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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpE/ICNICHHsI TOAXO0A0B K (OPMUPOBAHUIO CONIEpPKAHUS Y4eOHOro TMpeaMeTa
«buosorus» cocTaBWIM: KOHIENTyajdbHble mnooxkeHus @PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTA  II€JIEH, COJEp)KaHMs, pPe3yJbTaToB OOYy4YEeHHUS U
TpeOOBaHUIA K YPOBHIO TTOTOTOBKHU BBIITYCKHHUKOB, TIOJIOKCHHS 00 OOIIHX LEIAX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit deneparum, a Takxke TMOJOKEHUS O
cnenudurke Ouonoruu, €€ 3HaAYCHUU B MO3HAHUU >KUBOU MPUPOJLI U 00ECIICUCHUN
CYIIIECTBOBAHMS YeJOBeUYeCKOro obmiecTBa. CorjiacHO Ha3BaHHBIM TIOJIOKCHHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH IMPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpeAcTaBlIeHHWE O IeNIX, 00 oOIei
CTpaTeruu OOYy4YCHHUs, BOCTHUTAHUS W PAa3BUTHA OOYYAIOIIMXCS CPEACTBAMU
yaeOHOrO Tipenmera «buomorusi», ompenenseT 00s3aTeIbHOE TPEIMETHOE
Collep)KaHUE, €ro CTPYKTYpy, pacmpelneieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yUEHHUsI Yy4eOHOro Marepuaia ¢ y4éroM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00yJarouxcsl.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TIPEIMETHBIM pe3yJibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
NeATeTbHOCTU/Y4eOHbIX JEHUCTBUI O00YydYarolIuXcsi MO OCBOCHHUIO COJAECpKaHUS
OMOJIOrMYECKOro 00Opa3OBaHMUS.

B mporpamme mo 6uonoruu (10—11 xmaccel, 6a30BbIi yPOBEHB) peain30BaH
NPUHIIAI TIPEEMCTBEHHOCTH B W3y4YeHWW OWonoruu, Omaromaps dYemy B HEH
NIPOCMATPUBAETCS HAMNPABIICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAyYHOI'0  MHPOBO33PEHHS, EHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, YKOJIOTUIECKOTO MBIIUICHHUS, IPEJACTABICHUI O 3JJ0POBOM
o0Opa3e XM3HM M OCEPEeKHBIM OTHOIIECHHUEM K OKpYKaloIeld MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TaKke 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOTI'0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OMOJOTHH yJIeJIEHO BHUMAaHHUE HCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHUI B TTOBCEAHEBHOM XU3HM IS PEIICHHS MPUKIAIHBIX 3a7a4, B
TOM YHCIIe: MPO(UIAKTUKU HACICACTBEHHBIX 3a00JE€BAHUNA YEIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJOTUYECKU
IeIeCO00pa3HOr0 TOBEACHUS B OKPY)KAIOIIEH NPUPOIHON Cpene, aHaim3a
BIUSHUS XO3SHUCTBEHHON NESITEILHOCTH YEJIOBEKa HAa COCTOSIHHE MPUPOIHBIX W
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHHE BHUMAaHUS K IPHUKJIAHON HAMPaBICHHOCTH
ydaeOHOro npeaMera «bHOIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCIIOBUM JJIS PEIICHHS] OMHOW M3 aKTyaJbHBIX 3a7a4 MTKOJIHHOTO OMOJIOTHIECKOTO
oOpa3oBaHMs, KOTopasi mpeamnosaraet (OPMHUPOBaHHE y  OOYYArOIIMXCS
CIIOCOOHOCTH aJIallTUPOBAThCS K M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpA, paciiupsieT U 0000IIaeT 3HaHUS O KUBOHM mpupoje, €&
OTIIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OPTaHM3AIlMd WU JBOJIOIUHU, CO3JAET
yCIIOBHUS ~ JIJIs:  TIO3HAHWSI 3aKOHOB  JKMBOW  TNPHUPOALI,  (opMupoBaHUS
(GyHKIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 370pOBOro M 0Oe30macHoro oodpasa
KU3HU, YKOJIOTMUYECKOT0 MBIIIICHUS], IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIEe
U YETIOBEKY.

