eJNOBEKay», «l'eHeTnka mona», «3aKOHOMEPHOCTHU HACJIEIOBaHUS,
CUEIUIEHHOIO0 ¢ monoMm», «KapHhoTuIbl 4elloBeKa W KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», «MyTalluOHHASI U3MEHYUBOCTH).

OO6opynoBanue: Mojaenu-anmiMKkanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonmnoe nomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI H MHKpompenapar «/Ipo3odpwmra» (HOpMa, myTranuu
(bopMBI KPBUILEB U OKPACKH Tela), repOapuii «I'opox moceBHO.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

JlaboparopHasi pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOMIpEmapaTaxy.



Jlabopartopnas padora Ne 6. «M3ydeHne MoauUKaIIMOHHOW U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOU KPUBOM».

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALMA.
Yuenne H. . BaBunoBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOTroo0pas3us
KYJIBbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. CopT,
I0pOJa, IMITaMM.

CoBpeMeHHbIE METObI CelneKUnU. MacCoBbI U MHAUBUAYAJIbHBIA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — HHOpuAMHr. Ywucras nuHusa. CKpellMBaHUE YHWCTHIX JUHUH.
I'ereposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpeuMBaHUE — ayTOPHIMHT.
OtnanénHas rtulOpuausanus W €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIyYCHUE MOJMUIUIOUAOB. JIOCTMKEHHS CEJIEKLIMU PACTEHUM, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganust pexkomOuHantHod JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsie KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUMU.
KiioHnpoBanue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonornyeckue W 3tudyeckue  npoosembl. ['MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmunpel U cxembl: KapTa «lleHTphl NPOUCXOXKIEHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHi1», «[1opobl TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuit», «OTaanéunas ruopuan3anusy», «Padborsl akagemruka M. @. MIBaHoBay,
«[lomumnongus», «OObekThl OuoTexHONOrHNY», «KileTouHble KyJIbTYpBl U
KJIOHUpOBaHue», «KOHCTpynupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TIOA0B U KOPHEIUIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Okckypcuss «OCHOBHBIE METOABl M JIOCTUKEHHUS CEJIEKUWHA PACTEHHN H
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. IBoJIIOLIHOHHASI 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. OBOJIOLUOHHAS
Teopus U €€ MecTo B OHMONIOruMM. BiusiHME 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerensctBa  3BoMONMU. [lasleoHTONOrMYECKHE: IOCIIEI0BATEIBHOCTD
HOSIBIIGHUS BUJOB B IaJICOHTOJIOTMYECKON JIETOMHUCH, NEPEXOTHBbIE (HOPMBI.
buoreorpaguueckue: cxoncTBo U paznuune GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IUuUid SMOPHOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCex
OpraHU3MOB.

OpomonnonHas Tteopus Y. JlapBuna. [IpeanochbUikd BO3HUKHOBEHHS
JapBUHU3MA. JIBIXKylIMe CHJIBl SBOMIONMH BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAs] U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH OTOOD).

Cunrernyeckas teopus 3Boironud (CTI) n €€ OCHOBHBIE MTOI0KEHUS.

Muxkpoasomnonus. [lomynsuus kak eAuHUIA BUAA U 3BOJIOLHH.

JBrxymue cuibl ((hakToOpbl) SBOMIOUMUA BHIOB B Mpupoje. MyTallMOHHBIN
npolecc ¥ KOMOWHATHMBHAS W3MEHYMBOCTH. [lomymsiiMOHHBIE BOJHBI M JIpeud
re’oB. M3omanus 1 Murpamus.

EcrecTBeHHBIl 0TOOp — HampaBisitomuii  ¢Gakrtop 3Boiaouud. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BONIONUHU. [Ipumepsl
PHUCTIOCOOJICHN Y OpraHu3MOB. ApoMopG 036l M UTH0ATATITAIIHH.

Bun wu BumoobpazoBanue. Kpurepun Buma. OcHoBHbIE  (QOpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3KOJIOrMIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUieTHYEeCKas, IUBEpreHTHas,
KOHBEpreHTHasl, napauienbas. HeoGpaTtuMocTs 3BOMIOIIH.

[IpoucxoxJ1eHHE OT HecleUUaIu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anys. AJaNTUBHAS paguaiusl.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkenb, ®. Mroiutep, A. H. CeBepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBoBaHune», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PACTCHHII,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTtalmoHHas



U3MEHUYUBOCTB», «ApoMopdo3bl», «aunoananrauun», «OOmas aereHepanus,
«/IBmxymme cunbl 3Bomonmm», «Kapra-cxema wapuipyrta mnyremectBus Y.
Hapsunay», «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OPTraHU3MOBY,
«["eorpadnueckoe BUg000pa3zoBaHue», « IKOJIOTHUYECKOE BUI000PAa30BAHUE.

OO6opynoBaHUEe: KOJUIEKIMSI HACEKOMBIX C Pa3IMUHBIMU TUIAMU OKPAaCKH,
HA0Op IJIOIOB M CeMsH, KoyuieKuus «[IpuMepbl 3alIMTHBIX MPUCTIOCOOTICHUHN Y
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPaBJICHUS DBOJIOIHNY», O0BEMHAS MOJIEIH
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduyeckas kapra wMupa, KojuleKuus «DPOpMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmoaenb anmmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3Butue HacekoMmoroy, «Pa3Butue
JATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (Gopmbl KpbUIBEB U
OKpacKH Tella).

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

Jlaboparopuasi padora Ne 1. «CpaBHeHue BUAOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHast padora Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIBHOI'O XapAKTEPay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUU KU3HU. HayudHble THUIOTE3BI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XUMUYECKas
ABOMIOIUS. AOHWOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCNEPUMEHTATBHOE NOATBEPKICHNE XUMUYECKON 3BONtoIMU. HavanbHbie 3Tamnsl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM M HMX SBOJIOLMS.
®opMHUPOBaAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emue mo 3paM U nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneosoiickas spa u e€ mnepuoabl: KeMOPUHUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o301cKas 3pa v €€ NEPUOoAbl: TPUACOBBIM, FOPCKUN, MEITOBOM.

KaiiHo30iickass »pa W €€ mNepuoabl: MNaJICOr€HOBBIA, HEOrCHOBBIM,
AHTPONIOT€HOBBIN.

XapakTepuUCTUKa KJIMMaTa M Ie0JIOTMYECKUX mpoleccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIUN PACTUTEIBHOTO M JKHUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIIEHME, paclBET U BEIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe »3Boyirouuu. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYIIIIbI OPraHU3MOB.



DBOJIOLHUS YeToBeKa. AHTpONOJIOrus Kak Hayka. PazBurue npeacraBieHuit o
INPOUCXOXKIAECHUN YeJIOBeKa. MeTtonbl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3Iuyus 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBrmxymue  cuwibl  (QakTopbl)  aHTPONOrEHE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3TrOTOBJICHUE OPYAUI TPYy1a, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, UernoBek
ymensli, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKui, YenoBek
pa3ymHbiil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  EBPOIMEOWHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuaibHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ MNPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4eIOBEYECKHX pac.
Kpurnka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mwmuiep, I'. IOpu, 4.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHre CoOTHEYHOM CHUCTEMBI», «Pa3BuTue
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KieTkKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHCTeMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YEIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YelnoBeKay», «JlpeBHeuime moan», «/pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PaChD».

OO0opynoBaHue: MYJISIKA «[IpoucxoxaeHue  4einoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHIEPTalblla, KPOMAHBbOHIIA), CIIENKH WU
U300pa)KE€HUsI KaMEHHBIX OpYAUIl TEepBOOBITHOIO 4YelnoBeKa (KaMHH-YOMIEPHI,
pyoOuna, ckpebia), TeoxpoHojoruueckas Tabnmuna, Kouiekuus «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[Ipaktuueckas padora Ne 1. «/3yueHue uckomaeMbIXx OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUIEKILIMSIX.

DKCKypcus «IBOJIOIUSI OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHBIN I KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaKIIAS CPeaAa.

