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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHH TEOPETHYECKYIO OCHOBY JJIsl ONPE/ICICHUS TOAX00B K
(hopMHPOBaHHIO coAepKaHuUs yIeOHOTO MpeaMeTa « BHoNIoTrsD) COCTaBIIIN: KOHICTITYAIbHBIE TTOJI0KEHUS
OI'OC COO o B3anM00OYCIOBICHHOCTH LEJeH, CoaepKaHusl, pe3yabTaToB 0O0yueHHsI U TPeOOBaHUH K
YPOBHIO TOATOTOBKH BBIITYCKHUKOB, IMOJIOXKEHUsT 00 OOMMX WENsIX W MPHHIUNAX, XapaKTepU3YIOLINX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeHero obuiero odpazoBanus B Poccuiickoit denepanum, a Takxke
MOJIOXKEeHus1 o crenupuke Ouojoruu, e€ 3HaYeHWH B TO3HAHMU >KUBOW NPHPOABI M 0OECIICUeHUH
CYLIECTBOBaHUS 4YeJoBeYecKoro odmectBa. CornacHo Ha3BaHHBIM TOJIOKEHHSM, ONPE/ICICHbl OCHOBHBIE
(GYHKLIMY TPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[MporpaMma mo Ouonormu AaéT TMpeACTaBICHHE O IeNsaX, o0 oOmei crparernu oOydeHwus,
BOCIIUTaHUSI W Pa3BUTUSI OOydalomMXcs cpelAcTBaMH ydeOHoro mpenmera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe [0 pasfeiaM U TeMau,
PEKOMEHIIyeMYI0 TIOCJIEA0BATEeIbHOCTh M3Y4CHUsI Y4eOHOTO MaTepHuaja C YYETOM MEKIpPEAMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImXcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIrpeJMEeTHBIM U TMPEAMETHBIM pe3yibTaTaM oOydeHHs: B (JOPMHUPOBAHHH OCHOBHBIX BHUOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUCOHBIX JIEHCTBUIA OOYYArOIIUXCSl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 kmaccel, 0a30BBIi ypOBEHb) pEAM30BaH IPUHIIAI
MPEEMCTBEHHOCTH B U3yUCHHH OHOJIOTHH, ONlarofaps 4emy B HeW MPOCMATpPHBACTCS HANPABICHHOCTh Ha
pasBUTHE 3HAHWH, CBSI3AHHBIX ¢ (POPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS, [IEHHOCTHBIX
OpHUCHTAIMH JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHHS, TPEACTABICHUA O 3J0pOBOM 00pase KHU3HU U
OCpe)KHBIM OTHOIICHWEM K OKpyXaromlel mnpupoaHoii cpexe. I[losToMy Hapsimy ¢ U3ydeHHUEM
00I1Ie0MOJIOTHYECKUX TEOPUH, a TaK)Ke 3HAHWUN O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PAHTa U CYIHOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX MPOIECCOB B TMporpamMme MO OWOJOrMH YJCNCHO BHHUMAaHUE
WCIIOJIb30BAHMIO TIOJYYECHHBIX 3HAHWW B MOBCEIHEBHOW YKU3HHU JUIS PEIICHUS MPUKIAJHBIX 33724, B TOM
yucne:  NpoQWIAKTUKK  HACJICJCTBEHHBIX  3a00JICBAHWI  YEIOBEKa,  MEIAUKO-TEHETHYECKOrO
KOHCYJIFTHPOBAHUS, OOOCHOBAHHWSI JKOJOTMYECKU IIeJIeCOO0Pa3sHOr0 TMOBEJACHUS B OKpYXKArolei
NIPUPOTHON cpelie, aHAIN3a BIUSHUSA XO3IHCTBEHHON JICSITETBHOCTH YEIOBEKa HA COCTOSTHUE MPUPOTHBIX
U UCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHHE BHUMAHUS K TPUKIIATHON HANPABICHHOCTH yU4eOHOTO MmpeaMeTa
«buonorusny NpoAUKTOBAHO HEOOXOAMMOCThLIO 00ECTICUCHUS YCIOBUH ISl PEIISHHSI OJJTHOM U3 aKTyaTbHBIX
3a[a4 LIKOJIBHOr0 OMOJIOrHIecKOro 00pa3oBaHusl, KOTopas npearoaraet popMupoBanue y o0ydaromumxcs
CIOCOOHOCTH aIaliTUPOBATHCS K M3MEHEHUSIM JMHAMHYHO Pa3BHUBAIOIIETOCSI COBPEMEHHOTO MHpa.

Buosnorus Ha ypoBHe cpegHero o01ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHie y 00ydalomuUXcs MPEACTABICHUI O HaydYHOHW KapTHHE MHUpA, paciiupseT U 0000IaeT
3HaHUSI 0 )KUBOH MPUPOJE, €€ OTIIMIUTEIILHBIX IPU3HAKAX — YPOBHEBOM OPraHM3alMX U SBOJIOLNH, CO3AAET
YCIIOBHSL JAJIsl: TO3HAHUSI 3aKOHOB YXKHMBOH INpupozabl, (GopMUpoBaHUs (PYHKIMOHAIBHOM TI'PaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W Oe3omacHOro o0pas3a >KHU3HU, DKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOINIEHUS K KMBOM NIPUPOJIE U YEJIOBEKY.

Bonbmoe 3HadyeHre OMOJIOTHST UMEET TAKIKE IJId pEICHUA BOCIIUTATCIIBHBIX U pa3BUBAIONIUX 3a/1a4
cpemHero ooiero o0pa3oBaHMs, COLMAIM3alUK OoOydJaromuxcs. M3ydenue Ouojioruu obOecrieunBaeT
ycnoBus Uil GOPMHUPOBAHUS MHTEIDICKTYAIIbHBIX, KOMMYHHUKAIIMOHHBIX M HH(POPMAITMOHHBIX HABBIKOB,
JCTETUYECKOW KYJBTYpHI, CIIOCOOCTBYET WHTETpaIlMy OMOJIOTMYECKUX 3HAHUH C TPENCTABICHUAMHU W3
JIPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DU3WKH, XMMUU U reorpaduu. Ha3BaHHBIC TOJOXKEHUS O
npe/IHa3HAYeHUH Y4eOHOTO mpenMmera «BHOIOTHS» COCTaBHIM OCHOBY ISl ONPECICHHS MOJXOMOB K
0TOOPY M CTPYKTYPUPOBAHHUIO €T0 COJICPIKAHUS, IPECTABICHHOTO B IIPOrpaMMe 1o OUOJIOTHH.

Ot60p comepkanms yaeOHOTO mpeaMeTa «broorusy Ha 6a30BOM YPOBHE OCYIIECTBIEH € TIO3UITHI
KYJIETYPOCOOOPa3HOTO TOJIX0/Ia, B COOTBETCTBHHU C KOTOPBIM 00yUaroIuecs JOJKHBI OCBOUTH 3HAHHS U



YMEHUS, 3HauuMble s (HOpMHUpPOBaHUS OOIIECH KyJbTYPBI, ONpPEIeIsIoIne aJeKBaTHOE IOBEICHUE
YeJI0BeKa B OKPY KaIoLIeH MPUPOIHOI cpesie, BOCTpeOOBaHHBIE B MOBCEAHECBHOW KU3HH M MPAKTHYECKON
nesirenbHOcTH. Oc000€ MECTO B 3TOH cHCTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COACP)KaHHS, KOTOpbIE CIyKaT
OCHOBOH i1 ()OPMHPOBAHHS MPEACTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIMH ONOJIOTHYECKOTO 00pa3oBaHMsl.

CTpyKTypHpOBaHHUE COEpX aHUsl yueOHOro MaTepraia B IporpaMMe 1o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH HMPUPOIBI, O €€
YPOBHEBOH OpraHM3alliil M 3BOJIIOLMH. B COOTBETCTBMH C 3TUM B CTPYKType y4deOHOro mpeamera
«buonorus» BbIIeNEHBI CIEAYIOIINE COACpKaTeIbHbIe THHUH: «brnonorus kak Hayka. MeToibl HAy4HOTO
no3HaHus», «KieTka kak Onojorundeckas cuctemay, «OpranusM Kak Ouojoruyeckas cuctemay, «Cucrema
¥ MHOT'000pa3ne OpraHuvdecKoro MUpay», « DBOMIOLHUS KUBOH MPUPOABD», « IKOCHUCTEMBI U MPHUCYIIUE UM
3aKOHOMEPHOCTH.

Lens nzyuenus yueoHoro npeameta «bronorus» Ha 6a30BOM ypoBHE — OBIIa/IeHHE 00YyJaIOMIIMUCS
3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAILHON OpraHu3alliy KHUBBIX CHCTEM Pa3HOTO paHra U NpuoOpeTeHne
YMEHUH HCIONb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B OTHOILICHHH 0OBEKTOB KUBOW MPUPOJIBI U
peUICHUA Pa3IMIHBIX JKU3HCHHBIX HpO6HCM.

HocTmwkenune nenu uzydenus yuebnoro npeamera «bronorus» Ha 6a30BOM ypoBHE 00€CTIeYHBACTCS
pelIeHreM CIeayIoNHX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbI 3HAHWH O OWOJIOTMYECKUX TEOPHAX, YUCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUiIaxX, CIyKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METO/aX HAayJYHOTO MO3HaHWsS, CTPOCHHH, MHOT000pasuu U
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIlNH, BHIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOydalOMIMXCS IMO3HABATENFHBIX, WHTEIUIGKTYAIBHBIX H  TBOPYECKHUX
CIOCOOHOCTEH B MIPOIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHA B OMOJOTHH HAayYHBIX B3TJISNIOB, UIEH U
MOJIXO0JIOB K U3YYECHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpPTaHU3aIlNH;

CTaHOBJIEHHE y OOyYarommuxcs OO0Imed KyJIbTyphl, (DYHKIIMOHAIBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHHH OOBSCHATH U OIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAHUH 3HAHWNA U
OTIBITA, TTOyYEHHBIX MPH H3YYCHUN OMOJIOTHH;

¢dbopMupoBaHue y 00ydYaIONIMXCsS YMEHUH WILTIOCTPUPOBATh 3HAUYEHHE OMOJIOTHYECKHUX 3HAHUHU B
MPAKTHYECKON JIeATENNbHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHiA;

BOCIUTaHWE YOSXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM JKMBOW MPUPOIBL,
HEOOXOTUMOCTH OEpeXKHOr0 OTHOUICHWS K HeW, COONIIOJeHHS STHYECKMX HOPM NpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE LIECHHOCTH OMOJIOTUYECKUX 3HAHUH [T MOBBILIEHHUS YPOBHS SKOJIOTHYECKON KYIbTYPHL,
Ut OPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEHEBHOMN KU3HH AJIS1 OLICHKH ITOCIIEICTBUM
CBOEH JEATENLHOCTH N0 OTHOLICHHUIO K OKpY’Kalollel cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE H
co0JIroIeHre Mep POPHIIAKTUKH 3200 ICBaHUM.

B cucteme cpemrero obmero oopazoBanms «buonorusy, n3ydyaeMas Ha 06a30BOM ypOBHE, SBIISETCS
00s13aTeIbHBIM YUSOHBIM MPEIMETOM, BXOSIIUM B COCTaB IIPEIMETHOMN 00acTi «EcTecTBeHHO-HAYYHbIC
TPEIMEThD».

s m3ydenns 6nosiornu Ha 6a30BOM YPOBHE CPEIHETO O0IIEeT0 00pa30oBaHMs OTBOAUTCS 68 4acoB:
B 10 xiracce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B HeZeInio0).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYCCKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Quiocodueit, STUKON, 3CTETUKON 1 mpaBoM. Posib 6ronoruu B GopMupoBaHuu
COBpPEMEHHOW Hay4HOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM NpUPOABI (HAOMIOACHUE, JKCIEPUMEHT, OMNKMCaHHe, H3MEpEHHE,
KJaccuUKalys, MOACITUPOBAaHHE, CTATHCTUYECKAs 00pabOTKa JaHHbBIX).

JdeMoHcTpanum:

[Moptpetsi: Y. Hapsuwn, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeToAbl TO3HAHUS JKUBOW TIPUPOJIBD».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktudeckas padora Ne 1. «Mcnonbp30BaHre pa3TUYHBIX METOAOB MPH U3YUEHUH OHOJIOTUIECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocuCTEMBI) Kak MpeAMeT u3ydeHus OMonorud. OTIHYHE KHUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM W UX pa3HooOpasue. YPOBHU OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOYHBIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJIALIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(buoreonieHOTHUECKHUH ), OOC(HEPHBII.
JdeMoHcTpanum:

Tabmuts! 1 cxembl: « OCHOBHBIE TIPU3HAKH YXU3HI», «YPOBHU OPTraHU3AIUH KUBOU MTPHPOJIBD».

Obopynosanue: Mmozesb Monekynsl JTHK.

Tema 3. XuMHYecKHii COCTAB U CTPOEHUE KJIETKH.

XHUMHUUYECKUM COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHThI: MAKpPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona u
MUHEpabHbIEC BEIECTBA.

OyHKIMH BOJIBI 1 MUHEPAIBHBIX BellecTB B KieTke. [loanepkanne ocMoTudeckoro daiganca.

benkn. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTH. AMHWHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPhl OEIKOBOH MOJEKYJIIbI
(mepBuyHasi, BTOpHWYHAs, TPETHUYHAs W UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBa OEIKOB.
buonornueckue GpyHKInU OEIKOB.

®DepMeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA EHTp, CyOcTpaTHas
cneuu¢uunocts. Kopepmentsl. Buramunsl. OTinuns GepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

YrneBonbl: MOHOCaXapu bl (TIOK03a, pu003a U 1e30Kkcuprdo03a), Aucaxapuabl (caxaposa, J1aKTo3a)
U mosincaxapuabl (Kpaxmal, TIMKOTeH, 1eJUI0103a). buonornyeckue GyHKIUH yIIIEBOIOB.

Jlummmapr: Tpurnmuuepuasl, ¢ocdomununel, crepouabl. ['mapoduiabHO-THAPOGOOHBIE CBOMCTBA.
Buonornueckue pyHkunu munuaoB. CpaBHEHUE YTIIEBOJOB, OSJIKOB U JIMIUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotnast — MOHOMEpHI HYKJIEHHOBBIX KHCIOT. CTpoeHHe
u ¢yukun JJHK. Crpoenue u pyukiun PHK. Bugst PHK. AT®: crpoenue u pyHKInu.

Huronorust — Hayka o kierke. KierouHass Teopust — mpuMep B3auMOJICUCTBUS HJe U (DaKTOB B
HAayYHOM MO3HAHUH. METOIbI H3yUEeHHS KIETKH.

Krerka kak nenoctHas xxuBas cuctema. OOIne mpru3Haky KIETOK: 3aMKHYTas Hapy)KHas MeMOpaHa,
motekybl JIHK kak reneTudeckuit anmapar, CHCTeMa CHHTE3a Oerka.

Tumel  KJIETOK:  dyKapHoTH4Yeckas ¥ TpokapuoTwueckas. OcoOEHHOCTH  CTpPOCHHS
MPOKapHOTHICCKON KiIeTku. Kierounas creHka Oaktepuil. CTpoeHHE 3JYKAPHOTHUCCKOW KIICTKH.
OCHOBHBIEC OTIIMYHS PACTUTCIHHOMN, )KUBOTHOM ¥ TPUOHOMN KIICTKHU.

[MoBepXHOCTHBIE CTPYKTYPBl KIIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKIIHH.
[TnasmaTrueckas meMmOpaHna, e€ cBoiicTBa u ¢yHkiuu. [{utomnasma u eé opranousl. OqHOMEMOpPAaHHBIC



opraouasl kietku: OIIC, ammapar I'onbmxu, im3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUIA U TacTu. Buasl miactua. HememOpaHHble
OpraHouzbl KJETKH: PUOOCOMBI, KJIECTOYHBIM ILIEHTpP, LEHTPHOJM, PECHUYKH, XIYTHKH. DyHKUUU
OpraHou0B KJIEeTKH. Brmrouenus.