Bonbmroe 3HaueHHEe OUOIOTHS UMEET TAKKE JIJISl PEIICHUS BOCTTUTATECIILHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6monmorun oOecrieuynBaeT yciuoBus st popMupoBaHUS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX ¥ HMHPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET HMHTETpAIi OWOJOTHYECKUX 3HAHUH C
NPE/ICTaBICHUAMHU U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUHU
u reorpadun. Ha3BaHHbIE TIONOXKEHHS O TMpeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» COCTaBWJIM OCHOBY IS ONpEIETIeHUsS IOAXOM0B K OTOOpy W
CTPYKTYPUPOBAHHIO €ro COJACpP)KaHWSA, TMPEACTABICHHOIO B IporpamMme II0
OMOJIOTHH.

Ot60p comepxanusi ydebHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C TO3HUIHMHA KyIbTypOCOOOpa3HOTO MOAXOAa, B COOTBETCTBHUH C
KOTOPBIM OO0yYaromuecss JTOJKHBI OCBOMTH 3HAHWUS M YMCHHUS, 3HAYUMBIC [IJIS
dbopMupoBaHusi 00IIEH KyJIbTYphI, ONPEACISIONINE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPYJKArOIeH MPUPOIHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTo B ATOM cHUCTeMe 3HaHUU
3aHMMAIOT DJIEMEHTHI COJIePKaHUs, KOTOPBIE CITy>KaT OCHOBOH 11 (popMUpOBaHUS
IIPEACTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HaYyYHOW KapTUHE MHUpa W
IIEHHOCTHBIX ~ OPHUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  TyYMaHHW3aIllUU
OMOJIOrNYECKOro 00pa3OBaHMs.

CTpyKTypUpOBaHUE COJEpX)aHUs YYEeOHOro MmaTepuaja B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENLHBIX OCOOCHHOCTSX JKUBOU MPHUPOABI, O €€ YPOBHEBON OpraHU3aIluu U
ABOJTIOITUHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomornsy
BBIJICTICHBI CIEAYIOIINE CoAepKaTeabHble TUHUM: «buonorus kak Hayka. MeTojsl
HAy4yHOTO To3HaHuUs», «KieTka kak Ouomoruueckas cucreman, «OpraHusMm Kak
Oouonornyeckas cuctema», «CucrteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPAY,
«OBOITIOIHUS KUBOH MPUPOBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



Henp m3yuyenus ydeOHOro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOYYalOIUMHUCS  3HAHUSIMHU O  CTPYKTYpPHO-(DYHKIIMOHATLHOU
OpraHu3alldd JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHWUS JJI TPAMOTHBIX JIEUCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: ydeOHoro npeamera «buosjorus» Ha 6a30BOM
ypOBHE 00€CTIeUrnBaETCS PEIICHUEM CIIEYIONIUX 3a1a4:

OCBOCHHE OOYYAIOIUMHKCS CUCTEMBI 3HAHUN O OWOJOTUYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIaX, CIYKaIINX OCHOBOM
U1 (OPMUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIax HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0Pa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluu, BBLAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMUpoBaHuE y OOYYalOIIUXCS IMO3HABATENbHBIX, HWHTEJUICKTYyaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHAlM3a JAHHBIX O IYTSAX PA3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH W TOIXOMOB K HM3YYCHHUIO >KUBBIX CHUCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0mel KyiabTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OIEHUBATH SBICHUS OKPYKAIOIIETO
MHUpa >KUBOW MPUPOAbl HAa OCHOBAHMM 3HAHUN U OMNbITA, MOJIYYCHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopMupoBaHue y OOYy4YaIOIIUXCS YMEHHUHA WUIIOCTPUPOBATh 3HAUYECHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCATENbHOCTH YENIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM >KHUBOMU
IPUPO/IBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOACHUS STUUECKUX
HOPM IIpH MPOBEICHNN OMOJIOTUYECKUX UCCIIETOBAHMIM;