DKOJ0rvs KaK HayKa. 3aaud U pa3zensl 3KOJOTHH. MeToabl HKOJIOrMYEeCKUX
UCCIIEIOBAaHNN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.



Cpenbl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (aktopel. Kiaccudukamms skomorudeckux (GakTOpoB:
aduoTtnyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JlefcTBUE HKOIOTrMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

AbGuotuuecke (QakTopbl: CBET, TEMIIEPATYPA, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucniocobnenust OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PaKTOPOB.
buonornueckue puTMsl.

buornueckue (bakTopBhL. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUM JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU Tonyianuu. (OCHOBHBIE IOKa3aTeln
HOMYJISIUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, HPUPOCT,
Murpanys. J[mHaMuka 4uciaeHHOCTH HOMYJISIUN U €€ peryssuus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl OOUTAHMS
opranuzMoBy», «@Poronepuonuzm», «llomynsiuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISUU HHPY30pUU-TY(Penbkuy, «[lumieBsie memnm».

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnas padora Ne 3. «Mopdosornueckre 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTAHUS».

JlaGoparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[IpakTuueckas pabora Ne 2. «[loacuér MIOTHOCTH MOMYISIUI pa3HBIX BUIOB
pacTEHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHE CUCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckas (muiieBasi). Buabl-momuHantsel. CBS3U B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (dKocuctemsbl). [loHsitTue 00 »sKocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTHI HSKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BelecTB U NOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckue (muuieBble) YPOBHU HKOCUCTEMBI. [IuIleBble MENMM U CETH.
OcCHOBHbBIE TIOKa3aTENIM SKOCUCTEMBbI: OHOMacca, NPOAYKLIHA. DKOJIOTUYECKUE
OUpaMUbl:  TPOAYKIHMH, YHCICHHOCTH, OuomMacchl. (CBOHCTBAa SKOCUCTEM:
YCTOMYUBOCTh, CAaMOpEryJisinus, pazpurue. CyKieccusl.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOro pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuiipi, coctaB u CTpyKTypa
ouochepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00aJIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBeCcME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTs U OMOre0OXMMUYECKUE IIUKIIBI AJIEMEHTOB (yriiepoja,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHble U3MEeHeHus B ouocdepe.
['mobGanbHbIE 2KOJIOrHYECKUE TPOOJIEMBI.

CocyiiecTBoBaHHE IPUPOABI U YeJI0BEYECTBA. CoxpaHeHue
O0nopa3zHoo0pa3usl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBJIEHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOoJIb3oBaHUE. JloCTHXeHUs
OMOJIOTMH U OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumieBsie 1enu», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponnsie coobuectBa», «llenn nuraHus», «IKOIOrHMUEcKas MNHPaMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jieca», «IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoémMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JICMCTBUS Ha  Npupoay», «BaxHeWmme HCTOYHHUKHU
3arpsi3HEHUs] BO3JyXa U TPYHTOBBIX BOA», «[louBa — BaxkHeMWIIas COCTaBIISIOIIAs
o6uochepor», «PakTopbl Aerpagauuu mouBy, «llapHukoBbIl d3PPexT», «DPaKTOphI
paIMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepn»,
«KpyroBopot yrinepozaa B Ouocdepe», «kKpyropopor azota B IpupoAe».

OO6opynoBanue: Mopenb-ammIukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, Kouiekuu «buoienosy, «Bpeaurenu BakHeHInNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOdapud U KOJJIEKIIMH pacTeHUH U
KUBOTHBIX, MPHUHAJUISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIIaM OHOTO BHIA,
Kpacnas xnura Poccuiickoit ®enepaunu, H300paKeHUs OXpPaHAEMBIX BHJIOB
pacTeHul M )KUBOTHBIX.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 1O
BUOJIOT'UA HA BA3OBOM YPOBHE CPEITHEI'O OBLIEI'O
OBPA30OBAHUSA
Cornmacio ®I'OC COO, ycraHaBiaMBaKTCd TpPeOOBaHUS K pE3yJbTaTaMm
OCBOCHHUS  OOyYaloOIMMHUCA TporpaMM cpeaHero oOiiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHWs mpeamera «buomorusy»
BBIJICJIEHBI CJICAYIOIINE COCTABISIOIINE. OCO3HAHUE O0YUYaIOIIMMUCSA POCCUICKOM
IpakIaHCKOU MICHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH
M CaMOOIPEICICHUIO, HAJIWYAe MOTHBAMM K  OOYYECHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE DPa3BUTHE BHYTPCHHUX YOEXKIEHHWH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPHUYECKHUX TPAJUIHA Pa3sBUTHS OHOJIOTHYCCKOTO
3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JCATEIBPHOCTH IIEHHOCTHO-CMBICIIOBBIMUA ~YCTAHOBKAMH, TPUCYIIIMMHA CHUCTEME
OHMOIOTHYECKOr0  00pa30BaHUs, HaJMYUE SKOJOIMYECKOr0 IMPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUThH LIEIH U CTPOUTH JKU3HEHHBIC IIAHbI.

JIMYHOCTHBIE PE3yabTAThl OCBOEHHS IMpeaMera «BHONIOrus» JOCTUrarTCs B
CIMHCTBE Y4YeOHOW W BOCIHHMTATEIBHOW JEATCILHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMH POCCUHCKUMH COIMOKY/IbTYPHBIMH, HCTOPUUECKUMHU U JTyXOBHO-
HPABCTBCHHBIMH IIEHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBMIAMH U HOPMaMH
MOBEICHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUSA, CAMOBOCIUTAHHSA U
CaMOpPAa3BUTHs, pPa3BUTHS BHYTPEHHEH MMO3WIMHA JIUYHOCTH, MATPUOTHU3MA,
YBOKEHHSI K 3aKOHY M IPaBOIOPSIKY, YEIOBEKY TPyJa M CTapIIeMy MOKOJICHHUIO,
B3aHMHOIO YBa)KEHHUs, OEPEKHOTO OTHOMICHHS K KYyJIBTYPHOMY HACIEOHIO U
TPaJIUIMIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIMYHOCTHBIC pe3yJabTaThl OCBOCHHSA y4ueOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsI PYKOBOICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JUYHOCTH, CHUCTEMOM I[CHHOCTHBIX
OpPHMEHTAIMi, MO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHIMCKOro OOINECTBa, PACIIMPCHUE KM3HEHHOTO
OIBITA M OIBITA JACATEIBLHOCTH B IMPOIECCE pealn3aliid OCHOBHBIX HalpaBICHUI
BOCITUTATEILHOM JICATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kIaHCKOro BOCIIUTAHNS

c(OPMHPOBAHHOCTh I'PAKIAHCKON MO3UIIMK 00yUaIOIIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCHUCKOr0 OOIIECTBA;

OCO3HaHHWE CBOMX KOHCTHTYIMOHHBIX IpPaB M O00A3aHHOCTEH, YBa)KEHHUE
3aKOHA U MPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COIIMAILHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM S3bIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSI[EE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTMH, TOHHUMAHUS 3HA4YCHHUS OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYUBOTO OYaYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAsh ICTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, (POPMHUPOBAHMS KYJLTYPbl 310POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXa, peryiasapHas Quznudeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW MESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATENIHLHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpPa3OBaHMIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHWE YPOBHS JKOJIOTHYECKON KYJIbTYphl: MPHUOOPETEHHUE OIbITa
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHMSI W YMEHUS TMpPU PEIIeHHUH TPoO0JeM, CBA3aHHBIX C paldOHAIbHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKAOIIEH
NPUPOJHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOIATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXKY JIIOAbMU U MMO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0lllecTBa, B MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTENM M pEIIeHUU MpodiIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX  pElaTh PECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TIIO0ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHWOJOTMYECKUX 3HAHUM B IEIAX
MOBBIILIEHUS OO0IIe KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh TIOJydyaeMble 3HAHUS I aHalu3a |
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATE€IbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMNpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOyYAOUIUXCS
MEXIUCIUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MMOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M ClHenu(uKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4dHbIH (paKT, MPUHIMUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs,
uccieioBaHue,  HaONIOJeHHe,  HM3MEpPEHHE,  OKCIEPUMEHT U JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI03HABaTeIbHbIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), obecrieunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COIIMAJIBHON KOMIIETCHIIMM OO0Yy4Yaroluxcsi, CIOCOOHOCTb
o0yyaromuxcs MCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHBIC y4eOHbIE JIEUCTBUS B
IIO3HABATEIBLHOM U COLIMATIbHOM IIPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS TPOTrpaMMbl CpPEIHEro OOIIero
00pa30oBaHuUs IOJKHBI OTPaXKaTh:

OBaanenne YHHUBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBble JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENTLHO  (OPMYJNHMpPOBAaTH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHWUNA MTPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanu3a, CUHTE3a, CPaBHEHUS, KiIacCUpUKAIMKU, 0000IIEeHNs), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSTUSIMH);

OMpENENsATh 1EeNU JSATEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYXKJICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIE cpeactBa IS MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEYMM  pa3HOr0  poOAd,  BBIABIEHHBIX B PAa3JIUYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIINXCS
MaTepHUaJbHbIX U HEMATEepUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  peajbHOroO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE TeHCTBHUA:

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MMPOEKTHOM JESTENIbHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEUICHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pAa3WYHbIE BUABI JIECATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMS, €ro HHTEpPHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4e€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIUAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;

CTaBUTh MU (opMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITENbHOCTH U )KU3HEHHBIX CUTYalINAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IONYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN IOUCK IMEpeHoca CPEeACTB M CHOCO00B
JeMCTBUSI B MPO(ECCUOHANBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENbHYI0 M MPAKTUYECKYIO 00JacTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe y4EOHOT O
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTHUECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTepHeTe), aHaIu3upOBaTh
MHPOPMALMIO Pa3IMYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JI0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;



(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHBIE METObI MPHU MOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETaTh OMNBIT HCMOIb30BAHHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounonornyeckor nHpopmauu (cxembl, rpaduky, AUarpaMMbl, TaOJIULbI, PUCYHKU
H Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HHU, AKTUBHO y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIECHUS, NOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEeHUs IPYruX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAUBUAYaJIbHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0r0 YjieHa KOJJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHl;

OLICHMBATh KAauyeCTBO CBOETO BKJAJa M KaXIOr0 YYaCTHHKAa KOMaH[bl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalUsIX, TPOSABIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pELLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KyJbTYPHBIM YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJii OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHIDKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npunsiTHe ceds U APYrUX:

NPUHUMATH ce0sl, MTOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.

MHNPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaueoHoro npeamera «buomorus»
Hay4YHbIE€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 1O OCBOEHUIO, HHTEPIPETALUU H
npeo0pa3oBaHUIO 3HAHUN, BUBI JIEATEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHMS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUEOHBIX CHUTYAIUSX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYalMsX, CBS3aHHBIX ¢ Ouosorued. B mporpamme mnpenMeTHble
pe3ynbTaThl MPEACTABIECHBI IO F0J1aM 00yYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» ¢ 10
K1acce JOMKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIrO
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHHU COBPEMEHHOM €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX H
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTWH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaACKpbIBaTh COJEpKAHHE OMOJIOTMYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, Merabonu3M (OOMEH BEUIECTB U TMpEeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOpEryJisilivs), YPOBHEBAsI OpraHU3AIUsS KUBBIX CHUCTEM,
CaMOBOCHPOMU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajdbHAs JIOrMa MOJIEKYJIApHON Ouonmorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus u
POUCXOXKIEHUsT KynbTypHbIX pactenuid H. . BaBuiioBa), onpenensite rpaHuUllbl
UX MPUMEHHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIJIETh METO/IaMU Hay4YHOT'O IMO3HAHUS B OMOJIOrUM: HAOIIO/IEHNE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBJICHUM, OpraHu3aiusi U IMpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  THIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pPE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUW W 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHa BELIECTB M MPEBpALIECHUS] SHEPrUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 W SHEPreTUYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOMIOTBOPEHUS, PA3MHOKECHUS, WHAMBUAYAIbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHE3);

YMEHHUE TPUMEHATh MOTyYEHHBbIC 3HAHMS I OOBSACHEHUS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C 1eTplo olecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 30POBbS
OKpPYXAaIOLUX JIOJEeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTH WCIONb30BaHUS JTOCTHKEHHIM
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTUHA  HJii  PalMOHAIBHOTO
IPUPOOTIONb30BAHMS,

YMEHHE pelaTh »JJIEMEHTapHbIe TEHETHYeCKHe 3aJayd Ha MOHO- W
TUTHOPUAHOE CKpEIIMBaHUE, CIICITUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TMpPECKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOIHATH JIa0OpAaTOPHBIE M IpakTUYeCKue paldoThl, COOIIOIAThH
npaBujia Mpu padboTre ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPIPETUPOBATh HUHQPOPMAIIUIO
OMOJOTMYECKOr0  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBa MAacCOBOW MH(GOpMALMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUM B OHOIOTHUH,
MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MHGOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHIATUIHBIN arnmnapaT OMOJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buomorus» ¢ 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpPAa U HAyYHOI'O MHPOBO33PEHHUSA, O BKIAJEC POCCHICKUX H
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBAaTh COJEpKaHHE OHMOJIOTMYECKHX TEPMHHOB W TOHSITHMA:
BUJI, TIOMYJISINSA, TeHOGOHI, IBOJIONHNS, ABMKYIIUE CHJIBI ((PaKTOPHI) IBOIOIHH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pPAa30BaHUE, IKOJIOTHYECKUE (PAKTOPHI,
HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LeNd MUTaHUs,
IKOJIOTHUECKas MUpaMuaa, OroreoreHos, onocdepa;

yMEHHE WH3JIaraTh OHOJOrHYecKHe Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU



(3aponpimeBoro cxoactea K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uochepe B. 1. Bepuaackoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yYMEHHUE BIIaJIETh METOAaMU HAyYHOTr'O MO3HAHUS B OMOJOTUM: HAOII0ICHUE U
ONMCAHNE KUBBIX CUCTEM, IPOLIECCOB W SIBJIICHWM, OpPraHU3alUs U IPOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HCCICAyEeMBbIMH BEIMYMHAMHU, OOBSICHEHHE TMONTYYECHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUA U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHIOB, MOMYJISLMI, NOPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJIOTMYECKUX (PAKTOPOB Ha OpraHU3Mbl, IMEepeHoca
BEUIECTB M IMOTOKAa JYHEPrUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHI B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTyYEHHBbIE 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBJICHHUW, JUISl IPUHATHSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 370pOBbS M 3J0POBBS
OKPYXAIOIUX JIOJIeH, COOI0/IEHNs HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHONW Cpele, MOHMMAaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHUIM
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHAIBHOTO MTPUPOAOIIOIb30BaHHS;

YMEHHUE pelIaTh 3JE€MEHTapHble OMOJIOrMYecKre 3aJa4M, COCTABISATh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (1IeTH MUTAHMUS);

YMEHHUE BBINIONHATH JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBuiia Mpu paboTe ¢ yueOHBIM U TaOOPATOPHBIM 000PYIOBAHUEM;

YyMEHHUE KPUTHYECKH OIIEHWBAaTh M HHTEPIPETUPOBATh UHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpEeICcTBa MAacCcOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  IJ00albHBIE  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaThb COOCTBEHHBIE IHUCbMEHHBIE M YCTHBIE COOOIICHUS,
00001mast OMOTOTMYECKYI0 HHPOPMAIMIO M3 HECKOIHKUX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 0 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 IKHM3HEACATEILHOCTS KICTKH 6 1 0 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 0 1 bubnaunorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 1 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems ! 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 4