Anpo — perymstopHblii HeHTp kineTku. CTpoeHue szapa: siaepHas 000J04YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Ioptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lIneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenne XMMHUECKUX 3JIEMEHTOB B HEKMBOM Hpupoje», «Pacmpenenenne
XUMHYECKUX JIEMEHTOB B KUBOW MPUPOJEN.

Tabmuuer u cxemsbl: «llepromudeckas Tabnua XUMHYECKHX 3JIEMEHTOBY», « CTPOCHHUE MOJEKYJIBI
Bonbl», «bruocunTes Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue (depMmeHTtay, «HyknenHoBble
kuciotel. JTHK», «Crpoenne monexkynsl AT®», «CtpoeHne sykapuoTHYecKOM KieTkm», «CTpoeHue
JKUBOTHOHN KJeTKH», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHHEe INPOKAPUOTUYECKON KIIETKN,
«CtpoeHue anpa KIETKu», « YTICBOABD, «JIUmuabn.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyI0BaHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
9KCIIEPUMEHTOB, MUKPOIIPEapaThl PACTUTEILHBIX, J)KUBOTHBIX U OaKTEPUAILHBIX KIIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparopuas pabota Ne 1. «M3yueHne KaTaTuTHYECKON aKTHBHOCTH (JepMEHTOB (Ha TIpuUMeEpe
aMUJIa3bl WK KaTanasbl)».

JlaGoparophast padota Ne 2. «/3ydeHne cTpoeHus KJIETOK PAaCTEHUM, >KUBOTHBIX M OaKTepHid 1O
MHKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENApATax U UX OMHCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTnyeckuil 0OOMEH) — JBE CTOPOHBI €OMHOTO Npolecca MeTadoiau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTrUH B IOHUMaHUH METa00IN3Ma.

Tumel oOMeHa BelecTB: aBTOTPOQHBIN 1 reTepoTpodHblil. Poib ¢epmeHTOB B 0OMEHE BELIeCTB U
MIPEBPAILICHUN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ¢ortocunresa. S dhexTHBHOCTH
¢dorocunTe3a. 3HayeHne HOTOCHHTE3a AJIs )KM3HU Ha 3emuie. BrnusiHue ycnoBuil cpeapl Ha (OTOCUHTE3
CHOCOOBI MTOBBILIEHUS €I0 IPOJYKTUBHOCTH Y KYJIBbTYPHBIX PACTEHUI.

XemocuHTe3. XeMocHHTe3upytoue OakTepu. 3HaueHUe XeMOCHHTe3a ISl )KU3HHU Ha 3eMiie.

OHepreTnueckuii oOMeH B KJETKe. PaclieruieHue BemecTB, BBIACICHHE M AKKyMYJIMPOBaHHE
SHEPTUU B KJIETKe. DTallbl HepreTuueckoro oomena. [nmkonus. bposkenue u ero suasl. KucnopogHoe
OKHCJICHHE, WINM KieTouyHoe nawixaHue. OxuciaurtensHoe (ocdopunupoBanne. D(HHEeKTHBHOCTD
SHEPTreTHYECKOro OOMeHa.

Peakuun marpuunoro cunresa. ['enernueckas nndopmauus u JHK. Peanuzanus renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmust — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KomnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsie ¢opmbl xu3HM — BUpyCHl. Mcropus otkpbeitus BupycoB (. M. VBanoBckwuii).
Oco0OeHHOCTH CTPOCHHMS M )KU3HEHHOTO IUKJIA BUPYCOB. bakreprodaru. bonesnu pacTenuii, >)KUBOTHBIX 1
YeJI0BEKa, BRI3BIBaEMbIC BUpycamu. Bupyc nmmyHonedunura yenoBeka (BMY) — Bo3oyaurens CITH/]a.
OOpaTtHasi TpaHCKpHINIMS, peBepraza W uHTerpasza. IIpodummakTuka pacnpocTpaHEHHsS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

TToptpetsr: H. K. Konbios, [I. 1. UBanoBckuii, K. A. Tumupsses.



Tabmurel U cxembl: «Tunbsl TUTaHUSD», «MeTaboam3m», «MUTOXOHIPUS», «DHEPTEeTHUSCKUN
o0Men», «Xioporutact», «Dorocunres», «Crpoenue JJHK», «Ctpoenue u QyHKIIMOHUpPOBaHUE TeHAY,
«Cunre3 Oenkay», «['eHeTndeckuii ko, «Bupyce», «bakrepuodarn», «CTpoeHHe W KU3HEHHBIA LUK
Bupyca CIIHN/a, 6akteprodaray, «Permmukanus JTHK».

OGopynosanue: moaenu-amuinkanuu «Y qsoenne JJHK u Tpanckpunmmsy», «buocuntes Oenkay,
«Crpoenue KIeTku», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbLHOE PAa3BUTHE OPTraHU3MOB.

KietouHslii UK, WK KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronme
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuate3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBIN
HA0Op — KapuOTHIL. J[MIJIONTHBIN U TaIrIOUIHBIA XpOMOCOMHBIE Habopbl. Xpomaruasl. I{uTonoruueckue
OCHOBBI PA3MHOXKCHUS U UHIUBUTyJIbHOT'O PA3BUTUS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu MuTo3a. [lponecchl, mporcxoasmiye Ha pa3HbIX CTausAX MUTO3A.
Bbuonorunyeckuii cMpICi MUTO3a.

[TporpamMmupyemast THOENb KJIETKH — alloNTO3.

®DopMBI pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe M IMoJioBoe. Buabl Oecroyioro pa3MHOKEHHS:
JelieHHe HaJaBOE, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMe, BETETATHBHOE
pa3MHoxeHue. VIckyccTBEeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonmoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporecchl, mpoucxosime Ha cTaqusix Meios3a. [loBeneHue XxpoMocoM B
Mmeitosze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaUueHHE MeH03a.

I'amerorenes — mporecc 06pa30BaHMsI ITOJIOBBIX KIETOK Y )KUBOTHBIX. [l0710BBIE Kene3bl: CeMEHHUKN
n suaHrkd. OOpazoBaHME W Pa3BUTHE IIOJIOBHIX KJIETOK — ramMeT (CIepMaTo30ul, SIMIEKIIeTKa) —
criepMaroreHe3 u oBorene3. OCOOEHHOCTH CTPOESHHUS SHIEKIETOK U criepMaTo3ouoB. OmIon0TBOPEHHE.
[TapTeHorenes.

WnnuBunyansHoe pa3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (3MOpHOreHes). OTarbl
SMOpPHOHAIBHOTO PA3BUTHS Y TIIO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJSIHS, OpraHoreHes.
[loctomOpronanbHOE  pa3BuTHE. THUIBI  MOCTIMOPHOHANBHOTO  PAa3BUTHS: TIPSMOE, HEPSIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pa3ButHe pacreHuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTANH PA3BUTHUA.

JdeMoHcTpanum:

Tabmumer u cxempl: «®DOpMBI pa3MHOXKEHHS OpPraHU3MOBY», «/[BoifHOe ormIOMOTBOpPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXXEHHE pacTeHWiD», «/lemeHne kiIeTku OakTepuii»,
«CrpoeHue MONOBBIX KIETOK», «CTpoeHue xpomMocoMbly, «Kierounsiii nukmy, «Pemnmukanus JTHK»,
«Mutos», «Meiio3y, «I[Ipsmoe u Hempsimoe pa3BUTHE», «['ameToreHe3 y MICKOMUTAIOIINX U YETIOBEKay,
«OCHOBHBIE CTAAUN OHTOTEHE3a.

OGopynoBaHHue:  MHKPOCKOII,  MuKporpenapaTel  «CrepMaro30usl  MIJIIEKOIHTAIOIIETOY,
«Sliueknerka Miekonuraomero», «KapuoknHes B KIeTKax KOpelIKa JIyKa», MarHUTHash MOJENb-
amuikanus «/lenenne xinerkm», moaens JJHK, Mmonens meTadazHoii XpoMOCOMEL.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophas padora Ne 3. «HabsoaeHre MUTO3a B KIIETKaX KOHUHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTaxy.

Jlaboparopnast pabora Ne 4. «M3ydyeHwe CTpPOEHHS TIOJOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M U3MEHYHBOCTH OPraHM3MOB.

[penmer u 3agaun reHeTUKU. McTOpHs pa3BUTHS TEHETHKH. POIb IUTONOTHH W 3MOPUOIIOTHH B
CTAHOBJICHUM TCHETHKH. BKIaag pOCCHUCKHX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE TCHETHUKHA. METOIBI
TeHEeTUKH (THOPHUIONOTHYCCKUH, ITUTOTCHETUYCCKUH, MOJEKYJISpHO-TeHeTHdecknuil). (OCHOBHEIE
TeHeTHYEeCKHUe MOHATHS. | eHeTHuecKkass CHMBOJIMKA, HCIIONIb3yeMas B CXeMaX CKpEIUBaHHM.



3aKOHOMEPHOCTH HACJCIOBaHMS TNPU3HAKOB, ycTaHOBJIeHHbIE I'. Mennenem. MoHoruOpumaHOe
CKpelrBaHue. 3aKOH eqUH000pa3us THOpUAOB HepBoro mokojenus. [IpaBwio momuHUpOBaHUS. 3aKOH
pacileruieHrs Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMHUHUPOBAHHUE.

JurubpuaHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0BaHus IpU3HaKkoB. Llutorenernueckue
OCHOBBI ~ TUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upymollee  CcKpemuBaHue.  Vcmonmp3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeeSICHHS TeHOTUIIa 0COOH.

CuensieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HaclieJOBaHHIO
reHoB. HapyiieHnue cuienienus TeHoB B pe3ysibTaTe KpOCCHHTOBEpa.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHeTHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAesieHHe IMoya. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHble U rereporamMeTHble opranu3msl. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. BuIbl M3MEHUMBOCTH: HEHACIIECICTBEHHAs W HaCHEICTBEHHas. Ponb cpenbl B
HEHACJIeICTBEHHON N3MEHUMBOCTH. XapaKTePUCTHKA MOAN(DUKATMOHHON N3MEHUYMBOCTH. BapranmoHHbIH
psa u BapualronHas kpuBas. Hopma peaxiuu npusHaka. KonrdyecTBeHHbIE U KaueCTBEHHbIE PU3HAKU U
ux HopMa peakiun. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHYMBOCTH.

HaCHCI[CTBeHHaSI, WNJIIM TCHOTUITMYCCKasl, U3MCHYNUBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHYMBOCThL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccudpukanms wmyranmid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa WM TPUYMHBI MYTalHH.
MyTareHnble pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaceACTBeHHOH n3menunBocty H. V. BaBuiosa.

BHCHI[CpHaH HaCJICACTBECHHOCTh U U3MCHYMUBOCTB.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOIbl T€HETUKH  YEJIOBEKA:
TeHEAIOTUIECKHA, OJM3HEIOBhIA, ITUTOT€HETHIECKUN, OMOXUMHYECKHN, MOJEKYJSIPHO-TEHETHYECKUIL.
CoBpeMeHHOe OTIpeie]IeHe TeHOTUTIA: TTIOTHOTEHOMHOE CEKBEHHUPOBAHHE, TEHOTUITMPOBAHNE, B TOM YHCIIE
¢ nomomipio [1I[P-anamuza. HacnencrBennple 3a0oseBaHHs 4YelOBeKa: T€HHbIE OOJIE3HH, OOJE3HH C
HACJICJICTBEHHON NPEepaciookKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTu4ecKre W TeHepaTHUBHbBIC
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIMIIBI 3M0poBOro 00pa3a >KW3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUsI TeHETHYECKNX Oose3Heil. MenuKo-reHeTHIecKoe KOHCYJIbTUPOBaHHe. 3HAUEHHE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-PecoBckuid,
H. U. BaBuinos.

Tabmursl u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE W €r0 IIUTOTEHETHYECKas OCHOBa», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
cKpelmuBaHuey, «LluTonornyeckue OCHOBBI JUTHOPUIHOTO CKpEIMBaHusy, «Melio3y, «B3anmopaeiicTere
aJUIeNIbHBIX TE€HOBY», «['eHeTnueckue KapThl pacTeHHM, *UBOTHBIX M 4YeloBeKay, «l'eHeTuka Monay,
«3aKOHOMEPHOCTH HACJIEI0OBAHUS, CLIETNIEHHOTO C MOJIOM», « KapuOTHIIBI UeTTOBEKa U dKUBOTHBIX», «BUIbI
W3MEHYHMBOCTH», «MoauduKamoHHas W3MEHYHBOCTHY, «HacrmenoBanue pesyc-tdakropa», «I'eHermka
TpYII KpoBW», « MyTallMOHHAS U3BMEHUYHUBOCTH.

OGopynoBaHue:  MoOJeNU-amuIMKaun — «MoHoruOpumHoe — ckpemuBanue»,  «HemomHoe
TOMUHUpOBaHHE», «JlurmbpumHoe ckpemuBanme», «llepekpéct XpoMocom», MHUKPOCKON |
Mukpornpenapat «/po3zodunay (HopMa, MyTaiui (GOpMbl KPbUILEB U OKPAacKH Teja), repbapuii «I'opox
ITIOCEBHOI».

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 5. «M3ydeHwe pe3ysbTaTOB MOHOTHOPHUIAHOIO W JUTHOPHIHOIO
CKPEUIMBAHUS Y IPO30QHIIBI Ha TOTOBBIX MUKpOTIpENapaTax».

JlaboparopHast pabora Ne 6. «M3ydeHune MOIU(PHUKAIMOHHON HM3MEHYHMBOCTH, IOCTPOCHHE
BapUAIIMOHHOTO Psifia U BapUALlMOHHOW KPUBOI».

JlaGopaTtopHast pabota Ne 7. « AHanM3 MyTanuii y Apo30GhHiIsl Ha TOTOBBIX MUKpOIIpENapaTax».

[paktndeckas padora Ne 2. «CocTaBieHue U aHAIH3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuus opranusMoB. OCHOBBI OMOTEXHOJTOTHU.



CenekIms Kak HayKa U Ipolecc. 3apokIeHue celeKun u foMectukanus. Yuenue H. 1. Basunosa
0 IIEHTpaX MPOUCXOKACHUS U MHOT000Pa3us KyJIbTYPHBIX pacTeHUH. LIeHTphI MPOUCXOXKACHUS TOMAIITHIX
>KUBOTHBIX. COpT, MOpPOAa, IITAMM.

CoBpeMEHHBIC METO/TbI CEJICKIIMUA. MacCOBBIA U HHIUBUIYJIbHBIM OTOOPHI B CEJICKIIUN PACTSHUH U
)KUBOTHBIX. OIICHKa SKCTepbepa. BIU3KOpOACTBEHHOE CKpEIMBaHWE — WHOpWAMHT. YwucTras JTUHUSL.
CkpelBaHie YHCTHIX JUHUHA. ['eTteposuc, wau rubpumHas cuia. HepoacTBeHHOE CKpelluBaHUE —
aytopumuar. OtnanéHHas ruOpuam3anms W € ycnexu. VICKyCCTBEHHBIM MyTarcHe3 M IOJy4YCeHUE
MOJIUILTONAOB. JIOCTHKEHUS CENEKIINN PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonorust Kak oTpacib NOPOU3BOACTBA. ['€HHAas MHXKEHEpPHUS. ITambl CO3AAHUS
pexomoOunanTaolt JIHK u TpancreHHbsix opranusmoB. Kierounas wrxeHepus. KieTo4HBIE KyJIbTYpBI
MukpokioHaJIbHOE Pa3MHOXCHUE pacTeHui. Knonupoanue BBICOKOITPOYKTUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHue W dThdeckue npobiembl. MO — reHeTndecku
MOIU(DUIIUPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsi: H. U. Basunos, U. B. Muuypus, I'. 1. Kapneuenko, M. ®. IBanos.

Tabmuiel u cxembl: Kapra «LIeHTpbl MPOUCXOXKIACHUS U MHOTO00pa3Hs KyJbTYpPHBIX PACTCHHUID,
«[Topoasl JOMAaIIHUX >KMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas TUOpUAM3AIIH,
«Pabotel akagemuka M. @. MBanoBa», «llomumiongus», «O0bEKTb OMOTEXHONOTHN», «KaeTouHbIE
KYJIBTYpBI M KIIOHUPOBaHHE», K KOHCTpyHpOBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

OG6opynoBaHUe: MYJISKH TIJIOJIOB M KOPHEILIONOB TUKUX (POPM M KYJIbTYPHBIX COPTOB PacCTCHUH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTCHUSY.