OCO3HAHUE IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsi TOBBIIICHUS YPOBHS
AKOJIOTMUECKOMN KYIbTYPHI, 1l (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU IS
OLICHKH TIOCJIE/ICTBUIM CBOEH JAEATEIbHOCTU IO OTHOIIEHUIO K OKPY’Karolel cpee,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKI
3a00J1eBaHUI.

B cucreme cpennero obmiero oopasoBanus yueOHbI nmpeamer «buonmorusy,
U3y4aeMblii Ha 0a30BOM ypPOBHE, SBIISIETCS 00s13aTEHHBIM YICOHBIM MTPEIMETOM.

JInst uzyuenust OMoa0ruM Ha 6a30BOM YPOBHE CpEIHETO 0011ero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 Jac B HesemI0).



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonorum B (HOPMUPOBAHMH COBPEMEHHOM HAyYHOW KAPTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MPEeAMET u3ydeHust ouosnioruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoneHOTHYECKU ), OnocepHbIil.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKU. XMMHYECKUE DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHTHl — Ouosiorudyeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEeHTp, cyOcTpaTtHas crneuuduunocts. Kodepmentsl. BuramuHsbI.
OTnnuust GpepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurnunepunbl, (ochomunuasl, crepouanl. [ 'mapoduIbHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pyHkuuu JJHK. Crpoenune u dpynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npumep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyxHasi memOpana, moiyekyiael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKapUOTUYECKOM KiIeTKUu. (OCHOBHBIE OTJIMYMSA PACTUTEIBbHOW, >XMBOTHOU U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranousipl. OpHoMemOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpraHOMAbBl KJIETKHU: MHUTOXOHAPHUH, TUIACTHBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHYECKMX DJIEMEHTOB B HEXKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabnuuer u cxemsl: «llepuoanydeckass TaOiuIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hykinennonsie kuciotel. JIHK», «CTpoeHue mMomekysbl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHUE JMJiA IPOBEICHUS
HAOJIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMHIIa3bl UM KaTalasbl)».

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX W OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALMS (TUTACTUYECKUN OOMEH) M
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIeCTB U MPEBPAICHUH SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dorocunTeza. IpdexkTuBHOCTH (PoTOCUHTE3a. 3HAUCHHE (POTOCHUHTE3A JJISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJCICHHUE U
AKKyMYyJIUDOBAHUE DJHEPruM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxkenne u ero Buabl. KuciopogHoe OKHUCIEHUE, WKW KJIECTOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum maTpuuHoro cuHresa. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuuHblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3
Oenka. Otambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

IToptpersr: H. K. Konpnos, /. . UBanosckui, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Permnukaiuss — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionaHsli M TAlUIOMJHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPpOMAaTHUIBI.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: OecIioyioe U moyiioBoe. Buasl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTJIMYUS OT OECTIOIO0TO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA U SUYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPUOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJsieHne, racTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe n HenpsiMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpelIKa JyKa», MarHuTHas MOJEeb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 4. «/3yueHne CTpPOECHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKU (TMOpPHI0NIOTrHYEeCKuH,
UTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3akoH eAuHOooOpa3usi THUOPUIOB TMEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LlUToreHeTnyeckMe  OCHOBBI  JUTHOPUIHOTO  CKpEIMBaHMUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HacJeOBaHUIO TeHOB. Hapylllenue cuersieHus reHOB B pe3yibTare
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BB N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 MpuuuHbl MyTaluuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEKA: TCHCAIOTHYCCKUM, OTM3HEIOBEIN, IUTOrCHETHYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTtBennple 3a00jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEIACTBEHHOW MpPEeapachoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Hel. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIULUHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OObopynoBanue: Mopaenu-anuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH Tema), repOapuit «I opox moceBHOM.