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmMeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
. IBOMOUHORKAs GHONOTHS d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 0 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprafisMbl  OKpYAIOILas cpea > 0 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 9KOJIOTHIECKHE CUCTEMBI 9 1 0 httos://m.edsoo.ru/7fA1ccTA
bubmuorexa [IOK
> Peseperioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2.5



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHUS OCHOBHOIM
o0pa3oBaTe/IbHOW NMPOrPaMMbl CpPeIHero 001ero 00pa3oBaHus

CdhopmupoBaHHOCTh 3HAHWUH O MeCTe M POJU OHOJIOTHH B CHCTEME
HAyYHOTO 3HaHUS E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHHU COBPEMEHHOM
€CTEeCTBCHHO-HAYYHON KApTHHBI MHUPa W HAYYHOTO MHPOBO33PEHHS; O
BKIIQZIE POCCHUHCKHX M 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (PYHKIIMOHATBHONW TPaAaMOTHOCTH 4YE€JIOBEKa IS PEIICHHS
JKU3HEHHBIX 337124

YMeHHe pacKpbIBaTh COACpPKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSTHIA:
JKU3Hb, KJIETKa, OpraHu3M; MeTabonn3M (0OMEH BEUIECTB M MpeBpaIIcHUE
SHEPruM), TOMEOCTa3 (CaMOPETYIISAIs), YPOBHEBAS OPTaHU3aIMs JKUBBIX
CHUCTEM, CaMOBOCIIPOM3BEACHUE (PENpPOAYKIIUsS), HACIEICTBEHHOCTD,
W3MEHYHUBOCTb, POCT U Pa3BUTHE

YMeHue u3znaraTb OHMOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MytauuoHHast), 3akoHbl (I'. Mengens, T. Moprauna, H.J1. BaBunosa) u
yuyeHuss (0 IIEHTpax MHOrooOpa3usi M TPOUCXOXKIEHHUS KYJIbTYPHBIX
pactennit H.. BaBunoBa), onpenensiTe rpaHHULbl UX MNPUMEHHUMOCTH K
JKUBBIM CUCTEMAM

YMeHne BiajeTh METOJAMH HAy4YHOTO TIO3HAHWUSA B  OHOJIOTHH
(HaOnrofeHHEe W OMHCAHHWE JKUBBIX CHUCTEM, MPOIECCOB U SBIICHUMH;
OpraHu3anusi W  TPOBEJIeHHEe  OHMOJOTHYECKOTO  DKCIEPUMEHTA,
BBIJIBUKEHUE TUIOTE3bI; BBISIBIEHUE 3aBUCUMOCTH MEXKIY HUCCIEIyeMbIMU
BEeIIMYMHAMU, OOBSICHEHWE IOJTYYCHHBIX PE3yIbTaTOB, MCIOJIb30BAaHHBIX
HAyYHbIX TMOHSATUN, TEOPUH M 3aKOHOB; yYMEHHE JIeJlaTh BBIBOJBI Ha
OCHOBAHUU TOJIYYCHHBIX PE3YyJIbTATOB)

YMeHue BhIICTATh CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIIETOK MPOKAPUOT
nu OYKapuorT, OJHOKJICTOYHBIX 158 MHOT'OKJICTOYHBIX OpPraHnu3MoOB;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M IMPEBPAILCHUS SHEPTUU B
KJIeTKEe, (OTOCHMHTE3a, TUIACTUYECKOT0 M HSHEPreTHYECKOTOo OOMEHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPEHUS, Pa3MHOKECHHUS,
WHJVMBUTYAIBHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue  OpUMEHSATh  [OJIyYeHHbIE  3HAHUS UL OOBACHEHHS
OMOJIOTMYECKUX IPOIECCOB M SIBICHUH, A HPUHATHSA NPAKTUIECKUX
peLICHU B MOBCEIHEBHOW XHM3HHM B IIENAX oOecredyeHus: 0e30MacHOCTH
CBOETO 3/10pOBbS U 310POBbS OKPYKAIOIIUX JIIOJCH, COOIIOACHHS HOPM
IPaMOTHOTO TOBEIEHUS B OKpYXarollled NPUPOAHOHN cpene; MOHUMaHHUE
HEOOXOAMMOCTH HCIIOIb30BAHHS JOCTIKEHUH COBPEMEHHOW OMOIOTHH H
OMOTEXHOJIOTHIA JJISl pAllMOHAIBHOTO MTPUPOAOIIOIH30BAHHUS

YMeHue pemaTh 3JE€MEHTapHble TIEHETUYECKHE 3aJaud Ha MOHO- H
JUTHOpPUIHOE CKpelIMBaHUE, CLEIUIEHHOE HacJIEelI0BaHUE; COCTaBIISIThH
CXE€Mbl MOHOTUOPUIHOTO CKpEIMBaHMs JJIsl MPEACKAa3aHUsl HACIEeIOBAHUS
IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja00paToOpHbIE M NMPaKTUYECKUEe paboThl, COOIIOIATh




npaBuiIa Mpu paboTe ¢ yueOHbBIM U J1a0OpaTOpHBIM 000PY0BaHUEM

YMeHue KpUTHUECKH OLEHUBAaTh W HWHTEPIPETHUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOr0 COIepP KaHuUs, BKIIIOYAIOIYIO [ICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouyHUKOB (CMMU, HayyHO-OMyJsIpHBIE MaTepHUalbl);
THYECKHUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOJIOTUH, MEAULIMHE,
OMOTEXHOJIOTUU
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YMeHue co3aaBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHUS,
00001mass OMOJIOTHYECKYI0 HWH(DOPMAIMIO W3 HECKOJIBKHUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHIATHIHBIN anmapaT OHOJIOTHH

11 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJjbTara

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTH 3HAHUN O MecTe W pONM OHONOTHH B CHUCTEME
HAay49HOT'O 3HAHHS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAPTUHBI MUpa W HAy4YHOI'O MHUPOBO33PEHUS; O
BKJIQJIE POCCUMCKUX U 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; (QyHKIMOHANBEHOM TPAMOTHOCTH 4YEJOBEKAa I PpelIeHUsS
YKU3HECHHBIX 33724

YMeHue packpblBaTh COAEpKaHUE OMOOTHYECKUX TEPMHUHOB U MOHATHIL:
BUJ, TIOMYJIALWS, TEHO(POHM, SBOJIOLMS, IBHXKYIIHE CHIBI ((haKTophl)
HBOJIIOLMM,  MPUCIOCOOIEHHOCTh  OPraHU3MOB,  BHJI000pa3oBaHHE,
9KOJIOTHYECKHE (HAKTOpPBI, HKOCHCTEMa, MPOAYICHTBI, KOHCYMEHTHI,
penyLeHThl, LeNnu MUTAaHWsA, SKOJIOTWYEcKas NupamMuaa, OUOTreoleHO3,
ounochepa

YMeHue wuznaraTh OUONOTMYECKHE TEeOpHH (IBOIIOLMOHHAS Teopus Y.
I[apBI/IHa, CUHTCTHUYCCKAsA TCOpHUA BBOJ'II-OIII/II/I), 3aKOHBI 1 3aKOHOMCPHOCTH
(3apomsimieBoro  cxoactBa K.M. bBopa, depemoBaHus — TJIaBHBIX
HarnpaBieHuid u mytei spomonmu A.H. CeseprioBa, yuenust o 6uochepe
B.U. Bepnanckoro), onpenensTh TpaHUIbl UX MPUMEHHUMOCTH K >KUBBIM
CUCTEMaM

YMeHue BianeTh METOJaMH HAydyHOrO TIO3HAaHUS B OHOJIOTHH
(HaOyroieHHe YW OMHUCAHUE JKUBBIX CHUCTEM, TMPOILECCOB U SIBICHUU;
OpraHm3anuss W  TOpoBeJeHHEe  OWOIIOTMYECKOTO  DIKCIEPHUMEHTa,
BBIJIBIDKEHUE THUITOTE3bI; BBISIBIICHHE 3aBUCHMOCTH MEXKY MCCIICIYeMBIMU
BEITMYMHAMHU, OOBSCHEHHE TMOIYUYEHHBIX PE3yNbTAaTOB, HCIOJIb30BAHHBIX
HAyYHBIX TIOHSATHH, TECOPUH M 3aKOHOB; YMEHHUE JIeJaTh BBIBOJLI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YIHTATOB)