JlabopaTopHble H MPaKTHYeCKHe PadOTHhI:

Oxckypcusi «OCHOBHBIE METOABI W JOCTW)KCHHS CENEKIIMUM PACTeHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBINA YYaCTOK, B TEINIMYHOE XO3SHCTBO,
1ab0paToOpPHIO arpOyHUBEPCUTETA WITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHAsE OMOJIOTUSI.

[Ipenmochbulky BO3HUKHOBEHHUS DBOJIOIMOHHONW TEOPUH. DBOIIOIMOHHAS TEOpPHs U €€ MecTo B
Ouosorun. BiusHue SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenscTBa HBOMONKHU. llameoHTONOTHYECKHe: TIOCIEeI0BAaTeTbHOCTh TOSBICHUS BUIOB B
MAJIEOHTOJIOTMUECKOW JIETOITMCH, TIepeXxoanble (hopMbl. broreorpadudeckre: cXonCcTBO U pa3nnyue GayH
1 (IIOp MATEPUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3iu4uds SMOPUOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENHLHO-aHATOMUYECKHE: TOMOJIOTUYHEIC, AHAJIIOTUYHBIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMHYECKUE: CXOJCTBO MEXaHI3MOB HACIIEACTBEHHOCTH ¥ OCHOBHBIX METa0O0IMIECKIX
MyTed y BCEX OpraHu3MOB.

OponroronHas Teopuss Y. apeuna. [Ipenrnochuiki BO3HUKHOBEHUS JapBHHU3MA. JIBIKyIue
CHJIBI DBOJIIOIMU BHUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHWE NPH OTPAHUYCHHOCTH DPECYPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00pH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) 1 e€ 0OCHOBHBIE MOTOKEHUSI.

Muxkpoasosntonus. ITonmymsiys Kak eAMHUIA BUIa U SBOJIIOIUH.

Jewkymue cuibl (QakTopbl) SBONIONMH BHIOB B TpUpoJe. MyTalMOHHBIN Tpolecc |
KOMOWHATHBHASI N3MEHYUBOCTh. [{omynsIoHHbIe BOJHBI U Apeiid renos. M3onsims u Murparms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakTOp IBOMIOITUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIprcmoco0IeHHOCTh OPTaHU3MOB KaK PE3yJIbTaT JBOMIONUH. [IpuMepsl mpuCIocoOIeHUN y
opraan3mMoB. ApoMopd 036l 1 HAUOATATTALINH.

Bun u Bunooopazosanue. Kpurepun Buga. OCHOBHBIE (OPMBI BUI000Pa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE.



MakposBomonusi.  DopMbl  IBONIONMU:  (QUIETHYECKAs, IUBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOJIOHY.

IIpoucxoxaenue oOT HeCHeIUaTU3UpPOBaHHBIX MpenkoB. IIporpeccupyromas crenuamtu3anus.
AnanTuBHas panuanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer n cxembl: «Pa3BUTHE OpraHM4eckoro mMupa Ha 3emie», «3apOXbIlIH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OopbOBI 3a cyliecTBOBaHWE», «EcTecTBeHHBI O0TOODPY,
«MHuoroo0pasue copToB pacTeHuil», « MHOrooOpasue HopoA KUBOTHBIX», «[lomymsiunny, « MyTannonHas
U3MEHYUBOCTB», «Apomopdose», «amoamantanum», «OOmas nereHepanus», «JBUKyIIHE CHIIBI
spomonny», «Kapra-cxema wmapmipyra mytemectsus Y. [lapsuna», «boprba 3a cymecTBoBaHuE»,
«IIpucmocobneHHocTh  opranuzMoB»,  «leorpaduueckoe  BHIO00Opa3oBaHHE», «DKOJIOTHYECKOE
BU000pa30BaHUE).

O06opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OD IJIOZO0B U CEMSIH,
koyuteknust «[Ipumepsl 3alIMTHBIX MPHUCIIOCOONIEHUH y KUBOTHBIX», MOAENb «OCHOBHBIC HAIPABICHUS
3BOJTIOIIMNY, 00BEMHAs MOsieTh « CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOUHBIX).

Buoreorpaduueckast kapra Mupa, Kowiekus «DopMbl COXpaHHOCTH MCKOMAEMBIX XHBOTHBIX H
pacTeHuii», Mojensb ammukanus «lIepekpéct XpoMocom», BIaKHBIE ITpenaparsl «Pa3BUTHE HACEKOMOTO»,
«PazButue nsarynikm», MUKponpenapat «po3oduna» (HopMa, MyTanuu GopMbI KPEUIEEB U OKPACKH TeJa).

JlaGopaTopHbIe M MPaKTUYeCKUEe PA0OTHI:

Jlaboparophas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGoparophas padora Ne 2. «OnucaHue NpUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKkHOBeHHMe H pa3BUTHE KU3HH Ha 3em.Ie.

Jlonay4Hble IpeAcTaBICHUs O 3apOKACHUY XKU3HU. HayuHble THoTe3sl BOSHUKHOBEHHUS )KU3HU Ha
3emiie: abHoreHes U MaHCIepMUs. XUMUYecKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMYEeCKUX. DKCIIEPUMEHTAIBHOE MTOATBEPKICHHE XUMHUUECKON 3Boronnu. HadanbHble sTansl
oumonoruueckoit sBomroruu. ['mmoresa PHK-mmpa. ®dopmupoBaHne wMeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE NPOTOKIETKH. IlepBrie KieTKH 1 uX 3Bostonus. PopMUpOBaHHE OCHOBHBIX IPYTII JKUBBIX
OpraHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1Mo 3paM U nepuogam. Karapxei. Apxelickas U MpoTepO30ICKas 3pbl.
[lameozoiickas »"pa u e€ TmepUOABl: KEMOPHICKHIA, OPMOBUKCKHHA, CHIypUHCKWH, IEBOHCKHIA,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3o3oiickas 3pa U €€ neprobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaitno3zoiickas apa 1 €€ nepropl: NaJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOTEHOBBIH.

XapakTepucTHKa KiIMMaTa U TEOJIOTMYECKHX IpoueccoB. (OCHOBHBIE 3Tambl  3BOJIIOLHU
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHUd M >KUBOTHBIX. IlosiBIeHue, pacuBer U
BBIMHUPAHUE TPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKkoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYTIITbI
OpPTaHU3MOB.

OBONIONMS YeJIoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTHe TpeACTaBIEHUIl O MPOUCXOXKIACHUU
yenoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBA W Pa3IMYMsl YEIOBEKAa U JKWBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.

JBmwxymue cuibl ((akTopsl) aHTponoreHesa. HacrmencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH
oT60p. OOIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYANH TPY1a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJUU U BETBU 3BOJIIOLIMYU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek ymeinslid, YenoBek
npsAMoxoasaiui, YenoBek HeanaepTanbckuit, YesnoBek pasyMHbIil. Haxoaku HCKomaeMbIX OCTaTKOB, BpeEMs
CyIIECTBOBaHMSI, 00JIACTh PACTIPOCTPAHCHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHS.



Yenoseueckne pacbl. OCHOBHBIE OONBIIUME pachl: eBpoleougHas (eBpa3uiickas), Herpo-
aBCTpAJIOUTHAS (3xBaTOpUANIEHAS), MOHTOJIOH THAS (a3uatcko-aMepuKaHCKast). YepTsl
MPHUCIIOCOOJICHHOCTH TIPEACTABUTENICH YEJIOBEUSCKUX pac K YCJIOBUSAM CyHIeCTBOBaHUS. EauMHCTBO
JenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[optpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuiel u cxembl: «Bo3HukHOBeHMe CONTHEUHOH cHCTEMBbD», «Pa3BUTHE OPraHUYECKOTr0 MHpPay,
«PacturenbHas knerka», «KuBoTHas kierka», «[Ipokapuorudeckas kiueTkay, «COBpEeMEHHas CHCTEMa
OpraHHYECKOro Mupay», «CpaBHEHHUE aHATOMUYECKHX YEPT CTPOCHUS YCIIOBEKAa M YEJI0BEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMUSCKUX HAXOJIOK TPEIKOB COBPEMEHHOTO 4eEJIOBEKay,
«/lpeBHeiimue moauy», «Jpesrue moau», «[lepBble COBpeMEHHEBIC O, «HenoBeuecKe pachy.

Oo6opynoBanue: Myssbku «IIpoucxoxaeHue 4enoBeka» (OFOCTBI aBCTPAJIONUTEKA, MTUTCKAHTPOIIA,
HeaHIepTaliblla, KPOMAaHBOHIIA), CJICIKH WM U300paKEHUS KAMEHHBIX OpPYIUi MEPBOOBITHOTO YEJIOBEKA
(xaMHU-yoMIIepHl, pyOuiIa, cKkpebdia), TeOXPOHOJIOTHYECKas Ta0InIa, KOJUICKIHS «DOopMBI COXpaHHOCTH
HCKOIIaCMBIX KNBOTHBIX U paCTCHHﬁ».

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[MpakTrueckas padora Ne 1. «l3yueHHMEe HCKOMAEMBIX OCTAaTKOB PACTCHHH M JKUBOTHBIX B
KOJUTEKIIUSAX).

OKcKypcusi «OBOJIOIUS OpPraHMYEeCKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAy4YHBIH WIIN
KpaeBeIYeCKU My3eit).

Tema 3. OpranusMbl U OKpYy:KaLIas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJayd M pas3liesibl SKOJOTruu. MeTOoIpl SKOJOTMYECKUX HCCIEIOBAaHUM.
DKOJIOTUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3/yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxonorndeckre  QakToppl. Kiaccudukamuss SKOIOTHYeCKHX  (akTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. J[eficTBIe SKoIOTHYecKiX (haKTOPOB Ha OPTaHU3MEI.

AbGuotndeckue (HakTOpBL: CBET, TemIepaTypa, BiIaxHOcTb. DortomepuoamsMm. [Ipucmocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKHUX (PAaKTOPOB. bHOTOTHYECKHE PUTMEI.

buorndeckne dakropbl. Bumsl OHOTHYECKMX B3aWMOJNEWCTBUI: KOHKYPEHIMS, XHWIIHUYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, Koomepamus, MyTyaau3M, KOMMEHcCaW3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHCalIu3M, HeWTpanu3M. 3HaueHHe OHOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAHMUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHEe XapaKTEePUCTUKU momyisiiud. OCHOBHBIE TOKa3aTely IMOMYJISIUI: YUCICHHOCTD,
TUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIys. /JMHaMHKa YMCIEHHOCTH TOIYJIANNN U e
PETYIISIIHUA.

JleMoHCcTpanuu:

[optpetsr: A. I'ym6onbar, K. @. Pynse, O. I'exkens.

Tabmumer u cxembl: kapra «lIpupognpie 30HBI 3emim», «Cpenbl OOUTAaHUS OPraHU3MOBY,
«Dotoneproguzmy, «llomynsanuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH TOMYJISIHH WH(Y30PHH-
Tyenbkuy, «[IumeBbie nenm.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdonornyeckue OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oouTaHMS.

JlaGopaTtopHas pabota Ne 4. « BnusiHre cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

IIpakTuueckas padora Ne 2. «[1oacuéT MIOTHOCTH MOMYJISALNN Pa3HBIX BUIOB PAaCTCHUI.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO opraHm3mMoB — OmorneHo3. CTpyKTypsl OWOIICHO3a: BHUIOBAs, MPOCTPaHCTBEHHAS,
Tpoduieckas (mumeBast). Bunbl-noMmuHanTel. CBS3HU B OHOIICHO3E.

DKoJIOTHUeCKHEe CUCTEMBI  (3KocucTembl). [loHsTHe 00 SKocHcTeMe M OHOTEOICHO3E.
OYHKIMOHAFHBIE KOMITOHEHTBI JKOCHCTEMBI: IMPOIYIEHTHI, KOHCYMEHTBI, PeIyleHTh. Kpyroopor



BEIIECTB U MMOTOK SHEPIuu B 3kocucreme. Tpodudeckue (MHIIEBBIe) YPOBHH KOcHCcTeMBI. [TuieBsie nenu
n cetn. OCHOBHBIE MOKa3aTeNd SKOCHCTEMBI: OMOMacca, MPOAYKUHUS. OKOJOTHYECKHE MHUPAMUIBL:
MPOAYKIHH, YUCICHHOCTH, Onomacchl. CBOHCTBAa 3KOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIISLMS, Pa3BUTHE.
Cykueccus.

[lpupoaHble SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHbIE  HKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YpOoskocuctembl. buonormueckoe u
XO3HCTBEHHOE 3HAUCHUE arPOdKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akTop yCTOWYMBOCTHM OdKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pasHooOpasus Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panunpl, coctaB u cTpykTypa Ouochepsl. JXKupoe
BeniecTBO W ero (yHkiuu. OcobeHHOCTH Ouochepbl Kak TI00aJbHOW 3KOCHUCTEMBI. J[MHaAMUYecKkoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoTs! BelIecTB ¥ OMOT€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouocepbl. OCHOBHBIE OMOMBI CYIIIH.,

YenopeuecTBO B Ouocdepe 3emiin. AHTPOINOTeHHBbIE HM3MEHEHUs B Ouocdepe. [noGanmbHbIC
9KOJIOTHYECKHE TTPOOIEMBI.

CocymecTBoBaHne MNpupoAbl W dYenoBeuecTBa. CoxpaHeHue OuopazHOOOpa3Hs Kak OCHOBA
ycroiunBoctr  O6nocepbl. OCHOBa pPalMOHANBHOTO YIPaBICHUs NPUPOAHBIMH pecypcaMH H HX
ucnoiab3oBaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOJIBL.

JdeMoHcTpanum:

Ioptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer n cxemsl: «[lumessie nenn», «buomeHo3: cocraB u cTpykrypa», «lIpupoxnsie
coobmectBay, «llenu mutaHus», «IOKoIoruyeckas nupammuga», «buocdepa m uyenosex», «IKocucrema
HIMPOKOJIMCTBEHHOI'O Jiecay, «DKOCHCTeMa XBOWHOro neca», «buorneHo3 BomoéMay, «ArpoueHos»,
«IIpumMepHbIe aHTPONIOreHHbIE BO3CHCTBHS Ha IPUPOAY», « BarkHeHII1e NCTOUHUKY 3arpsI3HEHUS BO3/1yXa
U TPYHTOBBIX BOI», «IlouBa — BaxkHeHmas coctapisitomas onocheps», «PakTophl Ierpajanuu HOUBY,
«ITapaukoBsiit 3¢dexr», «PakTOpbl PaAMOAKTUBHOIO 3arpsizHeHHs Ouocdepb», «OOmas CTpyKTypa
ouocdeps», «Pacnpoctpanenue xu3HH B Onocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor
yriaepoa B buocdepe», «Kpyrosopot azora B mpupoae».