JlaGopaTopHblie 1 NpakTH4YeCKUe padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUNHU U JTOMECTHKALIHS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pekomOunantHod JIHK wu Tpancrenusix opranusmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pactenuity, «OtnanénHas rudpuauzamnusy», «Padotsl akanemuka M. ©. Banosay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHMpOBaHUe», «KOHCTpyupoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTEHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHIKEHHS CEIEKLIIMM PAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerenscTBa HBoMONUU. [laneoHTOIOrMYeCKUe: MOCIEN0BATENbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKYIIME CHIIBI 3BOMIONMHU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsauusa kak eIMHUIA BUIA U 3BOJIIOLIUU.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit orO0op — HampaBistonuii  ¢dakrtop sBomonun. DopmMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodtouud. [Ipumepsr
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakposBomnonus. DopMbl  3BOJMIONUU:  (UIETUYECKAsA, TUBEpPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomyisiuuny, «MyrtauuoHHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe BUI000pa3zoBaHue», «IKOIOTHIECKOE BUI000PA30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
AKUBOTHBIX», Mojellb «OCHOBHBIE HAIPaBJICHUS 3BOJIOLMHY, 00BEMHAs MOJETh
«CTpoeHue ToJIOBHOIO MO3Tra MTO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX W pacTeHHi», Moaenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKWAY, MUKpompenapaT «/pozoduna» (Hopma, myranud HOpMbI KpPbUILEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHuE BHUAOB 1O MOp(]oiIoruyeckomy
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHME U Pa3BUTHE )KU3HHU Ha 3em.Ie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHNE XUMUUYECKON IBONMIOLNH. HavanpHbIe 3Tanbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W HX HBOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeickas u
npotepo3orickas dpbl. [laneosoiickas spa u €€ Tepuoabl: KEeMOPHUUCKUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30mckass 3pa W €€ mnepuoabl: NAJICOTCHOBBIM, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENIBHOTO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak oTpaxkeHue »3Boiionud. OCHOBHbBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pazyinuus 4eaoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJT0KEHHUE YEJIOBEKa.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek npsaMoxomdimuy, YenoBek HEaHACPTAIbCKUK, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCcTpajJioujHasi  (dKBAaTOpHaJbHAs]),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

IToptpersr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. FOpu, 4.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHUS YEIOBEKAa M UEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmymsiku  «lIpoucxoxnenne — 4venoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHBbOHIIA), CJICTIKU WJIU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U nNpakTU4ecKue padorThl:

[Ipaktuueckas padora Ne 1. «/3yyeHue MCKOMaeMbIX OCTaTKOB PACTCHHM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBEIYECKUN My3€ei).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorus Kak Hayka. 3aadyd ¥ pa3Jieibl SKOJOTHH. MeToabl HKOIOrMYeCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Krnaccudukamuss >SKOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckrue puTMBbI.

buotuueckue (hakTOopHI. Bunaer OMOTHYECKUX B3aNMOJENCTBUI:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOJACHCTBUN ISl CYHIECTBOBAHUS
OpPTraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynse, 3. I'ekkens.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosorunyeckre 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YK0JIOrHYeCKHEe CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreonenoze. @OYHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIeCTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIbL:  TPOAYKUWW, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTh, CAMOpEryJisiius, pazputue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBIL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonornyeckoe u X03s1ICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBO U ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHOM 9KOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OHMochepe 3emiin. AHTPONOTeHHBIE U3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToHuMBoCcTU Ouocdepsl. OCHOBa palliOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0rMHU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BoA», «IlouBa — BakHEMWIIasi COCTABISIONIAS
ounocheprr», «Daktopsl Aerpaganuu nouBy», «llapHukoBeiii r3dexT», «DakTopsl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopot azota B IpUpOAEH.