YMeHue BBIACIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS OMOJOTUYECKHUX
OOBEKTOB: BUAOB, MOMYJISIHHI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeoIeHO30B U IKOCUCTEM; OCOOEHHOCTH IPOIIECCOB HACIIEICTBEHHON
N3MEHUYMBOCTH, €CTECTBEHHOI'O otbopa, BUI000pa30BaHuUs,
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JCHCTBHUS IKOJIOTHYECKUX (aKTOPOB Ha
OpPraHu3Mbl, MEPEHOCAa BEUIECTB M IOTOKA SHEPrMU B DKOCUCTEMAX,
AHTPONOTEHHBIX M3MEHEHH B  JKOCHUCTEMax CBOE€M MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onochepe




YMeHue  OpUMEHSATh  MOJNyYeHHble  3HaHusA Uil OOBSICHEHHUA
OMOJIOTHYECKUX TIPOLIECCOB W SIBJICHHUH, ISl TPUHATHS MPAKTUICCKUX
pelleHNi B MOBCEJIHEBHOM XKU3HM B LENIX oOecreueHHus O0e30MacHOCTH
CBOETO 3JI0pOBbsl M 3J0POBbS OKPYKAIOIIMUX JIIOJEH, COOIIOACHUS HOPM
IPaMOTHOIO TOBEJCHMSI B OKpYXarolled NMPUPOJHOW cpeze; MOHMMAaHHE
HEOOXOJMMOCTH HCIIOJIb30BaHUs JTIOCTH)KEHUIH COBPEMEHHOW OHMOIOTHH
IUIsl pAallMOHAJIbHOTO ITPUPOIOIIOIb30BaHUS

Vmenue peiiatb JBJICMCHTAPHBIC OMOJIOTHYCCKIE 3aga4uu, COCTaBJIATH
CXCMEI IIEPCHOCA BCIICCTB U SHCPIUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBIMOJHATH J1a00paTOpHBIE W MpaKTHYECKUe paboThl, COOTIONATh
paBuiia pu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOTMYECKOT0 COAEPIKaHUs, BKIIIOYAIOIIYIO IICEBOHAYYHBIC 3HAHUS U3
paznuuHbIX KcTouHUKOB (CMMU, HayuHO-ONyJsIpHBIE MaTepuasbl);
paccMaTpuBaTh IJ100albHBIE SKOJOTMUYECKHE MPOOJIEMBbl COBPEMEHHOCTH,
(hopMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO IMO3HITHIO

10

VYMeHHue co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIICHHS,
0000mas Ouoyoruveckyro HHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHATHUIHBIN anmapaT OHOJIOTHH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUSN

1

buonorus kak HayKa

11

buonmornss — Hayka o xuBoil mpupone. Ponp Ouonormm B (popMupoBaHUH
COBPEMEHHOM Hay4HOH KapTHHbI MUpa. CucTtemMa OMOJIOrMYECKUX HayK

1.2

Metoabl TO3HAHUS JKUBOW TPHPOIBI (HAOIIOJCHHE, HSKCIEPUMEHT, ONHCaHUE,
U3MepeHue, Kiaccuukanus, MOAEIMPOBaHUE, CTATUCTUYECKas 00padOTKa JAHHBIX)

2

JKuBnie cucTeMBbI U UX OopraHu3anusa

2.1

Kupble cucteMbl (OMOCHCTEMBI) Kak TpeaMeT ui3ydeHus Owuosoruu. CBoicTBa
OMoCHCTEM U UX pa3HOOOpaszue

2.2

YpoBHM oOpraHu3zanuu OMOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUN, KJICTOYHBIMH,
OpraHu3MEeHHbIH, MOMYIAIUOHHO-BUAOBOM, YKOCUCTEMHBIH, OMOChepHBIH

3

XHUMUYECKUN COCTAB M CTPOCHUE KIETKU

3.1

XHUMHUYECKUM COCTaB KIICTKHU. XHUMHYECKHE OJICMCHTBI: MaKpO3JICMCHTHI,
MHKPOI3JICMCHTEI. Boz[a W MUHCPAJIBHBIC BEUICCTBA. qDYHKIII/II/I BOAbI U MUHECPAJIBHBIX
BCIICCTB B KJICTKC. Hozmep;xaHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHHe O€lIKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3zaMeHnMble M 3aMEHUMBIE AMUHOKHUCIIOTHI. AMHUHOKHMCIIOTHBIM COCTaB. YpOBHU
CTPYKTYphl ~ O€JIKOBOW MOJIeKy/dbl (TepBUYHAsi, BTOPUYHAs, TpEeTUYHAs U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe CBoilcTBa OenkoB. buonornueckue
GyHKIIMM OEIKOB.

®depmeHTsl — Ouonormueckue kKaraiauzatopbl. CrTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crnenupuyHocts. Kodepmentsl. Burtamunpl. Otrianuung
(epMEeHTOB OT HEOPraHMUYECKUX KaTalIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M JAEe30KCHUpHO03a), aucaxapujibl
(caxapo3a, JakTo3a) U IOJMCAaXapuibl (Kpaxmaj, TJMKOTeH, LeJUIHII03a).
buonoruueckue GyHKIUHN YIiIeBOAOB.

Jlunuael: TpUrIMUEpuasl, ctepousl, Gocomunuasl. ['napodunsHO-TUAPOPOOHBIE
cBoiicTBa. buonorndyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YTIEBOAOB, OCIKOB U
JIMMUAJOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunoseie kucnorel: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKIEMHOBBIX
kuciot. Crpoenue u pyukuu JJHK. Ctpoenne u ¢pynkuuun PHK. AT®: crpoenue u

byHKIIUN

3.5

[TuTonorus — Hayka o kinetke. Knerounas reopus. MeTo bl H3y4eHHUs KIETOK

3.6

Krnerka kak wnenoctHas skuBas cuctema. OOImMe NpHU3HAKU KIETOK: 3aMKHYTas
HapykHas MemOpana, monekyiasl JIHK kak reHernyeckuil ammapaT, cucTema
CHHTe3a OenKa

3.7

TUmbl KIETOK: 3yKapuoTHdeckas M mpokapuorudeckas. OCOOEHHOCTH CTPOEHMS
npokapuornyeckoil  kinerku.  Kmerounas  crenka — Oakrepuil.  CtpoeHue
HYKapHOTHUECKOW KiIeTKU. OCHOBHBIE OTIMYUS PACTUTEIBbHOM, >KUBOTHOW M
IpUOHON KIIETKU

3.8

[ToBEepXHOCTHBIC CTPYKTYPBI KIETOK — KICTOYHAS CTEHKA, [NTUKOKAJINKC, UX (DYHKIHH.
[Tnazmatudeckas memOpaHna, e€ coiicTBa U pyHKuuu. LluToruiazmMa u e€ opraHouzbl.
OnHomeMOpaHHbBIE OpraHOMIBI KIETKH: dHIoruazmaruyeckas cetb (DI1C), anmapat
FOHBI[)KI/I, JIN30COMBI. HOJ'IyaBTOHOMHI)IC OpraHovabl  KIJICTKH: MUTOXOHAPHH,




wiactuael.  [IpoucxoxaeHne  MHUTOXOHApPUM M IwlacTHA.  Bunel  mnactun.
HememOpaHHbIe OpraHouzbl KJIETKU: PUOOCOMBI, KJIETOYHBIM UEHTP, PECHUYKH,
KTyTUKH. DYHKIIMU OpPraHOUIOB KIIEeTKH. Bkimrouenus