ObopynoBanue: Monenp-anmumkanus «Tunuudbsle OHONEHO3BD», TepOapuil «PacturenbHble
coobuiectBay, koekuuu «buonenos», «Bpemurenn BakHEHIIMX CEIBCKOXO3SHCTBEHHBIX KYJBTYDPY,
repbapuy M KOJUIEKUUH PACTEHUIl M XKMBOTHBIX, NPUHAIUIEKAIINE K Pa3HBIM HKOJOTMYECKHM TpyNIamM
onHoro Buia, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHJIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCsl TpeOOBaHHS K pe3ylbTaTaM OCBOCHHS 00yUYaIOMIUMUCS
MporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUUHOCTHBIX pe3yJbTAaTOB OCBOEHUS MpeaMera «bruoorus» BhIIEICHBI CIEIYIONNE
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPaKAAHCKOW MICHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HAJTMUYUEe MOTHBALUHN K 00yueHHI0 OMOJIOTHHY,
IICJICHAIIPABIICHHOS Pa3BUTHE BHYTPCHHUX YOCKICHHN JUYHOCTH HA OCHOBE KJIIOYEBBIX IICHHOCTEH U
UCTOPUYECKUX TPAIUIMNA pa3BUTHsI OMOJOTHYECKOTr0 3HAHHS, TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIuXCs
PYKOBOACTBOBATLCA B cBoeit ACATCIIBHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, IPUCYIIUMHU CUCTEME
OHMOJIOTNYECKOro 00pa30BaHMs, HAINYHE YKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LS U
CTPOUTD KU3HCHHLIC I1JIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «BHonIorus» JOCTUraloTCs B €AUHCTBE YYeOHOU U
BOCIIUTATEJILHOMN ACATCIIBHOCTH B COOTBECTCTBUU C TpaAUIIMOHHBIMH pOCCHfICKHMH COMOKYJIbTYPHBIMU,
HUCTOPHUYECKMMU W AYXOBHO-HPABCTBCHHBIMU LEHHOCTAMH, IPHUHATBIMH B O6HleCTBC npaBujiaMu M1
HOpPMaMH TIOBEICHUS M CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTUS BHYTPEHHEH NO3ULIMH JTUYHOCTH, IATPUOTU3MA, YBAKECHHUA K 3aKOHY U MPABONOPAIKY, UETOBEKY
TpyJa U CTapiieMy HOKOJIEHUIO, B3AUMHOTO YBaXXeHHS, OEpEeKHOTO OTHOIIECHHUS K KYJIBTYPHOMY HACJIEIUIO
Y TpaIULKSIM MHOTOHalIMOHANBHOrO Hapona Poccuiickoit denepanuu, npupojie U OKpyXarolieit cpeze.

JIudHOCTHBIE pe3yNbTaThl OCBOEHHS Yy4eOHOro mpenMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CIIOCOOHOCTH 00YUarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  YOEKISHUIA,
COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OIbITa
U OTBITA JAESITEILHOCTH B MPOLIECCE PEANU3AL[MU OCHOBHBIX HAIIPABJICHUM BOCIUTATENIbHON ACSITENBHOCTH,
B TOM UYHCJIE B YACTH:

1) rpaIaHCKOro BOCHUTAHUS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYaroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPAaBOTIOPS/IKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH JEATEILHOCTH P CO3JaHUN YUEOHBIX IIPOCKTOB, PEIICHUN
y4eOHBIX H MTO3HABATEIHHBIX 33]1a4, BHITIOJTHEHUH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENENAT, COOCTBEHHYIO MO3MILMIO 10 OTHOLICHHIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBAThH B CBOUX JICHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIFOIeH
C Pa3HBIMH YOKICHHUSIMH, KyJIbTYPHBIMHU IICHHOCTSIMH U COITUABHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYAHUUYCCTBY B ITPOLICCCE COBMECTHOI'O BBIITOJIHCHUA y‘-IG6HBIX, IIO3HAaBATCJIbHBIX
U HUCCIICOOBATCIIbCKUX 3aJad, YBaAXUTCJIbHOI'O OTHOUICHHWA K MHCHUIO OIIIIOHCHTOB IIpHU O6Cy>I(HeHI/II/I
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JI€ATENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOopMHPOBAHHOCTh POCCUICKON IPa)TaHCKON MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOM, Top/I0CTH 3a CBOM Kpai, cBoto PonnHy, CBOH A3BIK U
KYJbTYpY, IPOILIJIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIICHHE K IPUPOJIHOMY HACJIEIUIO U TAMATHHUKAM IPUPOBL, TOCTHXKEHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MMOHUMAaHUsl 3HAYCHUS OWOJIOTWM B MO3HAHWUU 3aKOHOB TPUPOJIBI, B JKU3HU YEJIOBEKAa U COBPEMEHHOIO
00111eCTBA;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHHWE K CBOUM POJMTEINSM, CO3JaHHIO0 CEMBHM Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUHU C TPaAULIUSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA,
CIIOpTa, TPyAa, OOIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KaduecTBa
TBOPYECKO JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMHPOBAHMS KYJLTYPHI 310POBbSl U IMOLUOHAJIBLHOIO
Os1aromoJstyyust:

MOHMMAaHUE W pealn3alus 37J0pOBOro M 0e30macHOTO o0pasza XKHU3HH (30pOBOE NHTaHWE,
cOOJIFOIeHr e THTHEHNYECKHX MPABUII U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U OTIBIXA, PETyJspHas
(u3nyecKas aKTUBHOCTH), OEpeXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY
(hPU3UIECKOMY W TICUXUYECKOMY 3710POBEIO;

MMOHUMaHWe TEHHOCTH TPAaBWJI WHIUBUAYATHHOTO U KOJJIEKTUBHOT'O O€30TaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAaHUE MOCIECTBUI U HETIPUSITHS BPEIHBIX MPUBbIUEK (YITOTPEOISHISI alIKOTOIIs, HAPKOTHKOB,
KypeHHs);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOIr00ue;

TOTOBHOCTh K AaKTHUBHOW JESATENbHOCTH TEXHOJOTMYECKOH W COLMAIBbHON HaIpaBiI€HHOCTH,
CMOCOOHOCTh HHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITEITFHO BHITIOIHSTH TAKYIO IEATEIHHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM NpoPecCHOHATBLHONW NIEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBII BEIOOp OyAyIIeH mpoheccuu U peaaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11EIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK UICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE e&
CyIlIECTBOBAHUSI;

MTOBBIIIICHUE YPOBHS IKOJIOTHUECKON KYJIBTYPHI: IPHOOPETCHHUE OTIBITA TUIAHUPOBAHUS MIOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCIIEICTBHM JIJISI OKPY KAIOIIECH CpeIbl;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUAX POOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh IPHUOOpPETaeMbIC MPH W3yUYE€HUH OHOJOTHH 3HAHWUS M YMEHUS NPHU
pemieHnu TpoOieM, CBA3AHHBIX C PalMOHAIBHBIM IPHUPOJOIONIB30BaHNEM (COOIIOJCHNE IIPaBIIT
MOBEJCHUSI B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE DPABHOBECUS B JKOCUCTEMAX, OXpPaHy BUIOB,
JKocHCTeM, Orocheph);

AKTUBHOE HENpPUSITHE JEHUCTBUM, MPUHOCIIIMX BPEA OKPYXKAIOIIEH MPUPOIHON cpele, yMEeHue
MPOTHO3UPOBATh HEONArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPHHUMAEMBIX ACUCTBUN U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPbI, OTBITA IEATEILHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHS  DPYKOBOJACTBOBAaTbCS HMH B  II03HABaTEJILHOM,
KOMMYHHKAaTHUBHOW M COIMAJbHOM MPakTHKE, TOTOBHOCTH K y4YacTHUIO B MPAaKTUUYECKOW NESTENbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOI'O Ha JHAJIOre KyJbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJINKYJIBTYPHOM MHPE;

COBEPILCHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPBI Kak CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOABMH M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHHA e€ poiau B (OPMHUPOBAHHUU
paroOHAJIBHOI'0 HAYYHOI'O MBIIJICHHA, CO3AaHUX EJIOCTHOT'O NPCACTABICHUSA 00 OKpYXaromeM MHUPE Kak
0 €IMHCTBE IPUPOJBI, YEJOBEKa W OOIIECTBA, B TIO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH M PELIeHUH
npobJeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJII COBPEMECHHOM IUBWIIM3AIMH; OOECIICUCHUS HOBOTO
YPOBHS Pa3BUTHS MEAUIIUHEI, CO3/IaHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTH, CTOCOOHBIX PelIaTh peCypcHbIE
HpO6HCMI)I Pa3BUTHUA YCIOBCUCCTBA, IOMUCKA HYTCI‘/'I BbIXOAa U3 rI100aIbHBIX DKOJIOTHYECKUX HpO6JICM u
obecrieyeHus1 Tmepexofa K YCTOHYMBOMY pPa3BUTHIO, PAIlMOHATIBHOMY HCIOJIb30BAHUIO MPHPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B IMOJIyYCHHN OMOIOTUYECKUX 3HAHWH B IIEJISIX MOBBIIIEHHSI OOIIEH KyIbTYPBL,
€CTeCTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, KaK COCTaBHOH dYacTh (YyHKIIMOHAIBHONH TPaMOTHOCTH
oOydaronuxcs, GopMUPYEeMOH PH U3ydeHUH OUOJIOTH;

NOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh IOJydaeMble 3HAHMSA Uil aHalIM3a W OOBSICHEHMS SIBJICHUI OKpY)KaIOLIero MHUpa H
NPOUCXOISMINX B HEM HM3MEHEHHH, YMEHHE JeJlaTb OOOCHOBAaHHBIC 3aKJIIOYCHUS Ha OCHOBE HAay4HBIX
(aKTOB M UMEIOIINXCS IAHHBIX C LIEJbIO MOJTY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJB30BAaTh OMOJOTMYECKHE 3HAHWA IJISl pelIeHHs MpodieM B
peabHbIX )KU3HEHHBIX CUTYaIUIX;

OCO3HAHHWE LIEHHOCTH HAayYHOW [EeATEIbHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO H
MCCIIEIOBATENbCKYIO NESITENbHOCT MHANBHIYAIBHO U B IPYIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHUM 110 OMOJIOTMH B COOTBETCTBUH C )KU3HEHHBIMH NOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOCHHS YU4EeOHOTO mpeaMeTa « BHoIorHshy BKIIIOYAIOT: 3HAYUMbBIC
Uis  GOPMHPOBAHHMS  MHPOBO33PEHUST  OOYYAIOUIMXCSl  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONINE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEIU(HKY METOJOB
MMO3HAHUS, WCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBICHHUE, IPOIECC, CHUCTEMA,
Hay4yHbId ()aKT, TPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIIEeI0BaHHUE, HAOJIOJCHUE,
M3MEpeHHe, OJKCIEPUMEHT | [pYTHX), YHUBEpCalbHble Yy4deOHbIE IEHCTBHUS (ITO3HABaTeNbHBIE,
KOMMYHHKATHBHBIE, PETYIISITHBHEIE), o0ecieunBaromyne (opMupoBaHue QyHKIIMOHATLHON TPAMOTHOCTH U
COLMAILHOW KOMIIETEHIIMH OOYYaroOIUXCs, CHOCOOHOCTh OOYYaroIIUXCsl WCIOJIb30BaTh OCBOCHHEIC
MEXKUCIUILUTUHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS W YHHBEpCalbHbIE YYeOHbIC JCHCTBHUS B
MO3HAaBaTENbHOU U COLIUATILHOM MPaKTHKE.

MerTamnpenMeTHble pe3yJIbTaThl OCBOCHUS TMPOIPAMMBI CPEIHEr0 OOIIEro 00pa3oBaHUs JIOJKHEI
OTpaXkaTh:

OBiajeHUue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH IeHCTBUAMM:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYyITMPOBATh M aKTyaIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHauu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaUU, 0000IIeHNUs), PACKPBIBATE CMBICII OHOJIOTHYECKUX MOHATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIILHOCTH, 3a/aBas mapamMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTH
pe3ybTaThl AEATEILHOCTH C IOCTABICHHBIME LIEJISIMU;

WCIIOJIb30BaTh OMOIOTHUECKUE MOHATHS 11 OOBSCHEHNUS (PaKTOB U SABJICHUHN KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXAeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTpUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpENCTBA Uil TMPEACTAaBICHHS CYIIECTBEHHBIX CBs3eH H
OTHOILICHUH B U3y4aeMbIX OMOJIOTHUYECKIX OOBEKTAX, & TAKKE MPOTHBOPEUHH pa3HOTO POJIa, BBISBICHHBIX
B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHHKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalM3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISM, OIICHUBATD
PHCKH TIOCIEIICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCJIOBUSIX peajbHOTO, BUPTYyadbHOTO H
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE TPU PEILICHUU KU3HEHHBIX POOIIEM.

2) 6a30BbIe UCCJIEIOBATEILCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY MOMCKY METOJOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IIMYHbIX METO/IOB IO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIC BUJIBI IESITEILHOCTH 110 TIOJTyYSHUIO HOBOT'O 3HAHUSI, €r0 HHTEPIIPETALIUH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B y4eOHBIX CHTyalusX, B TOM YHCJIE HPU CO3JAaHUU YYEOHBIX U
COIIMAJIBHBIX TIPOEKTOB;

(GopMUpOBaTh HAy4YHBI TUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMUHOJIOTHEH, KITIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTH U (pOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATh NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJH3UWPOBATh 3ajady, BBIIBHIATh THIIOTE3y €€
pelIeHus, HaXOAWTh ApPryMEHTHI JUIs JIOKa3aTelNbCTBa CBOMX YTBEPXKICHW, 3aJaBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PELICHUs 3a/laud PE3yJIbTaTbl, KPUTHYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLICHUBATH PUOOPETEHHBIN OIBIT;

OCYILECTBIISITH LIEJICHANPABIICHHBI IOMCK TIepeHoca CpeACTB H  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO U MIPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeif;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJIBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) pa6ota ¢ undopmanueii:

OPHEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX MH(pOpMANny (TEKCTe y4eOHOro 1mocoOusi, HaydHO-
HOMYJISPHON JHUTEepaType, OMONIOTHUECKHUX CIOBApsAX U CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WurepHere), aHanmm3upoBaTh MHOOPMAIMIO PA3IMYHBIX BUAOB U (OPM IMPEACTaBICHUS, KPUTHUECKU
OLICHMBATH €€ JI0CTOBEPHOCTH M HETIPOTHBOPEUHBOCTH;

(bopMyIHpOBaTh 3aNIPOCHI U MPUMEHATH PA3TMYHBIE METOIBI IIPU TIOUCKE U 0TOOpE ONOTIOTNYECKOM
uH(OpMaIH, HEOOXOAUMOH IS BBINOTHEHNS yIeOHBIX 3a71a4;



npuoOpeTaTh  ONBIT — WCHONB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY AKTUBHOTO HCIIOIB30BAHHS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BHIOMpPATh ONTHUMAIBHYI0 (OpMY HpeAcTaBlieHHs OMOJOrmyeckoil mapopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onojornyeckoil HHpopMaue:
NPUMEHATh XUMHUYECKUE, PU3NUECKIEe U MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (popMysibl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOIb30BaTh U IPe0Opa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWHU, HHHOPMALMOHHONW 0E€30MacHOCTH
JMYHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

1) odmenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBAaTh B JWAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATH CY>KICHUS
OTHOCHUTENFHO BBITIOJHEHUS MpeJiaraeMoi 3aJauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUMA
JPYTUX YYaCTHUKOB AMAIOTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCEUIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CHUTyallud, YMETh CMST4aTh KOHQUIMKTBI U BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOocoOaMH OOILICHUS W B3aWMOJCHCTBUS, MMOHUMATh HAMEPEHHS IPYTUX
TIo/IeH, MPOSIBIATE YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmynrpoBath
CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PSHHMS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHAHON ¥ MHAWBUIYyalbHON PAaOOTHI MIPU PEIICHUN
Ononornvyeckoil  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh HPUMEHEHUS TPYNIOBBIX  (popMm
B3aMMOJICHCTBHS IPH PEIICHUN YU9eOHOH 3aauH;

BBIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH € YY€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJJOr0 WIeHa KOJIEKTHBA;

NPUHAMATBH [IEJIM COBMECTHOH JeSITEIbHOCTH, OPTaHW30BBIBATH U KOOPANHUPOBATH ICHCTBHS 110 €€
JOCTH)KEHHIO: COCTABIISTH TUIAH ICHCTBHM, PACIIPEICIIATh POIIU C YIETOM MHEHHH yYaCTHUKOB, 00CYKIaTh
pEe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOErO BKJIAJA M KaKAOTO YYaCTHHKA KOMAaHABI B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBAaTh WAECH C TO3UIHMU HOBU3HBI, OPUIMHAIBHOCTH,
NPaKTUUECKOW 3HAUMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMUHBIX CUTYalMsX, MPOSBISATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
Y4eOHBIX CUTYaITUSIX;

BBIOMPATH HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11eJIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
Y TOCTYTIKAX 110 OTHOIIEHHIO K YKHBOM MPHUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYIKAIOIIHX;

CaMOCTOSATEIBHO OCYILECTBIISATh MIO3HABATEIBHYIO IESTEILHOCTD, BBISBISATH MIPOOIEMBI, CTABUTh U
dopMynaHrpoBaTh COOCTBEHHBIE 3a/1a4¥l B 00pa30BaTENbHON NEATEILHOCTH 1 KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIBHO COCTABIATh IUIAH PEHICHUS MPOOJIEMBl € YYETOM MMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHULS;

JIaBaTh OLICHKY HOBBIM CHTYAIHAM;

pacIupATh PaMKH y4eOHOTo mpeiMeTa Ha OCHOBE JIMUHBIX MPEIIIOYTCHUIH;

JIeTIaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;



OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYIUIIMHU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTHUBEI B S TEILHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIbTaTOB LIEMSIM;

BJIaJCTh HAaBBIKAMH II03HABATENIFHONW pe(UIeKCMH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUU H
MBICIIUTENILHBIX TIPOLIECCOB, MX PE3YIBTATOB U OCHOBAHUH, UCIIOJIb30BATh MPUEMBI pEQIICKCUH AJISI OLIEHKU
CHUTYyaluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;

3) npuHsiTHE CEOS U IPYTHX:

IIPUHUMATh ce6;1, IIOHHMMasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHUBEI M apI'yMEHTHI IPYTUX IIPU aHAJIM3€ PE3yJIbTaTOB NCATCILHOCTH,

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

IPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpamMmmMbl COO 1o 6nonornu Ha 6a30BOM YPOBHE BKITFOUAOT
cneunguueckue i yaeOHoro npeamera «bruoaorus» HaydHble 3HaHUS, YMEHHS M CLIOCOOBI IeHCTBUI 110
OCBOCHHIO, MHTEPIPETALMd U IPeoOpa30BaHMIO 3HAHWN, BUABI IEATEIBHOCTH IO IOJIYYEHUIO HOBOTO
3HAaHUS W NPUMEHECHUIO 3HAHUHN B Pa3iIMYHBIX YYEOHBIX CUTyalUsX, a TaKKe B peabHBIX >KU3HEHHBIX
CUTYyalUsX, CB3aHHBIX ¢ Omojorueil. B mporpamme npeaMeTHble pe3yibTaThl NPEACTaBIEHBI IO TOAaM
0o0y4eHusl.