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIECTBAY, KOJUIEKIIUU «bHuolieH03y, «BpeauTenu BaXHEHITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, PUHAJICKAIINE K Pa3HbIM SKOJOIMYECKUM TPYIIIaM OJHOr0 BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, H300paxKeHUs OXpaHSEMbIX BUIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacao ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3yJbTaTam
OCBOCHHSI  OOYYArONIMMUCS TMPOTPaMM  CpeaHero obmiero  oOpa3oBaHWMS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHWE OO0YYaIOIIUMHCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHWE HKOJOTMUECKOTO TMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMH M HOpMaMu
TOBEJICHHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEITOBEKY TPyAa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JICSITEILHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUU
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOH TBOPUYECKOW [IESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUA:

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXKEHUSI K CBOEMY Hapoay, UyBCTBa OTBETCTBEHHOCTH IIepe.
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSAIIIEEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, TUICCKOTO IIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAUTENIAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnuyeckoro Bocnutanus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJIEACTBUI M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHUIO W CaMOOOPa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCHEACTBUM ISt
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHMEM  (COONIOJICHHE  TpaBWJl  TOBEAEHUS B NIPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHochephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYXKaIoIIEH
NPUPOJHON cpesie, YMEHHUE MPOTrHO3MPOBATH HEOJIAroNnpUATHBIE KOJIOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXY JIFOJbMH U TTO3HAHUSI MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
o0IecTBa, B IMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUU MpoljIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  peliaTh  PEeCcypcHbIE  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YE€HUUM OHMOJOTMUYECKMX 3HAHUU B LEIAX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh TOJly4aeMble 3HAHMs [JIs1 aHajdu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HMCIIOJIb30BaTh OMOJOrMYECKHUE 3HAHHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HaYuMble 11 (OPMUPOBAHMS MHUPOBO33PEHUS OOy4YaArOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIA (akT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COIIMAJIBbHON KOMIIETCHIIMM OOYy4Yaroluxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaThbl OCBOCHHS IPOTrpaMMbl CpEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUWA MTPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh LEeNU JACATEIbHOCTH, 3ajJaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITENBHOCTH C IOCTABIECHHBIMHU LIETISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB W SIBJICHHI
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

NPUMEHATD CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOpAMHUPOBATb W  BBINOJHATH padOTy B  YCJIOBHUSIX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/I€Th HAaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MMPOEKTHOM AESITebHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpPa3OBaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AHAJM3UPOBATH I[IOJYYECHHBIE B XOAE PELICHHUS 3aJaud PE3YIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1E€JCHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOPECCUOHATBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYEOHBIX MPEIMETOB;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELIECHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WH(GOPMAITUIO PA3IMYHBIX BUIOB M (JOPM IPEACTABICHHS, KPUTHICCKH OLICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OIBIT KCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor nHdopmaruu (cxembl, Tpaduku, TUarpaMmsbl, TaOIUIIbI, PUCYHKU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOJIB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEJCTBA OOINECHUs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HAMEPEHUS IPYTUX JIOJCH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHNE K COOSCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  IIEJIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JIEUCTBUMA,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJAJAa M KaXJOro yYaCTHHKA KOMaHJbl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIUSIX, IPOSBIISTH TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE U CMBICIOBBIE
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieJilaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHHM, MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
HAy4YHBIC 3HAHUWS, YMEHUS U CIIOCOOBI JIEUCTBUI 10 OCBOCHUIO, HHTEPIIPETAIINHN U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWM B PAa3IUYHBIX yUE€OHBIX CUTYyallMsAX, a TaKKE€ B pPEaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
PE3yNbTAaThI MIPEACTABIICHBI IO TO/IaM 00yUYEHUSI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHWSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOM KApTUHBI MUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIMOHATBLHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJCPKaHHE OMOJOTHMUECKHX TEPMHHOB W TIOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPIuM), TOMEOCcTa3 (CaMOpEryJisiiius), YPOBHEBasI OpraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHUE Wu3JaraTh OWOJOTMYECKHWE Teopuu (KJIETOUHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u y4enus (o meHTpax MHOTOOOpa3us u
NPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alusi U MPOBEACHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBW)KCHUE  TUIIOTE3bl,  BbISIBJICHUE
3aBUCUMOCTH MEXKAY HCCICIYEeMbIMU BEJIMUYMHAMHU, OOBSICHEHUE IMOTYyUYECHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUHA M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUM i1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUIEHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINNONHATh JAOOPATOPHBIE M MpPAKTUYECKHUE paldOThl, COOMIOIATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(POpPMAILIUK, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHUHOB W TOHSTHIA:
BUJI, TIOMYJISINSA, TeHODOH/I, IBOIONHNS, JBIKYIUE CHIIBI ((PaKTOpPBI) IBOIIOINH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, TMPOJYIEHTHI, KOHCYMEHTBI, PpEAYLEHThl, I[eNd TMHTaHus,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