3.9

Anpo — perynstopHbeld 1eHTp kiueTku. CTpoeHue sjapa: sjuepHas 000J04Ka,
KapHuoILIa3Ma, XpPOMATHH, SIAPBILIKO. XpOMOCOMBI

3.10

TpaHCnopT BEIIECTB B KIETKE

H(PBHG,I[GHTCHBHOCTB KIICTKH

4.1

OOmen BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS (TUIACTUYECKH OOMEH) u
TACCUMIIIANIMS  (PHEPreTUYeCKHid OOMEH) — JBe CTOpPOHBI EIMHOTO Iporiecca
MeTabonu3Ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIM U reTeporpodHbd. Ponb
(bepMeHTOB B OOMEHE BEIIESCTB M MPEBPAIICHUH YHEPTHH B KIIETKE

4.2

®dotocunre3. CetoBass u TemMHOBas ¢a3bl porocuHTe3a. Peakmmu (orocuHTesa.
DddexktuBHOCTh (PoTOCHMHTE3a. 3HaUeHHWEe (OTOCHMHTE3a IS KU3HM Ha 3emiie.
Bmusaue ycmoBuit  cpembl Ha  (DOTOCHHTE3 ¥ CHOCOOBI  TOBBIMICHHS  €TO
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIONTHe OakTeprun. 3HAYCHHE XEMOCHHTE3a ISl )KU3HH
Ha 3emiie

4.3

DHepreTudyeckuii 0oOMEH B KJETKe. PaciienjeHue BelecTB, BBbIICICHUE U
aKKyMYJIUPOBaHUE SHEPIHH B KJIETKE. DTalbl YHEPreTHIecKoro ooMeHa. [ mukonus.
BpO)KeHI/IC U €ro BHUIOBI. KI/ICJIOpO,Z[HOG OKHUCJICHHUC, HIIN KICTOYHOC JbIXaHHUC.
D} hEeKTUBHOCTH YFHEPTETUIECKOr0 0OMEeHa

4.4

Peaknmu matpuynoro cunrtes3a. ['enermueckas wmHdopmarus u JJHK. Peanuzanums
reHEeTHYeCKOH uHpOpMaIMM B KJIeTKe. [ €HEeTMYeCKHui KOJ M €ro CBOWCTBA.
Tpanckpunuusi — marpuunblii cuate3 PHK. Tpancnsuus — OuocuuTe3 Oenka.
KoaunpoBanue amunokuciot. Pons pubocom B buocunTese Oenka

4.5

Hexnerounsle ¢opmbl Xu3Hu — Bupychl. Mcropust oTtkpbitus Bupycos (/.H.
WBanoBckuit). OcCOOEHHOCTH CTPOEHHUS M JKU3HENEATEIbHOCTH  BHPYCOB.
bakrepuodaru. bonesnu pacrenuil, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCaMH.
Bupyc nmmynonedpunura genoseka (BUY) — Bozoyaurens CITNda. [Ipodummaktuka
pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3zMuoxenue u VHAWBUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

KneTounslii UK, WM KU3HEHHBIM HUKI KIeTku. MHTepdasa u mutos. [poreccsl,
nporekaromue B uHTepdase. Permkanus — peaknus matpuyHoro cunreza JJHK.
Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapuoTuil. JIUMIOWIHBIA U
TaruIOUIHBIA  XPOMOCOMHBIE HaOoOpel. XpomaTuabl. LluToNormdyeckre OCHOBBI
Pa3MHOXEHHS U UHAMBUAYAJIBbHOIO Pa3BUTHUS OPTaHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3a. [Iporecchl, Npoucxoaaiine Ha pa3HbIX
CTaJMsIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3a

5.2

@®opMBbI pa3MHOXKEHUS OpPraHM3MOB: Oecroyioe M ToJoBoe. Buuel Oecronoro
PaSMHOXCHUA: JOCJICHUC HAJABOC, ITOYKOBAHUC OOJHO- HW  MHOTI'OKJICTOYHBIX,
CIIOpooOpa30BaHUE, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHUPOBAHHE
OpraHu3mMoB, €ro 3HAYCHUC JJIAA CCIICKIINU

5.3

[TosoBOE pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT 0ECIIOJIO0TO.

Meiio3. Craguu wmeio3a. Ilponecchl, mpoucxoasiiye Ha CTaausX Menos3a.
[ToBenenue xpomocoM B wmeno3e. Kpoccunroep. buonormyeckuii cmbicn u
3HAYEHHUE MEN03a

5.4

['ameTorene3 — mporiecc 00pa3oBaHMs TOJOBBIX KIETOK Yy JXKMBOTHBIX. [lomoBwie
JKeJe3bl: CEMEHHUKU U sIMYHUKH. OOpa30BaHMEe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT




(cmepmaTo3ou, SIMIEKIeTKa) — ciepMaToreHe3 u oorene3. OCOOEHHOCTH CTPOCHUS
SULEKIIETOK U criepMaTo3onoB. OmnogoTBopenue. [lapreHoreHes

5.5

WNunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOPHUOTEHES).
Ortanbsl SMOPHUOHAIBHOTO PA3BUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHUE,
racTpyJssnus, OpraHOIcHe3. ITocTamOpHoHanbHOE pa3BUTHE. Tunst
MOCTAMOPHOHAIIEHOTO PAa3BUTHS: IPSMOE, HENPsMOe (JIMYMHOYHOE). BiimsiHue cpenp
Ha pa3BUTHE OPraHU3MOB; PaKTOPbI, CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOJCTBA.
Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMSI: CTPOEHUE CEMEHH,
CTaIMM Pa3BUTUS

HaCHeILCTBeHHOCTB U UBMCHYUBOCTb OPraHM3MOB

6.1

[Ipeamet u 3agaun reHetuku. Mcropus pa3Butus reHetuku. Bxiaa poccuiickux u
3apyO€KHBIX ~ y4€HBIX B pa3BUTHE  TEHETUKU.  MeTonbl  TeHETHKHU
(rubpugONOrNYECKuii, LUTOT€HETUYECKUIA, MOJIEKYJISIPHO-T€HETUUECKHI ).
OcHOBHBIE TE€HETHYECKHE MOHATHUS. ['eHeTHYecKkas CHUMBOJIMKA, HCIIOJIb3yemas B
cXemax CKpeluBaHui

6.2

3aKOHOMEPHOCTH HACJICIOBAaHUS TMPU3HAKOB, YCTaHOBICHHbIe [. MeHenem.
MoHOTHOpHIHOE CKpelIMBaHUE. 3aKOH eIUHOO0Opa3Ws THOPHIOB  IIEPBOTO
nokoJyieHus1. [IpaBuiio noMuUHUpPOBaHUS. 3aKOH pacHICIUICHUS MPHU3HAKOB. [ umoresa
9UCTOTHI TameT. [ToHOe U HeMoIHOe JOMHUHHUPOBAHHE.