IlpeameTrHble pe3ynbTaThl OCBOEHHUs yuyeOHoro mpeamera «buonorus» é 10 knacce HOIKHEBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOIHH B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ((OPMHPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHNS,
0 BKJAJ€ POCCHHCKMX M 3apyOeXHBIX Y4€HBIX-OMOJIOTOB B Pa3BUTUE OHOJIOTHH, (QYHKIHMOHAJIBLHON
TPaMOTHOCTH YEJIOBEKA IS PELICHHS KU3HEHHBIX 33a4;

YMEHHUE PACKPBIBATh CO/IEPKaHNE OMOIOTUYECKUX TEPMUHOB M IIOHSTUI: ’KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonmm3M (0OMEH BEIIeCTB WM TPEeBpallleHHe SHEPrHH), TOMeocTa3 (CaMOperysisius), ypOBHEBas
OpraHu3alys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHNE (PENPOLYKIIHS), HACIEICTBEHHOCTh, U3MEHUYNBOCTB,
pOCT U pa3BUTHE;

YMEHHUE H3JlaraTh OMOJIOrHYecKue TEOpUH (KJIETOUHAas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAas
JorMa MoJIeKyJsipHoi Ouosioruu), 3akonsl (I. Mennensi, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpax MHOT000pa3us U MPOUCX0XKACHUS KyIbTYpHbIX pacTernid H. V. BaBunosa), onpenensts rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJIaMH HAayYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHHE M OMHCAHWE JKHUBBIX
CHCTEM, TIPOLIECCOB U SIBJIICHUIA, OpPTaHU3AIHS U TPOBEJICHHE OMOIOTHIEeCKOT0 SKCIIEPUMEHTA, BEIIBIKCHHUE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYEMBIMU BEIHMYMHAMH, OOBSCHEHHE ITOTYYEHHBIX
pEe3yNbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH NOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIE IPU3HAKH BHPYCOB, KIETOK IIPOKAPHOT M JyKapHOT,
OJIHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
IPEBpAICHUS YHEPTUH B KIIETKE, (DOTOCHHTE3A, INTACTUYECKOTO M SHEPTeTHIECKOr0 0OMEHa, XeMOCHHTE3a,
MHTO03a, Meii03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHUS, MHIUBULyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIEHE3);

yMEHHE MPUMEHSATH MOJTyYCHHBIC 3HAHUS I 00BSICHEHUS] OMOIOTHYECKHX TIPOIIECCOB U SIBICHU,
JUI TNIPUHATHUS IPAKTUYECKUX PEIICHUH B IOBCEJIHEBHOM >KM3HU C LIEbI0 oOecredyeHus: 0e3011acHOCTH



CBOETO 3II0POBbS M 3/0POBbS OKPYXKAIOIIMX JIOAEH, COOMIOAEHUS HOPM T'PaMOTHOTO TOBEICHHS B
OKpY>Kalollei NpupoIHOH cpeie, MOHMMaHne HeOOXOMMOCTH UCTIONIb30BaHUS JOCTHKEHUH COBPEMEHHOMN
Onosoruy ¥ OMOTEXHOJOTHI TSl PAlMOHATBHOTO PUPOIOTIOJIE30BAHNS;

YMEHHE pelarh 3JeMEHTApHbIE TEeHETHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJieIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHATH JIA0OPAaTOPHBIE M MpaKTUUecKue paboThl, coONI0IaTh MpaBuia npu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUECKHU OLIEHUBATH U HHTEPIIPETUPOBATH HHPOPMAIIHIO OHMOIOTHYECKOTO COJIepKaHus,
BKJIIOYAIOLIYIO TICEBJIOHAYYHbBIC 3HAHUS U3 Pa3IMYHBIX UCTOUYHHKOB (CpeAcTBa MaccoBoi MH(opMmauy,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYECKUE AacleKThl COBPEMEHHBIX HCCIENOBaHWI B OHOJIOrHH,
MeIUIHE, ONOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC MMCHMEHHBIC W YCTHBIC COOOIICHMsI, 0000I1as ONOJIOTHIECKYIO
WHQOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUIHBINA anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpeamera «buomorus» e 11 knacce NOIKHEI
OTpakaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPa M HAYYHOTO MHUPOBO33PEHUS,
0 BKJIaJIc POCCUHCKUX M 3apyOeKHBIX YyU€HBIX-OHMOJIOTOB B pPa3BUTHE OHMOJIOTUH, (DYHKIMOHATIHLHOU
IPaMOTHOCTH YeJIOBEKa [T PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE PACKPBIBaTh COACp)KAaHHE OHOJIOTMYECKUX TEPMHUHOB M IOHATHUN: BUA, TOIYJISALUS,
reHO(OH/I, SBONIONHS, ABIXKYIIHME CWIBI ((haKTOpPhI) SBONIOIHUH, MPUCTOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHKE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOILYLIEHTbI, KOHCYMEHTHI, PeAyLEHTHI, LIEIH
MUTaHUs, YKOJIOTHYecKas nupamMua, OnoreoeHos, ouocdepa;

YMEHHUE H3JaraTb OHOJIOTMYecKue Teopuu (3BoitonuoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMHK), 3aKOHBI M 3aKOHOMEPHOCTH (3aponsiiieBoro cxoactsa K. M. bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myTeid 3Bomonun A. H. Ceseprosa, yuenus o ouocdepe B. U. Bepnanckoro),
OIIpeIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HAayYHOI'O IO3HAHUS B OHMOJIOrMM: HAOJIOACHUE U ONHCAHME JKUBBIX
CHCTEM, POLIECCOB U SIBJIICHUI, OpPraHU3alMs U IPOBeIeHHE OMOIOrHYeCKOro SKCIEPUMEHTA, BBIIBIKCHUE
TUIIOTE3bI, BBIIBICHHE 3aBUCHMOCTH MEXAY HCCIEIYyEeMBbIMH BEJIMYMHAMHU, OOBSCHEHHE IOJyYEHHBIX
Pe3yJIbTaTOB, HMCIONb30BAHHBIX HAYYHBIX MOHATHH, TEOPUl M 3aKOHOB, YMEHHE JeJaTh BBIBOJIBI Ha
OCHOBAHUH TOJIyYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE NPU3HAKM CTPOCHUS OHONOTHYECKUX OOBEKTOB: BHUJOB,
NOMYJISIIUKA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIECACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOT0  OTOOpa,  BHA000pa30oBaHM,
NPUCTIOCOOIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHYECKHUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKAa SHEPrHMHM B JKOCHCTEMAaxX, aHTPOIOTEHHBIX W3MEHEHHWH B HKOCHUCTEMax CBOEGH MECTHOCTH,
KpPYTOBOpPOTa BELIECTB 1 OMOT€OXUMHUYECKHUX IUKIOB B Onocdepe;

YMEHHUE TIPUMEHSATH TIOJTYYCeHHbIC 3HAHHS [T OOBSICHEHUS] OMOJIOTHYECKHX MPOIIECCOB U SBJICHUH,
JUTSL TIPUHATHUS] TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKU3HU C IEJbI0 oOecrieyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JIOPOBbS OKPYXKAMOIIUX JFOJICH, COONIOJEHUS] HOPM T'pPaMOTHOIO TIOBEJCHHS B
OKpY>Karolel IpupoTHOH cpeie, MOHMMaHne HeOOXO0JMMOCTH UCTIOJIb30BAHMUS JJOCTHKEHUI COBPEMEHHOMN
OuoJIOruy IS PalMOHAILHOTO IPUPOOIIOIb30BaHUS;

YMEHHE penaTh JIeMEeHTapHble OMOJIOTHYECKHe 3aJauH, COCTABIATh CXEMbl IIEPEHOCA BEIIECTB U
SHEPTHH B SKOCHCTEMaXx (IICTH ITUTAHUSA);

yYMEHHE BBIIOJIHATH J1a0OpaTOpHBIE U MPAaKTHYECKHE paboThl, COOMIONATh MpaBmiIa Ipu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYAOBAHHEM;

YMEHHUE KPUTUYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMALINIO OHOIOTHUECKOT0 CONIEPKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3IMYHBIX MCTOYHUKOB (CPEICTBA MACCOBOW MH(OPMAIHH,



HAYYHO-TIOMYJIAPHBIC ~ MaTephalibl), PACCMATPUBaTh  TJIOOATBHBIC  DKOJOTMYECCKHE  MPOOJICMEI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIC COOOIICHMsI, 0000IIass ONOIOTHIECKYIO
HHPOPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBO yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMBbl Bcero Kommpoansnie | Ipaxraaeckue o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
bubnmnoreka IJOK
! brotoris kax ayka 2 05 https://m.eds00.ru/7f41c292
2 JKuBbIe CHCTEMBI B UX OpraHU3aIHs 1 bubmmorexa LIOK
https://m.edso0.ru/7f41¢c292
3 XUMHYECKHI COCTAB U CTPOCHUE KIIETKU 8 0,5 bubmoreta LIOK
’ https://m.eds00.ru/7f41c292
4 JKusHenesTebHOCTh KIETKA 6 bubmorexa HOK
https://m.edso0.ru/7f41c292
5 Pa3mHOXeHNEe U MTHIUBUAYAIbHOE pa3BUTHE 5 1 bubanoreka [HOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
6 HacnencrseHHOCTS M1 H3MEHUYMBOCTD 8 1 Bubnunorexa [JOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekmust opranu3mMoB. OCHOBBI 3 bubnuotexa [IOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
bu6nmoreka IJOK
8 Peseparioe Bpems ! https://m.edso0.ru/7f41¢c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 3



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

Kojau4ecTBO 4acoB DJ1eKTPOHHBIE
HaumenoBaHue pa3gesioB U TeM (uudposBbie)
Ne n/m Kontpoasnsie  IIpakruueckue
MPOrpamMMbl Bceero o0pa3oBaTeJIbHbIE
padoTsI padoTsI
pecypchbl
1 N BOITIOLORHAS GHOMO 9 1 bu6nmoreka IJOK
B HOHHAas O T'USL
e . https://m.edsoo.ru/7f41cc74
5 Bo3HuUKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka LIOK
3 OprauH3Mbl i OKpy>Kaiolas cpesia > ! https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUECKHE CUCTE 9 bubmorexa [IOK
TBA U T4 151 HNCTCMBbI
H i https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJTIACC
N KoaunvecTBO yacos Jara DJleKTpOHHbIE N (POBHIE
w/n Tema Ypoka Beero KOHTpOJ‘ILHLIe IIpakTu4eckue wsydeHus oﬁpasosaTe.m,m,le
padoThI padoThI pecypchbl
bubnunoreka LIOK
1 Buosorust B cucreMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapsl MO3HAHUS KUBOU NPUPOJIBIL.
2 ?5122?1:?;2;5: ?)ZZ;J:;HILIX METOIOB 1 0.5 bu6morexa HOK
pH M3y HeHHM GHONOTHECKUX https://m.edsoo.ru/863e6122
00BEKTOBY
3 buonornyeckue cucteMsl, NpoOLECCHl U UX 1 bub6mmoreka [IOK
U3yveHHe https://m.eds00.ru/863e6564
4 XUMHWYECKUN cOCTaB KJIETKH. Boa u 1 Bubnmnorexa [JOK
MHHEPaJIbHBIC COJIU https://m.eds00.ru/863e674e
5 Benku. CoctaB u cTpoeHue 6eKoB 1 Bubnmorexa LIOK
https://m.edso0.ru/863e6b72
6 ®depMeHThI — OHOIOTHYecKre 1 bu6mmotexa [IOK
KaTajan3aTopbl. https://m.edso0.ru/863e6b72
butmmoreka [IOK
! YraesomL. JHrm s 1 https://m.edS(I)lo.ru/863e687O
bubmuoreka [IOK
8 Hyxaeutiopbie kucrorst. AT® 1 https://m.edS(I)lo.ru/863e6d5c
9 Hcropus u METOIBI U3YUYEHHS KIETKU. 1 bubamnoreka [HOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 KireTka kak 1ienoctHas xuBasi cuCTEMa 1



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

CrpocHue 3yKapuOTUIECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3ydyenne
CTPOCHUSI KJIETOK PACTCHUM, )KUBOTHBIX,

bubmmoreka [JOK

11 OHBOB 1 GAKTEnII oM MUKDOCKOLOM Ha 0.5 https://m.eds00.ru/863e6ff0
P PUH TIOR MHUKD https://m.eds00.ru/863e716c
TOTOBBIX MHKpOTIpENapaTax u ux
OTIICaHHE»
12 OG6MeH Belec eTaboun3 bubmmorexa LIOK
MEH B TB WU MET. H3M
B . . https://m.eds00.ru/863e766¢
bubnmoreka IJOK
13 dorociiires. XemocHies https://m.eds00.ru/863e7c98
. bubnunoreka LIOK
14 neprerureckiii oomen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JleneHue
g ;nel?clg. Mutos. Ha60paTOII)<Ha${ faGOTa Ne o5 BuGmmorexa LIOK
(HADITIOACHIE MITTo3a B vleTiax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakiust MaTpu4HOTO bubanoreka [HOK
CHHTE32a https://m.eds00.ru/863e796e
bubmmoreka [IOK
17 T —
pancALus — GHocHHTe3 e https://m.eds00.ru/863e796e
butmmoreka [JOK
18 H —
CIUICTORHbIC (bOpMLI I BUPYCHI https://m.edso00.ru/863e7540
bu6mmoreka IJOK
19 DOopMBI pa3MHOKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
butmmoreka [IOK
20 Meti
eHos https://m.edso0.ru/863e7f4a
OO06pa3oBaHue U pa3BUTHE TTOJIOBBIX BuGmorexa LIOK
21 kieTok. OmionorBopenue. Jlabopatopras 0.5

pabota Ne 4 «3ydyeHne CTpoeHHS

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

ITOJIOBBIX KJICTOK HAa IT'OTOBBIX

MUKpOTIperapaTax»

22 WNupuBuayansHOE pa3BUTHE OPTaHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH Bu6mmoreka LIOK
¥ I3MCHYMBOCTU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBaHUS

24 an3HaK01I:. MOHOFI/I6pI/II;lHOC bubmmorexa LIOK

https://m.eds00.ru/863e8878
CKpELIBaHUE
JurnbpugHoe ckpemuBanme. 3aKoH Bu6mmoreka [IOK

25
HE3aBUCHMOTO HACIICIOBAHHS TIPH3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacJeI0OBaHue MTPU3HAKOB.

Jlaboparophas padota Ne 5 «M3ydyeHue
PE3yIbTaTOB MOHOTHOPHUTHOTO U bu6imoreka [IOK

26 0.5
JMTHOPUTHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
JIp030(hHITbI Ha TOTOBBIX
MUKpOTIpenapaTax»

97 I'eneTnka nmona. HacnegoBanue Bubnunorexa IJOK
NPU3HAKOB, CIICTUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrseHuas
U3MeHYMBOCTh. JlJaboparopHas padota No
6. Uzyuenne MouuKaIuOHHOM bubnmnoreka [HOK

28 0.5
WU3MEHYUBOCTH, MOCTPOCHHE https://m.edso0.ru/863e8efe
BapHaIMOHHOTO PsiJIa ¥ BAPHAIIMOHHON
KPHUBOW»

29 HacnencrBennass '3aMEHUYUBOCTD. bubmorexa HOK

https://m.edso0o.ru/863e8efe

30 I'eHeTrka yenoBeka Bubmiorexa LIOK

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHBIiT ypok. O0o0IIeHNEe TIO TeMe

31 «HacnencTBeHHOCTh M N3MEHIUBOCTH 1
OpPTaHU3MOB»
bubmmoreka [IOK
32 CeneuA Kak Hayka i mpolece 1 https://m.edS(I)lo.ru/863e9214
33 MeTonpl U JOCTHKEHUS CECKITUU 1 bubmmoreka [JOK
pacTeHU# U JKUBOTHBIX https://m.edso0.ru/863e9214
34 BuoTexHomorus kak orpacib 1 Bu6mmoreka [IOK
NPOU3BOJICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME



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

11 KJIACC

KoauuecTBOo yacoB

DyIeKTPOHHbBIE I (POBHIE

Ne Hdara
Tema ypoka Kontposnsnbie  IIpakTuyeckue oOpa3oBare/bHbIe
n/n Bcero U3y4eHust
padoTbI padoTbI pecypcobl
1 OBOJIIOLHS U METOABI €€ U3yUeHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpecTaBIeHUR 00 1 Bu6mmoreka [IOK
IBOJIIOIINH https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mitkpoooors 1 https://m.edsoo.ru/863e9cle
[omynsmust Kak dJIeMeHTapHAS SIMHALIA
4 BUa U dBoIoy. JlabopaTopHas paboTa 1 05 Bu6mmoreka [IOK
Ne 1 «CpaBHeHMe BUJIOB 1O ' https://m.eds00.ru/863e99c6
MOP(}OIIOTUIECKOMY KPUTEPUIO»
5 JBroKkyIye cuibl (3IeMeHTapHbIS 1 bu6imoreka [IOK
(axTOpBI) IBOIIOIUH https://m.edso0.ru/863e9da4
6 EctectBenHsIi 0TOOD U €ro (hopMBI 1 bubnmorexa LIOK
https://m.edso0o.ru/863e9ed0
PesynbTath! sBOMOIIAN:
MPUCTIOCOOJIEHHOCTD OPTaHU3MOB H
7 BUI000pa3oBanue. JlaboparopHas pabora 1 05 bubmuoreka [IOK
Ne 2 «Omnrcanue pucmoco0IEHHOCTH https://m.edso0.ru/863e9fde
opraHu3ma u € OTHOCHUTEIILHOTO
xXapakTepa»
8 HarmpapiieHus ¥ myTH MaKpO3BOJIIOLIUU 1 bubmmorexa LIOK
https://m.edso0.ru/863e9cle
9 Heo6patumocTs 3Bomonnu 1
10 Uctopus xu3Hu Ha 3eMJie U METOABI €€ 1

W3yYeHUS



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

1 I'umote3sl MPONCXOXKICHNS KU3HA Ha bubmoreka [JOK
3emie https://m.edso0o.ru/863ea5a6
12 PazButne *xu3HM Ha 3eMiIe IO 3paM U bubmoreka [JOK
neproiam https://m.edso0.ru/863ea6be
OCHOBHBIE 3Tarbl HBOJIOLIN
ACTUTEIHFHOTO U JKHBOTHOTO MFpA.
13 %paKTquCKaH pabora Ne 1 «I/I3y11)ieHHe 0.5 brbmmorexa LIOK
g https://m.edsoo.ru/863ea8hc
HCKOTIAEMBIX OCTAaTKOB PACTEHUH 1
JKUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHasi CHCTeMa OPTaHUIECKOTO bubmmoreka [IOK
MHpa https://m.edso0.ru/863ea48e
bubnuorexa LIOK
15 OBOJIOIMS YeIOBEKa (aHTPOIOTEHE3) https://m.eds00.ru/863eac2c
16 JBrxymiue cuibl ((hakTophl) bu6imoreka [IOK
AHTPOIIOTeHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJMH SBOJIIONMHN YeJIOBEKa
18 UYenoBeueckue pacsl U IPUPOIHbBIE bu6imoreka [IOK
aJlanTalyy YeIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHbIit ypok. O000IICHHE TI0 TEME
19 «BO3HNKHOBEHNE U pAa3BUTHE JKU3HU Ha
3emie»
20 DKOJIOTHs KaK HayKa
Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnmnoreka [HOK
21
(baxTops https://m.edsoo.ru/863eafec
Aobuorndeckue hakropsl. JlabopaTtopHas
pabota Ne 3. «Mopdoorniueckue bubnmnoreka [HOK
22 . 0.5
0COOEHHOCTH PACTEHHH U3 Pa3HBIX MECT https://m.edso0.ru/863eb10e
oOuTaHUY.
23 buoTrueckue GpaxTopsl bubmiorexa LIOK

https://m.edso0.ru/863eb348



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

24 1
MO JISAIINH.
25 Coo0miecTBa OpraHu3MOB — OHOIICHO3 1 ﬁgg:j?gt;igﬁﬁm 63eb46a
bubaunoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dS(I)_E).ru 1363ebd6a
57| Sumenmmernns sepms, Caoors 1 bimorera LIOK
skocucTem, CyKueccns https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOTIOTEHHBIE SKOCHUCTEMBI
30 buocdepa — riobaiibHas 3KocucTeMa 1 Bbubanoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBaHHS 1 bub6imoreka [IOK
o6rocheps https://m.edsoo.ru/863ebd16
32 YenopeuecTBO B Onochepe 3emiu 1
33 Cocy1iecTBOBaHHE MPUPOJIBI U 1 bubnuotexa [IOK
YeJI0BeYecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIi ypok. O000IICHHE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKHE 1
CHUCTEMBID»
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMPoOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 001ero oopa3oBanus

CdopMupoBaHHOCT 3HaHHI O MECTE U POJIN OMOJIOTHU B CHCTEME HAyIHOTO
3HaHMsI €CTECTBEHHBIX HAYyK, B (OPMHPOBAHUHM COBPEMEHHOHN €CTECTBEHHO-
Hay4HOH KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O BKIIAJIE POCCHICKUX
U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTUH; (HyHKIIMOHATBHON

IpaMOTHOCTH YCJIOBEKaA I PEHICHUA JKU3HCHHBIX 3a1a4d

YMeHHe pacKphIBaTh COAEPKAHUE OMOJOTMYECKHX TEPMHHOB M ITOHSTHIA:
KHU3Hb, KJIETKA, OPTaHU3M; MeTa0onn3M (0OMEH BEHIECTB W MpeBpallcHHE
SHEPTUH), TOMEOCTa3 (CaMOPETyIALNs), YPOBHEBAsS OPTaHMU3ANNSA KUBBIX
CHCTEM, CaMOBOCHpPOM3BeleHHE (PENpoAyKUuUs), HACIEACTBEHHOCTS,

HU3MEHYNBOCTD, POCT U Pa3BUTUEC

YMenue wusznarate OHOJOTMYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHasl,
MyTaunoHHas), 3akoHel (I'. Mennens, T. Moprana, H.1. BaBunoBa) u
yueHHs (0 LEHTPaX MHOT000Pa3Hs U MPOUCXOXKIECHHS KYIbTYPHBIX PACTEHUH
H.1. BaBuioBa), ompenensTb TpaHUIBI UX MPUMEHUMOCTH K >KUBBIM

cucremMam

YMeHue BiaeTh METOJaMi Hay4YHOTO MMO3HAHUS B Ouosyioruu (HaOroaeHe
U OINKCAaHUE JKUBBIX CHCTEM, IPOIIECCOB M SBJICHHIN; OpraHM3alus U
MpOBe/ICHHEe OUOJOrMYECKOTO OSKCIIEPUMEHTA, BBIABHXKCHHUE THIIOTE3bI;
BBISIBJICHUC 3aBUCHMOCTH MEXY HUCCIICYEMbIMHA BEJIUUMHAMU, OOBSICHEHUE
MOJTYYCHHBIX PE3yJbTATOB, UCMOJIL30BAHHBIX HAYYHBIX MOHATHH, TCOPUH U

3aKOHOB; YMCHUE A€J1aTb BBIBOJIbI HA OCHOBAHWH IMOJTYYCHHBIX pe3y.HI)TaTOB)

YMeHHE BBIAEIATh CYyLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK ITPOKApPHOT U
9YKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH
MpoIlecCOB  OOMEHa BEUIECTB W MPEBPALICHHUS JHEPIHH B KIETKE,
(doTocuHTE3a, MIACTUYECKOTO0 M IHEPreTHYecKoro oOMEHa, XEMOCHHTE3a,
MHTO3a, M€H03a, OIUIOAOTBOPEHMS, PA3MHOXKECHUS, WHIAUBUIYAJIBHOTO

pa3BUTHs OpraHu3Ma (OHTOTeHeE3)

YMeHue MpUMEeHATh MOJTyYeHHbBIE 3HAHUS ISl OOBSICHEHUS! OMOIOTHYECKIX
MPOLIECCOB W SIBICHUH, M TPHUHITHAS TPAKTHYECKUX pEIIeHUH B
MTOBCETHEBHOM )KHM3HU B IEISIX 00eCTIeUeHMs O€30MaCHOCTH CBOETO 3/I0POBBS
U 37I0POBbSl OKPYXKAIONMX JIIOJCH, COONIOJCHUS HOPM T'PaMOTHOTO
MTOBE/ICHUS B OKPYXKArOIeH IPUPOTHON Cpejie; TOHMMaHUe HeOOXO0IMMOCTH
HCIIOJIb30BaHUS JOCTH)KEHUH COBPEMEHHON OHOJIOTHH M OMOTEXHOJOTHH A1

pallOHAJIILHOT'O IPHUPOJAOIIOJIB30BaHNA




YMeHne pemaTh dJEMEHTApHBIE TEHETHYCCKHE 3aJadd Ha MOHO- U
JTUTUOPUTHOE CKPEIIUBAHUE, CIICTUNICHHOE HACIICIOBAaHHUE; COCTABIIATH CXEMBI
MOHOTHOPHIHOTO  CKpENIMBAaHUSA IS TPeACKa3aHus  HacICIOBAHUS

MPU3HAKOB Y OPraHnu3MoOB

VYMeHHE BBIIOJIHATH J'Ia60paTOpHI>IG " MPAKTUYCCKUC pa60T51, CO6J'IIOI[3TL

MpaBmIIa Py paboTe ¢ yIeOHBIM U TaOOPaTOpHBIM 000pyIOBaHHEM

YMeHHE KPUTHYECKH OICHUBATh W HMHTEPIPETHPOBATh HHOOPMAIIHIO
OHMOJIOTHYECKOr0 COJICPXAaHUS, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS W3
pasnuuHbix wcrouHMKOB (CMU, HaydHO-TIOMyJSIpHBIE  MAaTepHAalIbl);
OTUYCCKUEC ACIICKThI COBPEMCHHBIX I/ICCHCI[OBaHI/II‘/'I B 6I/IOJ'IOI‘I/II/I, MCIUIIMHE,

OHMOTEXHOJIOTHHI
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11 KJIACC

VYMeHHe co31aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000m1ast OHONOrMYECKYI0 HWH(POPMAIIMI0 W3 HECKOJIBKUX HCTOYHUKOB,

IPaMOTHO HMCIIOIb30BaTh MOHATUIHBIN anmapat O1oJorun

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOIH
00pa3oBaTe/IbHO MPOrpaMMbI CPeTHEro 001ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOTO
3HaHMsI €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa ¥ HAy4YHOTO MUPOBO33PEHUS; O BKJIAI€ POCCHHCKHUX
1 3apyOeXHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; ()yHKIIMOHATBHON

T'paMOTHOCTH YCJIOBCKA I PCIICHUS KU3HCHHBIX 3a1a4

YMeHue pacKpbIBaTh COZCPIKAHHE OMOJIOTMYCCKUX TEPMHHOB M TOHSATHIA:
BUJI, TIOMYJSIHS, TEeHO(OHI, DBOJIOLMS, IBWXYIIHE CHIbI ((aKTOpPbI)
9BOJIIOIMM,  TMPHUCIOCOOJICHHOCTh  OPraHW3MOB,  BHA000pa3oBaHUE,
JKOJIOTHYECKHE  (aKTOPhl, 3KOCHUCTEMA, TPOJYLUEHThI, KOHCYMEHTHI,
PENYLEHThI, LENMW TMHUTAHWS, 3KOJOTHYeCKas MHUpPaMuaa, OHOTreOIeHO3,
ounochepa

VYMeHne wuznaraTh OHMOIOTHMYECKHE TEOpWH (IBONMIOIUHOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKAsT TECOPHS 3BOJIIONNH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmeBoro cxoactsa K.M. bapa, depenoBanus TJIaBHBIX HAIlPaBJICHUMA
n nyrei osBomonmu  A.H. CeseprioBa, ydeHuss o Owocdepe B.U.