yMEHHE WH3/IaraTh OHOJOrMYEcKHe TEeOpuH (3BONIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OIpENENATh TPAHUIIbl UX IPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSICHEHHE IOJYUYEHHBIX
pe3yNbTaTOB, MCIOJIH30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALUNA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPIUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJyYEHHbIE 3HAHUS Al OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHHUW, JUISl IPUHATHSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJISl PALIMOHAIBHOTO MTPUPOAOINOIb30BAHHS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  IJ00albHBIE  JKOJOTMYECKUE  MPOOJIEeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
MCTIOIh30BaTh OHATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (HU(pPOBHIE)
Ne n/m Kontpoabubie | IlpakTnueckue
NPoOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 2KuBble cCTEMBI U UX OpraHU3aLNA 1 https://m.edsoo.ru/L7K10O5N9Q
3 XUMUYECKUN COCTAB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7TH5H
4 KnzaenesaTeTbHOCTD KIIETKH 6 https://m.edsoo.ru/MW4T1H4X1L
P
) ASMHEONCHME 1 MEANBIyAIEHOS 5 1 https://m.edso00.ru/BOIM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHIOCTD H HSMEHAMBOCTD 8 1.5 https://m.edso00.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
7 CACHIITL OPTATIHIMORB. LICHOBHL 3 https://m.eds00.ru/G8F5Q0R3K
OMOTEXHOIOTHH
8 PezepBHoe Bpemst 1 https://m.edso00.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KVIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

JJ1eKTpOHHBIE (U(pPOBHIE)

Ne /i Kontpoabubie | IlpakTuueckue

NporpaMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI padoThbI
DBOJIONUOHHAS OMOJIOT U 9 1 https://m.edsoo.ru/R6GOTOB2H
B
OSHHIHOBCHHE I PASBITTHE AHBHH Ha 9 0.5 https://m.edsoo.ru/Y 9H2Q3PIA

3emie
OpraHusMsbl 1 OKpyXarolas cpeaa 5 1 https://m.edso00.ru/QOF7W3Q4C
Coo0111ecTBa ¥ YKOJIOTHYECKUE CUCTEMBI https://m.edso00.ru/Z3D90Q3V0S
PesepBHOE Bpems https://m.edso00.ru/POD3V1J6C