JluruOpuHOoe CKpeluBaHWe. 3aKOH HE3aBUCHUMOIO HACIEAOBAHHUS TPU3HAKOB.
[{uTOoreHeTHUECKKE OCHOBBI JTUTHOPUIHOTO CKPEIIMBaHUA. AHAIU3HUPYIOIIEE
CKkpemuBaHue. VICroib30BaHNe aHATM3UPYIOIIET0 CKPEIIUBAHMS TSI OTPECIICHUS
FeHOTHIIa 0CO0H

6.3

CueruileHHoe HaclienoBaHue Mpu3HakoB. Pabora T. Moprana mo CHETICHHOMY
HaclleIoBaHUIO r'eHoB. HapyiieHue crienieHys TeHoB B pe3yibTaTe KPOCCHHIOBEpa.
XpOMOCOMHasI TEOpUs HACIECTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeleleHrne moja. AyTOCOMBI M  IIOJIOBBIE
XPpOMOCOMBI. T'omoramernele u TCTCPOraMCTHBIC OpTraHU3MBI. HaCJ'ICI[OBaHI/Ie
IIPU3HAKOB, CLEIUIEHHBIX C IOJIOM

6.4

N3meHunBOCTh. BUbl N3MEHUMBOCTH: HEHACIICACTBEHHAs] U HACJIEICTBEHHAs. Poib
cpelibl B HEHACIEICTBEHHON M3MEHUMBOCTH. XapaKTepUCTHKA MOAU(DUKALMOHHON
M3MEHYMBOCTH. BapuannMoHHBIN psAx W BapualuoHHas KpuBas. Hopma peakuuu
npusHaka. KonudecTBEHHbIE M KauyeCTBEHHbIE IPU3HAKM M MX HOPMA PEaKLMH.
CaoiicTBa MOIU(PUKAIMOHHON N3MEHUUBOCTH

6.5

HacnenctBenHast, wWinM  reHOTUIMYECKas, HW3MeHUYMBOCTb. KomOuHaTuBHas
M3MEHYMBOCTb. Meii03 W TIOJOBOM TMpoLecC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTallMoHHas M3MEeH4YMBOCTh. Kitaccudukanus myrauuii: TeHHbIe
XpOMOCOMHBIE, TeHOMHbIE. YacToTa M mpuuuHbBl MyTanuil. MyrareHsusle (pakTophl.
3aKOH rOMOJIOTMYECKHX PSAJIOB B HacaeACTBEeHHON u3menunsocty H.M. BaBunosa

6.6

I'enetuka uenoseka. Kapuorun denoBeka. OCHOBHBIE METO/bI TEHETHUKH YEIOBEKA:
reHeaornYeCcKui, OJIM3HEIOBLIH, IIMTOr¢HETHYECKHH, OHMOXMMUYECKHH,
MOJICKYJIIPHO-TEHETHUECKUH. CoBpemeHHOE omnpeesieHne TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBCHUPOBAHHME, TCHOTUIUPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
[TI[P-anaym3a. HacnencTBeHHbIE 3a00JI€BaHNS YETIOBEKA: TCHHBIC 0O0JIE3HH, OOJIC3HN
c HACJIeICTBEHHOU MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 0OJIE3HH.
ComaTnueckne W TeHEpaTUBHBIC MyTaluu. [IpUHIUIBI 30pOBOTO 00pasa >KU3HH,
JMIMarHOCTUKH, TMPOPUIAKTUKH W JICUYCHUS Te€HETHYCCKHX OoJie3Hell. Meauko-
TEHETUYECKOE  KOHCYJIbTUPOBAHUE. 3HAYCHHWE  MEJIUIMHCKOW TEHETHUKH B
MPEAOTBPAIIEHUHN U JICUCHUH T'€HETHYCCKUX 3a00JICBaHUH YeIOBEeKa




CeJ'IeKI_II/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak HayKa U Ipolecc. 3apoKJIeHUE CENeKIUN U JOMECTHKAIUs. YUeHue
H.M. BaBumoBa 0 IeHTpax TMPOUCXOXKICHUS M MHOrooOpasust KyJbTYpHBIX
pacTeHuil. LIeHTpbl IPOUCXOXKACHMSI TOMAIIHUX KUBOTHBIX. CopT, HOpoJia, ITaMM

7.2

CoBpeMeHHbIE METOJbl CENeKIMU. MaccoBbIi M HMHAUBUAYAJIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHU M JKkMBOTHBIX. OIleHKa »3KcTepbepa. bian3zkopoacTBeHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHusg. CKpelyMBaHUE YHUCTBIX JIMHUIM.
I'erepo3uc, nnu rubpugHas cwia. HepoacTBeHHOE CKpeUIMBaHWE — AyTOPWIMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHes U MojlydeHue
IIOJIMITJIONI0B. I[OCTI/I)KCHI/ISI CCJICKIINH paCTCHHfI, JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buortexHosorusa kak oTpacib Npou3BOACTBA. ['€HHAs MHKeHEepHs. DTalbl CO31aHusA
pexomOunantHot JIHK wu Tpancrenneix opranuzmoB. KieTouynass HH>keHepwHsl.
Knerounsle KynbTypsl. MUKpPOKIIOHAJIBHOE Pa3MHOKeHUE pacteHuil. Kionuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKHE MU
sTryeckue mpobdsemsl. MO — reHeTH4eckd MOJU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIIACC

Kon

IIpoBepsieMbIH 3J1€MEHT COACPKAHUSA

DBOIOIUOHHAST OO0 U

1.1

DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CeugerenbcTBa IBOJIONHH. [1aeOHTOIOTHUECKHE: TTOCTIEI0BATEILHOCTD MOSIBIICHUS
BUJIOB B MAJIEOHTOIOTUIECKOM JIETOIUCH, MEPEXO/IHbIE bopMBI.
buoreorpaduueckue: cxonctBo u paznuune GayH u (HIop MaTEPUKOB U OCTPOBOB.
OMOpPHONIOTHYECKHE: CXOJACTBA MW  pa3Nuyusi OMOPHOHOB  Ppa3HBIX  BHJIOB
ITIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeZ T'OMOJIOTUYHBIC, AHAJIOTUYHBIC,
pPYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX MyTeH y BceX
OpraHu3MOB

1.2

OpomounonHass teopusa Y. [apsuna. [Ipeanocbuiku BO3HMKHOBEHUS TapBUHU3MA.
JIBIKyIIMe CHIIBI 3BOJIONUHM BUIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE HpPHU
OTPaHUYEHHOCTH  PECYpCOB, HeompenenéHHass W3MEHYUBOCTb, Oopnba 3a
CYIIIECTBOBAHKE, ECTECTBEHHBIH 0TOOP)

1.3

Cunretnueckast Teopusi dBomonuu  (CTD) U oOcHOBHBIE €€  TOJOKEHUs.
MuxposBosronus. [Tomynsius kak eTuHULIA BUIA U SBOJIIOLUU

1.4

1.5

JIBrokymue cuiibl ((hakToOphl) SBOIIONUUA BHJIOB B MIPUPOJE. MyTallMOHHBIA MPOIIECC
U KOMOMHATHMBHAsT M3MEHYMBOCTh. llomynsuuoHHbBIE BOJHBI M Jpeld TEHOB.
Wzonsuusa u murpamus. EctecTBeHHBIN 0TOOP — HaNpaBISOMUN (AKTOP BOJIFOIIUH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[Ipucnoco0neHHOCT,  OPraHM3MOB  KakK  pe3yinbTar  dBoitouuu. [Ipumepsl
pUCHIOCOOTICHUN Y OpraHu3MoB. ApoMOp(O3bI U HAHOAAATITALINY.

Bun u BunooGpazoBanue. Kpurepun Buga. OcHoBHbIE (OpMbI BUA0O0OpA30BAHUS:
reorpauueckoe, IKOJIOTHIECKOe

MakposBonronus. ®opMmBbI 3BOJIIOLINH: ¢bunernyeckas, JIMBEpreHTHas,
KOHBEpIeHTHasl, napamienbHas. HeoOpaTumMocTh 3BONIIOLIMU

Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIie

2.1

[[OHay‘IHBIC NpcaACTaBJICHUA O  3apOXICHHUH  JKHU3HH. Haquble THUIIOTC3bI




BO3HUKHOBEHHUS JKM3HM Ha 3emie: abHOreHe3 M mNaHcnepMmusa. XHUMHYEcKas
ABOJIIOLIMA.  ODKCHEPUMEHTAJbHOE  IOATBEPHKIECHUE XUMHUYECKONM  HBOJIIOLUU.
Hauvanpubie sTamsl Omonorumveckoir sBomronuu. ['umoresa PHK-mupa. Ilepswie
KJIETKHM 1 UX HBOJIIOLMS. POPMUPOBAHNE OCHOBHBIX TPYIII KMBBIX OPraHU3MOB

2.2

PasButue xu3Hum Ha 3emisie mo spaMm M nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas 9pel. [lameosoiickass spa U €€ TEpPUOIBI: KEMOPHICKUH,
OpIOBUKCKHW,  CHUIYpUHUCKUH, JEBOHCKUN, KAMEHHOYIOJBbHBIH,  IEPMCKHM.
Me3so3olickas 3pa 1 €€ NepruoIbl: TPHACOBBIN, IOPCKUNA, MEJIOBOM.