Bepnazckoro), onpeneisiTe TPaHHIIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHHue BiIaaeTh METOJaMH HAYYHOI'O [TO3HAHMS B OHOJIOTHH (HAOMIOIeHHE
U ONHUCAaHUE >KUBBIX CHUCTEM, TMPOIECCOB M SBICHUW; OpraHu3anus |
MPOBEACHUEC OMOJOTUYECKOTO DJKCIEPUMEHTA, BBIIBI)KCHHUE THITOTE3HI;

BBISIBJICHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU BCIIMUNHAMU, 00BsICHEHHE




MIOJIy9E€HHBIX PE3YJIbTAaTOB, UCMOIB30BAHHBIX HAYYHBIX MOHATHH, TEOPUU U

3aKOHOB; YMCHUCE [€JIaTh BBIBOJbI HA OCHOBAHWU IMOJTYYCHHBIX pe3yanaTOB)

YMeHHUe BBIACHATh CYIICCTBEHHBIC TPU3HAKH CTPOCHUSI OHMOJOTUYCCKHX
O00BEKTOB: BUJIOB, MOMYJISAIHHA, MPOMYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHMOTCOICHO30B U DKOCHCTEM; OCOOCHHOCTH MPOIECCOB HACIIEICTBECHHON
H3MEHYUBOCTH, €CTECTBEHHOI'O otbopa, BUI000pa30BaHMsI,
MPUCIIOCOOJICHHOCTA OPraHU3MOB, JICUCTBUS SKOJIOTHUYECKUX (haKTOPOB Ha
OpraHM3Mbl, IE€pPEHOCa BEIIECTB W IIOTOKA JSHEPrUHM B JKOCHUCTEMaX,
AHTPOTIOTCHHBIX U3MEHEHHI B IKOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA

BEIIECTB U OMOT€OXUMUYECKUX IIKIOB B Orocdepe

YMeHne MpuMeHATh MOJTy4YeHHbIE 3HAHUS ST OOBSICHEHUS! OMOIOTUIECKIX
MPOIIECCOB UM SABJIICHUM, [JISI TPUHATHUS TMPAKTHUYECKUX PEUICHUN B
MTOBCETHEBHOM )KM3HU B MEJSIX 00ecTieueHnst 0€30IIacCHOCTH CBOETO 3/I0POBBS
U 3JI0POBBS OKPYKAIOIIUX JIIOJCH, COOMIOACHUS HOPM TIPaMOTHOTO
MTOBE/ICHUS B OKPYXKAOIIeH IPUPOTHON cpefie; TOHNMaHue HEOOX0IMMOCTH
HCIIOJIb30BaHUS JIOCTHXKECHUI COBPEMEHHOM OHOJIOTHH ISl PAIMOHAIBHOTO

MPUPOIOTIOTBE30BAHUS

YMeHue pemarthb dJieMeHTapHble OHOIOTHYECKUE 3aJa9H, COCTABISATH CXEMbI
IIepeHoca BEIECTB U HYHEPTUH B IKOCUCTEMAaX (IIeTIH TUTaHuUs)

YMeHre BBINONHATH JIAOOpATOPHBIE U MpakTHYeCKHe paboThI, COOII0IATh

MpaBuIIa IpY paboTe ¢ y4eOHBIM U TA0OPaTOPHBIM 000pyIOBaHHEM

YMeHne KPUTHYECKHM OLEHHBATh W WHTEPIPETHPOBaTh HHGOPMALHIO
OMOJIOTUYECKOTO COJIepIKaHUs, BKIIOYAIOIIYIO TCEBJIOHAYYHBIE 3HAHUS U3
pasnuuHbix uctouHukoB (CMU, HaydHO-mONyJsipHBIE MAaTepHabl);
paccMarpuBaTh IJI00ATBHBIE AKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,

q)OpMI/IpOBaTL 110 OTHOIICHHUIO K HUM CO6CTB€HHYIO MMO3UIHIO
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YMeHue co3aaBaTh COOCTBEHHBIE IHUCHBMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OHOJOrMYECKY0 HH(POPMAIMI0 K3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HCIIOJIB30BaTh MIOHATUMHBIN arrmapar ouonoruu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS

Buonorus kak Hayka

1.1

Buonorus — Hayka o xuBo# npupoze. Posb 6uonoruu B GOpMUPOBaHUN COBPEMEHHOM

Hay4IHOM KapTuHBI Mupa. Cucrema OMOIOTHIECKHUX HAyK

1.2

MeToapl TO3HAHWSA JKWBOH TPUPOABI (HAONIONIEHWE, HKCIEPUMEHT, OIHCaHue,

U3MepeHue, KiaccuuKaius, MOJICIMPOBaHUe, CTaTUCTUYECKas 00pa0d0TKa JaHHBIX )

JKuBbIe cCCTEMBI U UX opraHusanus

2.1

2.2

JKuBpie cuctembl (OWOCHCTEMBI) Kak mpeaMeT wu3ydeHus Owonornu. CBOHCTBa

OuocUCTEM U UX pa3HOOOpasue

YpoBHH oOpraHM3anmud  OMOCHUCTEM: MOJEKYJISPHO-TEHEeTHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TOMYJIALINOHHO-BHIOBOM, YKOCUCTEMHBIH, OMOC(epHBIit

XHUMHUYECKUI COCTaB U CTPOEHUE KIIETKU

3.1

XuMHu4YecKun COCTaB KJICTKH. XuMHYECKHUE OJICMCHTBI: MAaKpO3JICMCHTHI,
MHKPOSJICMCHTHI. Bozxa 1 MUHEPAJIbHBLIC BCIICCTBA. (D}/HK]_[I/II/I BOAbBI U MUHCPAJIBHBIX

BCIICCTB B KJICTKE. Hoz[z[epmaHI/Ie OCMOTHYECKOT0 OajlaHca

3.2

benkn. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpbI OEJKOB.
Hezamenumble 1 3aMeHMMblE aMHHOKHCIOTHL. AMWHOKHCIOTHBIM COCTaB. YpPOBHH
CTPYKTYpBI O€JIKOBOW MOJIEKYJIbI (TIepBUYHASL, BTOPUYHAS, TPETHYHASI U YETBEPTUUIHAS
CTPYKTypa). XMMHUYeCKre cBoiicTBa OenkoB. bronorndeckue GyHKIUN OEIKOB.

®DepmeHTh — Onoorunyeckue karanuzaropsl. CTpoeHne GpepMeHTa: akTUBHBIM LEHTD,
cyocrparnas crenuduunocts. Kodepmentsl. Buramunbl. Otiawuust GepMeHTOB OT

HCOPraHNYCCKUX KATAIN3aTOPOB

3.3

3.4

VYriaeBoapl: MOHOcaxapuIbl (IJIIOKO3a, pubo3a M Ae30KcMpub03a), Aucaxapuibl
(caxapo3a, JaKTo3a) W TMOJHCAaxXapuabl (KpaxMmayl, TJIUKOTEH, IIEJIII0I03a).
Bbuonornueckue GyHKINHU YTICBOAOB.

Jlurmaaer: Tpuraunepuapl, crepounsl, dhochomunuasl. ['mapodunbHO-THAPOPOOHEIE
cBoiicTBa. buonornyeckne QyHkumm iununos. CpaBHEHHE YITIEBOJOB, OCIKOB U

JUTMHIOB KaK UCTOYHUKOB DHEPTHH

Hyxneunosele kucnotel: JIHK u PHK. Hyxneornael — MOHOMEpBl HYKJIEHMHOBBIX
kucnoT. Ctpoenune n pynxauu JHK. Crpoenne u ¢pynkunn PHK. AT®: ctpoenue u
GyHKIUH

3.5

L[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpH. MCTOZ[I:I H3YUCHUA KIICTOK




3.6

Knerka kak wnenoctHas xuBasg cucrema. OOIiue NpU3HAKU KIIETOK: 3aMKHyTas
Hapy>kHas MmemOpaHa, mosekynbl JJHK kak reHeTnyeckuid ammapaT, cHCTeMa CHHTE3a

Oenka

3.7

3.8

3.9

Tumsl KJIETOK: JyKapuoTHUecKas W TpokapuoThueckas. OCOOCHHOCTH CTpPOCHHS
NPOKapuOTHYeCKoW  kietkn.  Kierounas  creHka  Oakrepuit.  CrpoeHue
dyKapuoTHYeCKOW KJIeTKH. OCHOBHBIE OTJIMYHS PACTHTEIHHOHN, )KUBOTHOW M TPUOHOM

KJICTKHN

[ToBepXHOCTHBIC CTPYKTYPHI KJIETOK — KJICTOYHASI CTCHKA, TJIMKOKAJIHMKC, UX (DyHKIHU.
[Tma3matrgeckast memOpaHa, e€ cBoiictBa W (hyHKmmU. L{uTtommazma u e€ opraHouzpl.
OnHoMeMOpaHHBIE OpraHOWABI KIETKH: 3Hpomasmatudeckas cetb (JIIC), ammapar
l'onbaxu, mu3ocoMsl. [10TyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHAPUH, MIIACTHUIIBIL.
[poucxoxaeHrne MUTOXOHAPUH U TutacTu . Buapl miactun. HemeMOpaHHbBIC OpraHOUIbI
KIIETKH: PUOOCOMBI, KIIETOYHBIA IIEHTpP, PECHWYKH, XI'yTHKH. DYHKIMHA OpraHouIoB

KJIETKH. Bxirouenusa

Anpo — perynaropHelii neHTp kietku. CTpoeHHME siApa: sAepHas 000J0dYKa,

KapHoIlla3Ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI

3.10

4.1

TpaHcnopT BEIIECTB B KIETKE
Kn3HenesTenbHOCTh KIETKH

OOMeH BemiecTB, wiau MeTabonmu3Mm. AccuMuisaimsa (TUlacTHYECKH OOMeH) ¢
JUCCUMWIISILMS  (PHEPreTHYeCKHid OOMEH) — JBe CTOPOHBI EIMHOTO Ipolecca
MeTabonu3ma. Tumbsl oOMeHa BelecTB: aBTOTPOQHBIM U rerepoTpodHsiid. Poisb

Q)epMeHTOB B OOMeHe BCHICCTB U IIPCBPAIICHUHN SHEPIUU B KIICTKE

4.2

4.3

®ortocunre3. CperoBas U TeMHOBas (a3bl (porocuHTe3a. Peakmmm QorocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAYCHHE POTOCUHTE3A JIJIS XKU3HHU Ha 3emiie. BiusHue
yCIOBUH cpensl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIMIEHUS] €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoLIe OakTepuu. 3HaUCHHE XeMOCHHTE3a AJIs )KU3HU Ha

3emite

DHepreTUdeckuii oOMEH B KJIETKe. PaciiermsieHne BEIECTB, BBIICICHHEC U
aKKyMyJIMPOBaHUE YHEPTUM B KJIETKE. DJTallbl SHEPreTHYecKoro ooMeHa. [ imkomnms.
bpoxxenne u ero Buubl. KHCIOpPOJHOE OKHCIEHHE, WM KJIETOYHOE JbIXaHHE.

O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA

4.4

Peakiun matpuunoro cuntesa. |'enermueckas uHdopmammsa u JHK. Peanuzaunms
TeHEeTUYeCKOW WHGPOpPMAllMK B KIETKe. [ eHEeTHYeCKHi KOJi W €ero CBOWCTBA.
Tpanckpunumsa — wmarpuusbiii cuHte3 PHK. Tpancnmsmmsa — OuocuHTe3 Oeinka.

KomupoBanne amMmuHOKHCIIOT. Pos pubocoM B OnocuHTE3E Oenka

4.5

Hexnerounsie ¢opmer ku3Hm — BUpYyCH. Mcrtopus oTkpeiTHs Bupyco (/.W.
WBanoBckuit). OCOOEHHOCTM  CTPOCHUSI U JKU3HENESATEIBHOCTH  BHPYCOB.
bakrepuodaru. bosne3nu pacteHuii, )KUBOTHBIX U YEJIOBEKa, BHI3BIBACMbIC BHUPYCAMU.
Bupyc nmmynonedununta yenoeka (BHUY) — Bo3doyautens CIINa. [Ipodpunaktuxa

pacripocTpaHeHHs BUPYCHBIX 3a00IeBaHUi




5.1

5.2

Pasmuoxenue n WHAUBUAYAaJIbHOC Pa3BUTUEC OPIraHU3MOB

KrneTouHpléi 1MKII, WU KU3HEHHBIA UK kieTku. MHTEepdasa u mutos. Ilporecchl,
nmpoTekaronue B wHTepdasze. Permkamus — peaknus marpuaHoro cmaTe3a JHK.
CtpoeHHe XpOMOCOM. XpOMOCOMHBIH Habop — Kkapuoturl. JIMIIOWAHBIA U
TaIUIONIHBIA  XpPOMOCOMHBIE HA0Ophl. XpoMaTuabl. LIUTOJIOTHYECKHE OCHOBBI
Pa3MHOXEHUS U UHAUBUAYATHHOTO PA3BUTHS OPTaHU3MOB.

Henenne kmetkn — murto3. Cragun mutosa. [Iporeccsl, mponcxoasmue Ha pa3HbIX

CTagusxX MHUTO3a. buonorndyeckuii CMbBICI MUTO3a

®DopMbl  Pa3MHOXKEHHSI OpPraHM3MOB: Oecronoe W TojoBoe. Buasl Oecmonoro
PasMHOXKEHUS: JeJICHHME HagBOE, IIOYKOBAaHME OAHO- W  MHOTOKJICTOYHBIX,
CHopooOpa3oBaHue, BETETATUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHHPOBAHHE

OpraHu3MoB, €10 3HAYCHUE NJIA CEJICKINN

53

[TomoBoe pasMHOXKEHHE, €T0 OTINYHSI OT OECTIOIOTO.
Metioz. Ctaguu meitosa. [Iporecchl, IpoucXoasiye Ha cTaausax Meiosa. [losenaenue

xpoMocoM B Meito3ze. Kpoccunrosep. buonoruueckuii cMpIca U 3HaYEHUE Meiio3a

54

55

6.1

['amerorene3 — mpomecc 00pa30BaHMS IOJOBBIX KIETOK Y JKHBOTHBIX. I[lojOBBIE
JKCJIE3bl: CECMCHHUKHN U AUYHUKU. O6pa3OBaHI/IC " pa3BUTHUC IMOJOBLIX KJICTOK — raMeT
(ciepmarozon, SHIEKIETKa) — criepMaToreHe3 u oorene3. OcoOEHHOCTH CTPOCHHUS

SHULEKIIETOK U criepMaTo3oua0B. OmnonorBopenue. [lapreHorenes

WNuauBunyansHoe pa3BuTHe (OHTOT€HE3). DOMOPHOHAIBHOE Pa3BUTHE (IMOpHUOTEHE3).
Otanbl AMOPHOHAJIBHOTO pA3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHUE,
racTpyJIsALus, OPTraHOT€HES. ITocTamMOpHOHANTBHOE pa3BuTHE. Turbl
MOCTAMOPHUOHATIFHOTO Pa3BUTHS: MPSIMOE, HENpsMoe (JTMYMHOYHOE). BrusiHue cpenb
Ha pa3BUTHE OPTraHU3MOB; (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct u passurue pacrenmil. OHTOTEHE3 I[BETKOBOI'O PACTEHHS: CTPOSHHE CEMEHH,

CTaanuu Pa3sBUTUA
HaCJ'IeI[CTBeHHOCTI) 1 U3BMCHYUBOCTb OPraHU3MOB

IIpeamer u 3amaum reHeTHku. McTopusi pa3sBUTUS N€HETUKU. BKiaa poCCHICKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKH. MeTo/Ibl TeHeTHKH (THOPUI0IOrnIeCKUH,
[UTOTEeHETUYECKHI, MOJIEKYIIPHO-TeHeTHUeCKNi ). OCHOBHBIE T€HETUIECKHE TTOHATHSI.

I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3YyEMasA B CXEMaX CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUs TMPU3HAKOB, YyCTaHOBIEHHble [. MeHnenem.
MonornOpuIHOE CKpEIMBaHUE. 3aKOH eTMHO00pa3rs THOPHUIOB TEPBOTO MTOKOJICHHUS.
[IpaBuio goMuHUpOBaHUS. 3aKOH paclleIICHUs IPU3HAKOB. [ UIIOTE3a YUCTOTHI raMeT.
[ToHOE ¥ HEMOJHOE TOMUHUPOBAHHUE.,

JurubpugHoe CKpemuBaHUe. 3aKOH HE3aBHCUMOTO HACJICIOBaHUS IMPU3HAKOB.
[luroreHeTHUeCKWEe OCHOBBI ~ TUTHOPUIAHOTO  CKPENIMBAHWA. AHAIU3HPYIOIIEE
ckpeuuBanue. Mcnonb3oBaHUE aHATU3UPYIOMIETO CKPEIIMBAHUS Uil ONpEACNICHUS

T€HOTHIIA OCOOH




6.3

CreruieHHOe HacjenoBaHWe Mpu3HakoB. Pabora T. Moprana mo cHerieHHOMY
HacJEeIOBaHUIO TeHOB. HapylieHue cLeryieHUs TeHOB B PE3yJIbTaTe KPOCCHUHIOBEPA.
XpOoMOCOMHas TEOPHSI HACIIECTBEHHOCTH. | eHETHUECKNE KapThI.

I'eneTuka mona. XpoMOCOMHOE OTIPEICIICHUE 1MOJIa. AYTOCOMEI U ITOJIOBBIE XPOMOCOMEI.
l'omorameTHple © TeTeporaMeTHble OpraHm3MbL. —HacnmemoBaHume NPU3HAKOB,

CHCIVICHHBIX C ITIOJIOM

6.4

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACHIEICTBEHHAs M HacjieAcCTBeHHas. Poib
cpenpl B HEHACHIECICTBCHHON WM3MEHUYMBOCTH. XapaKTCPUCTHKA MOMM(PUKAITMOHHOM
W3MEHYMBOCTU. BapuanuoHHBIH psn W BapualMoHHas Kpubas. Hopma peakuuu
npu3Haka. KonndecTBeHHbIE M KadeCTBEHHBIE NPU3HAKH W WX HOPMAa pPEaKIUu.