OBUIEE KOJIMYECTBO YACOB I10

- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4eHU S

DJIeKTPOHHBIE IH(]POBLIE
o0pa3oBaTe/bHbIE PeCypchl

buosniorus B cucreme Hayk

01.09.2026

https://m.edso0.ru/L3N5X6G2Y

MeToabl mO3HAHUA KUBOU

npuposl. [Ipaktuueckas padora

Ne 1 «Mcnons3oBaHue
Pa3IUYHBIX METOJIOB MPHU
W3YYEeHUU OMOJIOTHYECKHIX
00BEKTOBY

buonoruyeckue cuctemsl,
MPOIIECCHI U UX U3yUYCHHE

0.5

08.09.2026

15.09.2026

https://m.edso00.ru/J3G9X4D7E

https://m.edsoo.ru/P6ASW5C2X

XUMHUYECKUHN COCTAB KJIETKHU.
Bona u MmunepanabHbIe COU

22.09.2026

https://m.edsoo.ru/HIK8A6CIOF

benxu. Coctas u cTpoeHue
0esKoB

29.09.2026

https://m.edsoo.ru/Q6J215K1J

depMeHTbI — OHOJIOTHYECKHE
katanu3atopsl. JlabopaTopHas
pabora Ne 1 «M3ydyeHue
KaTaJIUTUYECKON aKTUBHOCTHU
¢dbepMeHTOB (Ha pUMepe
aMUJIa3bl WM KaTanas3bl)»

0.5

06.10.2026

https://m.edso00.ru/P8Q204TOF

Yriaesonsl. JIunuast

13.10.2026

https://m.edso00.ru/Q8Y8G5J1B



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B

Hyxneunosbie kucinorsl. AT®

20.10.2026

https://m.edsoo.ru/M1Q8NOY5C

HCTOpI/IH U MCTOABI U3YUYCHUA
kneTku. Knerounas TCOpHUA

03.11.2026

https://m.edsoo.ru/AOPOE1L6Q

10

Kinertka xak nenoctHas )KuBas
cucremMa

10.11.2026

https://m.edso0.ru/I8B9Y9Z1N

11

CrpoeHnue 3yKapuoTU4eCcKon
kietku. JlaboparopHas paboTa
Ne 2 «M3yuenue ctpoeHus
KJIETOK PaCTCHHMH, )KUBOTHBIX,
rpuOoOB U OaKkTepuil MO/
MHUKPOCKOITIOM Ha TOTOBBIX
MUKpoOIpenapaTax 1 ux
OTHCaHUE»

0.5

17.11.2026

https://m.edsoo.ru/USC3M3A10

12

OOMeEH BELIECTB WIIH
MeTadoIN3M

24.11.2026

https://m.edsoo.ru/W3W7F8M9B

13

14

dorocuaTe3. XeMOCHUHTES

DHepreTuyeckuii oOMeH

01.12.2026

08.12.2026

https://m.edsoo.ru/E1Z2R009B

https://m.edsoo.ru/H3D3Y6VOH

15

JKU3HEHHBIHN ITUKIT KIETKH.
Jlenenue xkieTku. MuTo3.
JlabopaTtopnast pabota Ne 3
«Habmonenre MuTo3a B KIIETKaxX
KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

15.12.2026

https://m.edso0.ru/EOX7D6P5C

16

Bbuocunres Oenka. Peakus
MaTPUYHOTO CHHTE3a

22.12.2026

https://m.edsoo.ru/E3R8I13D8J



https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J

17

TpaHcasus — OUOCUHTE3
Oenka

29.12.2026

https://m.edsoo.ru/ESTON8WIH

18

Hexnerounsie ¢popmbl )KU3HU —
BUPYCHI

12.01.2027

https://m.edsoo.ru/J3B9G7A8B

19

®DopMbI pa3MHOKEHUS
OpTaHHU3MOB

19.01.2027

https://m.edsoo.ru/P7E0V8V0S

20

Metios

26.01.2027

https://m.edsoo.ru/\V0S8G3A6W

21

OO0pazoBaHue U pa3BUTHE
HIOJIOBBIX KJIETOK.
O11010TBOpPEHHE.
JlaGopatopHas pabota Ne 4
«M3ydenue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

0.5

02.02.2027

https://m.edso0.ru/B5G7Q9N3B

22

NunuBuyansHOE pa3BUTHE
OpraHu3MoOB

09.02.2027

https://m.edsoo.ru/A8S8W9F2F

23

['eneTtuka — Hayka o
HACJIECTBEHHOCTU U
W3MEHYUBOCTH

16.02.2027

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTHU HACIEAOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
CKpEIMBaHHE