Kaitno3oiickast spa u e€ mepuojibl: MajJeoreHOBbI, HEOT€HOBBIM, aHTPOIIOI€HOBBIM.
XapakTepucTUKa KiIuMaTra M TeOJIOTHYECKUX mporieccoB. OCHOBHBIC ATaIlbl
HBOJIIOIIMUA PACTUTENHFHOTO M JKMBOTHOTO MHUpPa. ApoMOpdo3bl Yy pacTeHud u
KUBOTHBIX. [10sIBIIEHHE, paCUBET M BEBIMUPAHKE TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4eCKoro MuUpa Kak OTPaXXCHHUC 3BOJIIOLUH. OCHOBHBIE
CUCTCMATUYCCKHUEC I'PYHIIbI OPTraHU3MOB

2.4

OBonronus 4YejnoBeKa. AHTPOIIOJIOTHsS Kak Hayka. Pa3BUTHE TNpECTaBICHHH O
IPOUCXOXKICHUN uejoBeka. Meroapl u3ydeHuss aHTpomnoreHesa. CxojacTtBa U
pa3nuyus 4eJI0BEKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIOBEKA.
JBuwxymue cunbl (akropbl) aHTponoreHeza. HacneincTBeHHass M3MEHUMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIeCTBEHHBII 00pa3 *KHU3HU, U3TOTOBJICHHUE OPYAUN Tpy[a,
MBIIIUIEHHUE, PEUb

2.5

OcHOBHBIC CTaguM M BETBU DBOJIIOIMHM 4YEJIOBEKA: AaBCTPaJONUTEKH, YesnoBek
ymenbld, YenoBek npsAMoxoasimnii, YesroBek HeanaepTanbCkuil, YenoBek pa3yMHBbIN.
Haxoaxkm ~ HMCKONAaeMbIX  OCTAaHKOB,  BpeMs  CYIIECTBOBaHHS, o0nacTh
pacnpocTpaHeHust, 00bEM roJI0OBHOIO MO3ra, 00pa3 KHU3HH, OPYAHs

2.6

Yenoseueckne pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONeouaHas (eBpasuiickas),
HErpo-aBCTpaJIOnHAs (IKBATOpPHAIbHAs), MOHTOJIOUIHAS (a3UaTCKO-aMEPUKAHCKAs).
YepTbl MpUCIIOCOOICHHOCTH NPEACTABUTENECH YeNOBEUECKUX pac K YCIOBHUAM
cymecTBoBaHus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma

OpraHu3Mbl 1 OKpYXaromias cpeia

3.1

DKOJIOTHSl KaK Hayka. 3aJayd U pPa3fesibl AKOJOTHMH. MeToAbl 3KOJIOTHYECKUX
UCCIIC/IOBAaHUIA. DKOJIOTUYeCKOe MHUPOBO33peHue. Cpeapl OOMTaHUS OPraHU3MOB:
BOOHAsA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAs

3.2

Oxonoruueckue  (daktopel.  Kimaccudukammss  3KoNOrHYeCKHX  (aKTOPOB:
abuoTHueckue, OWOTHYECKHE M aHTpOINOreHHble. JlelcTBUE HKOIOTHYECKUX
(haKTOPOB Ha OPraHU3MBI

3.3

Abuotnyeckne (aKTOpPBI: CBET, TEMIeEpaTypa, BIAXHOCTb. DoTonepuoausm.
[lpucnocoGneHnss  opraHM3MOB K  JIGHCTBMIO  aOMOTHYECKHX  (aKTOPOB.
buonornyeckue puTMbI

3.4

buotnueckue daxtopbl. Buumbl OMOTHYECKHMX B3aUMOJICHCTBUN: KOHKYPECHIIHS,
XUIIHUYECTBO, Mapa3suTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMeHCaJIM3M, HeHTpanusm. 3HaueHue OMOTHYECKHUX
B3aMMOJICHCTBHI JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOILIECTBAX

3.5

OKOJIOTHYECKHIE XAPAKTCPUCTHUKU ITOITYJIALINHA. OCHOBHBIE TIOKa3aTEIIH IOIMYJIAINH
YUCJICHHOCTb, INUIOTHOCTb, POXIACMOCTb, CMCPTHOCTbL, IPHUPOCT, MHUIPALUA.
I[I/IHaMI/IKa YHCJICHHOCTH IOIYJIALUA U eé peryisaausa

COO6IJ.ICCTB3. 1 3KOJIOTMYCCKUEC CUCTEMBI

CooOuiectBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
OpOCTpaHCTBEHHAasi, Tpoduueckass (mumeBas). Bwuapl-nomuHantel. CBsi3u B




OHOIIEHO3€E

4.2

Dxonorudeckue cucteMsl (3xocucteMsl). [loHsiTHE 00 3KOCHUCTEME M OHMOTEOIIEHO3E.
@DyHKIMOHAIBHBIE  KOMIIOHEHTBl ~ 3KOCHUCTEMbI:  IPOAYLEHTBl, KOHCYMEHTHI,
penyuentsl. KpyroBopoT BeecTB M MOTOK PHEPTUU B 3KOcucTeMe. Tpoduueckue
(numieBble) ypoBHU sKocucTeMbl. [lumieBsle nenu U cetd. OCHOBHbBIE MOKA3aTeNN
HKOCUCTEMBI: Ouomacca, MNPOAYKLIHA. OKOJOTHMYECKHE NHUPAMUIbL: NPOAYKIHH,
YHUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOMYMBOCTB, CAMOPETYIISINSA,
pasButue. Cykneccus

4.3

[IpuponHbie 3KOCHUCTEMBL. DKOCHCTEMBI 03Ep M peK. DKOCHUCTEMa XBOWHOTO WIU
MIMPOKOJIUCTBEHHOTO JIECa.

AHTpOIIOTeHHbBIE 9KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBbl.
Bbuonoruueckoe u X031HCTBEHHOE 3HAYCHNE arpOdIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak  (daktop  ycroiumBocTH  dkocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa 6mocheps.
KuBoe BemectBo u ero ¢yHkmmu. OcobeHHOCTH Ouocdepsl Kak TII00aTbHOM
sKocucTeMbl. Jl[MHaAMHueckoe paBHOBecMe U oOpaTHas CBA3b B Ouocdepe.
KpyroBopoThl BelecTB 1 OMOr€OXMMHUYECKHE LIUKIIBI JJIIEMEHTOB (yriepoja, a30Ta).
3oHasbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoeuectBo B Oumocdepe 3emin. AHTPOTNOTeHHBIE H3MEHEHHsS B Ouocdepe.
['106asbHbIE SKOTOTHYECKUE POOIEMBI.

OcHoBa panuoOHAJIbHOI'0O YIIPABJICHUA NPUPOAHBIMU pECYypCaMU U UX HUCITIOJIb30BAHUC.
JlocTrkeHust OMOJIOTHH U OXPaHa MPUPOJIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHME
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Py6oiioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe odiectBo «M31aTenbcTBO
«IIpocBemieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
ITon penakuueit [Taceunuka B.B. AkunonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemieHue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIS
buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
Apyrue
/Mon pen. Ilaceunnka B.B., Akimoneproe o61miecTBo «M31arenscTBO

«[Ipocsemenune»

buonorus, 11 kinacc/ [laceunuk B.B., Kamenckuit A.A., Py6mios A.M.,

[Bemon I'.T"., 'anontok 3.I". /Tlox pex. Ilaceunuka B.B., AkurionepHoe

obmectBo «M3aaTenscTBO «IIpocBerieHue»

IMND®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
LHOC "Mos mkomna" https://myschool.edu.ru/

bu6nuoreka I1OK https://m.edsoo.ru/863eb46a
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