CaoticTBa MOAU(PUKAITMOHHONW U3MEHUYUBOCTH

6.5

6.6

7.1

7.2

HaCHCZ[CTBCHHaSI, N TCHOTHUIIMYCCKAad, NU3MCECHYUBOCTD. KoMOunarusHas
W3MEHYHBOCTh. Mei03 1 TIOJIOBOH TIPOIlecC — OCHOBA KOMOWHATUBHOW M3MEHYHBOCTH.
MyTanuonHass U3MEHYHBOCTh. Kitaccuduranuss MyTauuii: TeHHBIE XPOMOCOMHEIE,
reHoMHbIe. YacrorTa ® TNPUYMHBE MyTanuii. MyTtareHHble (akTOpbl. 3aKoH

TOMOJIOTHYECKHX PAJOB B HacleACTBEHHON n3mMmeHunBocty H.M. BaBuiosa

I'eneruka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKA:
TeHeaIOTHUCCKUH, OJIM3HELIOBBIN, IIUTOTCHETHUCCKHH, OMOXMMHYECKHUH,
MOJIEKYJISIpHO-TeHeTHUeckuid. COBPEMEHHOE ONpPEIe/ICHHE NEHOTHUIIA: ITOJIHOTEHOMHOE
CEeKBEHHPOBaHHE, TEHOTHIIMPOBaHWE, B TOM umcie ¢ mnomormipio [I[[P-ananm3a.
HacnencrBennnie  3a0ojeBaHusi  4elaoBeKa: TeHHBIE  Ooyie3Hd, OONE3HH C
HACJIEJICTBEHHOH TIPeIpacIioioKeHHOCTHIO, XpOMOCOMHEIE 00s1e3HH. CoMaTH4YecKne u
TeHepaTUBHBIE MyTanuu. [IpuHIMIBI 370pOBOTO 00pa3a JKW3HU, JAHATHOCTHKH,
NpopUIAKTUKK H JICUCHHsS T'eHETUYECKHUX Ooie3Hed. MeauKo-reHeTH4IecKoe
KOHCYJBTUPOBaHHE. 3HAUEHHE METUIIMHCKON TEHETHKH B MIPEIOTBPAIICHNH U JICUSHUH

FeHETHYECKUX 3a00JIEBaHMH YeI0BEKA
CeJ]eK]_II/IH OpraHu3sMoB. OCHOBBI OMOTEXHOJIOTUU

CernekIus Kak HayKa 1 IpoIiecc. 3apoXACHIE CEICKITUH U JoMecTuKarus. Yaenne H. 1.
BapuiioBa 0 MEHTpax NPOUCXOXKIACHHWS M MHOroo0pa3usi KyJbTYPHBIX pacTEHUH.

HCHTpBI MMPOUCXOXKICHUA TOMATHUX )XKUBOTHBIX. COpT, mnmopoaa, mirtaMm

CoBpeMeHHbIE METO/IBI CeNIEKIINU. MacCOBBIN M WHANBHUYaTbHBIN OTOOPHI B CEJEKIUH
pacTeHHil M >KMBOTHBIX. OlLleHKa 3KCTepbepa. BIM3KOPOACTBEHHOE CKPEIIMBAHUE —
nHOpuanHT. Yncras nuaus. CKpelnBaHre YUCTHIX JUHAN. [ eTeposuc, nnm rubpuanas
cuna. HeponcrBenHoe ckpemuBanue — aytOpuaunr. OtaanéHnas ruopuanzanus u eé
ycnexu. VCKyCCTBEHHBII MyTareHe3 M IIOJIy4eHHME NOJIMIIONIOB. JlocTmkeHus

CCIICKIIMHN paCTGHI/If/’I, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

buorexHomorus kak oTpacib HNpou3BOACTBA. ['eHHass MHXKeHepus. DTambl CO3JaHUS
pekomOuHanTHOW JIHK w® TpaHCreHHBIX oOpraHu3MoB. KietouHas WHXKEHEpHS.
Knerounsie KynbTypsl. MUKpOKIOHATBHOE pa3MHOKeHHE pacTeHuil. Kinonupopanue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPTaHW3MOB. OKOJIOTUYECKHE U

OTUYCCKHEC HpO6J’IeMBI. I'MO — renerndecku MO,Z[I/I(l)I/IL[I/IpOBaHHLIC OpraHu3Mbl




11 KJIACC

Kon

11

12

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA

DBOJIIOIIMOHHAS OUOJIOTHS

DBOIIOIUOHHAS TEOPHUs U €€ MEeCTO B OMOJIOTHH.

CBuzerenbcTBa 3BOMIONKMH. [laeoHTONOrHUECKHE: MOCIEA0BATENFHOCTD MOSBICHUS
BUJIOB B IAJICOHTOJIOTHYECKON JIETOIHCH, Nepexoanbie GpopMmsl. broreorpaduueckue:
CXOACTBO W paznuuuie (ayH U (PIop MaTEpPHKOB WU OCTPOBOB. IMOPHOIOTHYECKHE:
CXOACTBA M pPaA3INYHA 3M6pI/IOHOB Pa3sHBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITCJ'H)HO'
AHATOMHUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PyAUMCHTAPHBLIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIENCTBEHHOCTH W

OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OPraHU3MOB

OpomonionHas Teopust Y. [lapsuna. [Ipennocbulk BO3HHMKHOBEHHS JapBHHHU3MA.
JBmwKyuie cuibsl 3BOMIOUMH BUAOB 1O JlapBuHy (M30BITOYHOE DPa3MHOXKEHHE INPH
OTPaHMYEHHOCTH  PECYpCOB,  HEONpeAenEéHHas  WM3MEHYMBOCTh, Ooppba  3a

CyIIIECTBOBAHHE, ECTECTBEHHBIN OTOOP)

13

Cunretnueckass Tteopus odBomonun (CTD) wm  ocHOBHBIE €€  IONOKEHUS.

MuxposBomonud. [Tonynsuusa kak eAMHUIA BUIA U 3BOJIIOIUU

14

15

JBwxyuiie cuibl (hakTopbl) 3BOIIOLUHN BUAOB B pUpoie. MyTallMOHHBIN IpoLece U
KOMOWHATHBHAS U3MEHYMBOCTD. [1omysIIMOHHbBIE BOHBI U Jipeid reHoB. Uzonsmnus u
murpanusi. EctecTBeHHBI 0TOOp — Hampapistionwidi ¢axTop 3Boioimu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTs ~ OpPraHM3MOB  Kak  pe3yiapTarT  3Bomonuu.  [Ipumepsr
MPUCHIOCOOJICHUH y OpraHu3MoB. ApoMop¢O3bl U UIMOAAIITALINH.

Bun u BumooOpazosanue. Kputepun Bunga. OcHoBHBIE (QopMBI BHI000pa3OBaHUS:

reorpauueckoe, IKOJIOrnIecKoe

Maxpoapomorus. @opMbl 3BONIONNY: (DUIIETHYECKAS], TUBEPTeHTHAsI, KOHBEPreHTHAs,

napayuiensHas. HeoOpatuMocTs 3BoONNN

Bo3HnkHOBeHUE 1 pa3BUTHE KU3HU HA 3emiie

2.1

JloHayuHbple  TIPENCTaBICHUS O 3apOXACHUM KU3HA. HaydHble  THIIOTE3HI
BO3HHKHOBEHHS KH3HU Ha 3emiie: a0MoreHe3 W maHcrnepMus. XMMHUYECKash SBOJIIOLIUS.
OKCIEPUMEHTAILHOE TIOATBEP)KICHAEC XUMUYCCKON 3Boonuu. HadanpHBIC DSTaIbI
ouonoruueckoit sBomonuu. ['unoreza PHK-mupa. TlepBbie KieTkH W MX IBOIIOIUS.

(DOpMI/IPOBaHI/Ie OCHOBHBIX T'PYTIII J)KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emne mo spaM u nepuonaM. Karapxed. Apxelickad u

npoTepo3soiickas 3pbl. [laneo3oiickas spa u e€ neproabl: KeMOPUHCKUI, OpAOBUKCKUH,




2.3

24

25

CUITypUICKUH, JI€BOHCKUM, KaMEHHOYTOJIbHBbIA, TepMcKkuil. Me3o3olickas spa u eé
MEPUO/IbI: TPUACOBBIH, FOPCKHM, METOBOM.

Kaitnozoiickas 3pa u €€ mepHoIbl: MaleOreHOBHIN, HEOT'€HOBBIN, aHTPOIOICHOBBIM.
XapakTepucTUKa KIIMMaTa U TeOJIOTUYECKUX MporieccoB. OCHOBHBIE HTAIbl IBOIOLIUU
PACTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMop]o3bl y pacTeHHWii W IKUBOTHBIX.

[losiBeHne, pacBET U BEIMUpAHHE TPYI KUBBIX OPTaHU3MOB

Cucrema OpraHn4cCkKkoro MHpa KakKk OTpaXCHHUC 9BOJIFOIIUHA. OcCHOBHEIC

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB

OBoMIONMs YeNnoBeKa. AHTpPOMONOTrHWs Kak Hayka. Pa3Buthe mpenctaBieHudl o
MIPOUCXOXKICHUH YeNloBeKa. MeToabsl n3ydeHuns antponoreHesa. CXoacTBa M pasinnyus
YeNI0BEKa U JKUBOTHBIX. CHCTEMAaTHYECKOE TIOJO0KEHHUE YETIOBEKa.

Hewkymue cunbsl (pakTtopsl) aHTpomoreHe3a. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHBI 0TOOp. OOIecTBEHHBIH 00pa3 KM3HU, M3TOTOBICHHE OpYIUi Tpyaa,

MBIIJIEHUE, PCYb

OcHOBHEBIE CTagry U BCTBU 3BOJIIOIUHN YCJIOBCKA: aBCTPAJIOIIUTCKHU, Yenosek YMeﬂbe/'I,
Yenosek npsmoxoasmuid, YenoBek HeanaepTanbckui, Yenoek pa3yMHublil. Haxoaku
HCKOIMAaEMbIX OCTaHKOB, BpEMs CYyLIECTBOBaHMS, 00JAcCTh PacHpOCTPaHEHHUs, 0O0BEM

T'OJIOBHOT'O MO3ra, O6p33 JKU3HU, OpyaAu

2.6

UYenoeueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpoIlconaHAs (eBpasHuiickas), Herpo-
aBcTpaJlonJHas (3KBaTOpHajIbHAs), MOHIOJIONIHAS (a3MaTCKO-aMepUKaHCKast). YepTsl
MPUCTIOCOOJIEHHOCTH MIPE/ICTABUTENEH UeIOBEUYECKHX Pac K YCIOBUSM CYIIECTBOBAHHUSL.

EnuncTBo uenosedeckux pac. Kpuruka pacuzma

Opranu3mMel U OKpY>KaroIas cpeaa

3.1

3.2

3.3

3.4

Oxomorusi Kak HayKa. 3aJadyd W pasfeibl JKOJOTUA. METOIBl HKOJIOTHYECKUX
HCCIIeIOBAaHNH. JKOJIOTHYECKOe MHUpoBo33peHue. Cpeabl OOWUTaHUS OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIlIHAaA, IOYBCHHAA, BHYyTPUOPraHU3MECHHAA

Okosoruueckue $hakropbl. Kiaccudukaiiys sKoorudeckux (akropoB: aOMOTHUECKHUE,

OMOTHYECKHE ¥ aHTPOIIOTeHHBIE. J{eiicTBHE SKOIIOTHUECKIX (JaKTOPOB HA OPTraHU3MBI

AbGuotnueckne (akTOpBl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONMEPHOIU3M.
[MpucnocoOeHust OpraHu3MoB K JIEHCTBHIO a0HOoTHYeCKHX (hakTopoB. bronoruueckue

PUTMBI

Buotnueckue ¢akropbl. Buapl OHOTHYECKMX B3aWMOJCHCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, MApa3WTHU3M, MyTyaldu3M, KOMMEHCATU3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAITU3M, HEHTpaau3M. 3HaueHIEe OMOTHYECKUX B3aMMOACHCTBUH

JUTSL CYTIIECTBOBAHUS OPTaHM3MOB B TIPHPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPAKTEPUCTUKU MNOMyIsiiui. OCHOBHBIC MOKA3aTENH TOMYJISLUN:
YHUCIIEHHOCTH, TUIOTHOCTH, PO’KJAEMOCTh, CMEPTHOCTD, MPUPOCT, MUTparus. JAnHamuka

YUCIIEHHOCTH MOMYJISIIUN U €€ PEeTyIIALuns




4.1

4.2

4.3

44

Coo0011ecTBa ¥ DKOJIOTHYECKHE CUCTEMBI

CoobmiecTBo  opraHu3mMoB — OuoneHo3. CTpyKTypsl OuoIeHO3a: BHIOBaf,

MIpOCTpaHCTBEeHHA, Tpodruueckas (muieBas). Buasl-nomuaanThl. CBSI3U B OMOIIEHO3¢

Okonoruueckue cucteMsl (3kocuctembl). [loHsTHE 00 SKOCHCTEME M OHOTeOleHO3e.
@OyHKIMOHATBHBIE KOMIOHEHTHI 9KOCHCTEMBI: MTPOIYLEHTH!, KOHCYMEHTHI, PETyIICHTHI.
KpyroBopoT BemiecTB W HOTOK »Heprum B 3KocucTeme. Tpoduueckue (mmieBbIe)
ypOBHH 3KOcHcTeMbl. [lumeBbie menu U cetd. OCHOBHBIC MOKA3aTeIH 3KOCHCTEMBI:
Ouomacca, TPOAYKIHMSA. KOJOTMYECKHE NUPAMHIbI: TPOAYKIHU, YHUCICHHOCTH,
Oouomaccel. CBOMCTBA 9KOCHUCTEM: YCTOHYMBOCTb, CAMOPETYJISLHS, pa3BUTHE.

Cykueccust

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI O3€p M peK. ODKOCHUCTeMa XBOWHOTO WITU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE SKOCUCTEMBI. ATPO3IKOCUCTEMEI. Y pO03KOCUCTeMEI. bronornyeckoe u
XO0351ICTBEHHOE 3HaUE€HHE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue  kak  ¢Qaktop  ycroiumBoctH  3kocucteM.  CoxpaHeHHe

OHMOJIOTHYECKOT0 pa3HOOOpasns Ha 3emiie

VYuenune B.U. Bepnanckoro o Ouocdepe. ['panunsl, coctaB U cTpyKTypa Onocdepsi.
XKusoe BemectBo u ero QyHkouu. OcobeHHocTH Ouocdepbl Kak TII100anbHOM
9KOCHCTeMBI. /lMHaMHUYecKoe paBHOBECHE U 0OpaTHas CBsi3b B Onochepe. Kpyrosopors
BEIECTB U OMOT€OXMMHYECKHE LHUKIBI JIeMEHTOB (Yriepojaa, a3oTra). 30HAIBHOCTH

ouochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuecTB0O B Ouochepe 3emim. AHTPOINOreHHbIE HW3MEHEHHS B Ouocdepe.
I'mobasbHbIe 3KOJIOTHUECKUE MPOOIEMBI.
OcHoBa palOHAJIBHOI'0 YIIPAaBJICHUA NPUPOAHBIMH pECYpCaMU U UX HCIIOJIb30BaHUEC.

HocTtrxenuns: OMOIOruy M 0XpaHa PUPOIBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* buosorus. O6mas 6momnorus, 10 kmace/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO0I1IEeCTBO C OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AkunoHepHoe o01ecTBo «M3naTenscTBo
«IIpocseleHue»

* buonorus. O6mas o6uosorus, 11 knacc/ Cusornazos B.1., Aradonosa U.b., 3axaposa E.T.,
OO01IecTBO ¢ OTPaHUIEHHOUN O0TBETCTBEHHOCTHIO «/ IPODAY; AkumoHepHoe 00miecTBo «M3maTenscTBo

«IIpoceerieHue»

METOANYECKUE MATEPUAJIbBI U151 YUYUTEJISA
Koznosa T.A. O6mas 6uonorus. bazossiii yposerb. 10-11 Kiraccel: METOIUYECKOE TOCOOUE K YICOHUKY

B.U. Cusornazosa, .b.Aradonosoii, E.T. 3axaposoii . Mocksa, JIpoda

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

bu6mmoreka [JOK
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