02.03.2027

https://m.eds00.ru/X0T3G9D4X

25

JurnbpuaHoe cKpenmBaHue.
3aKOH HE3aBUCUMOTO
HACJIeTOBaHUS MPU3HAKOB

09.03.2027

https://m.edsoo.ru/USM0QO0T6M

26

CueruieHHOE HaclieI0BaHHE
npu3HaKkoB. JlaboparopHas

0.5

16.03.2027

https://m.edsoo.ru/B3F9A3Y 7K



https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K

pabora Ne 5 «M3ydyeHue
pe3yIbTaTOB MOHOTHOPUTHOTO U
JUTHOPUTHOTO CKPELIUBAHUS Y
JIp0o30(UITBI HA TOTOBBIX
MUKpOIpenaparax»

27

I'enetuka noma. Haciemosanue
HpI/I3HaKOB, CLCIINICHHBIX C
I10JIOM

23.03.2027

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHunBOCTS.
HenacnenctBenHas
W3MEHYHBOCTh. JlabopaTopHas
pabota Ne 6. U3zyuenue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO psiia U
BAapUALIMOHHON KPUBOII»

0.5

06.04.2027

https://m.edso00.ru/SOLOX1U5X

29

HacnencrBeHHast “3BMEHYUBOCTD.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢huisl
Ha TOTOBBIX MUKpOIIpenapaTax»

0.5

13.04.2027

https://m.edso00.ru/X0080Q8M6C

30

I'enetnka JegoBeka

20.04.2027

https://m.edsoo.ru/K9JOM1Y4N

31

PesepBHbIii ypok. O6001IcHIE
no Teme «HaciencTBeHHOCTD 1
U3MECHUYUBOCTH OPTaHU3MOB)

27.04.2027

https://m.edsoo.ru/H2D5HIX4W

32

Cenekuus Kak HayKa U MpoIiecc

11.05.2027

https://m.edsoo.ru/M\W9F9POH3Y

33

MeToabl U TOCTH)KEHUSI
CEJIEKIMU PACTEHUI U )KUBOTHBIX

18.05.2027

https://m.edso0.ru/D2L0Y6L3S



https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S

34

buoTrexHomorus Kak oTpacib
MPOU3BOICTBA

25.05.2027

https://m.edsoo.ru/Y90Q2W2U4V

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34



https://m.edsoo.ru/Y9Q2W2U4V

11 KVIACC

KoanyecTBo 4acos

Ne Hara JIeKTPOHHBIE HU(PPOBbIE
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4YeHu sl o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThbI

OBOJIIONUS U METOMEI €6

1 1 https://m.edsoo.ru/T1A2H004W
W3YyUCHUS 07.09.2026 :
Hcropus passurtus

2 1 https://m.edso0.ru/K4X7N1R3K
MPeICTaBICHUI 00 IBOIIOIINH 14.09.2026 D
M 1 https://m.edsoo.ru/D2U6E3BOY

3 HUKPOIBOJIOIHUS 91.09.2026 p
[Tonynsinus kKak 37eMeHTapHas
€IVHUIA BUA U DBOJIIOIUU.

4 JIab 6ota Ne 1 1 0.5 https://m.edso0.ru/O9U2M5L5H

aboparopnas pabora 98.09.2026 p

«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIO»
JIBroky1ye CUiIbl

5 1 https://m.edso0.ru/R9B8IGASL
(amemeHTapHbIe PaKTOPHI) 05.10.2026 p
SBOIIOLUH
EcrectBennsliit 0TOOp 1 €0

6 1 https://m.edsoo.ru/H2R2B9K4P
(bopMBI 12102026 0
Pe3ynbratel 3BOIIOLMY:
MIPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U

7 BHJ1000pa3oBaHMeE. 1 0.5 10.10.2026 https://m.edsoo.ru/X2U8Z1K4N

JlaGopaTopnas padora Ne 2
«Onucanue NpucrnocoO0IeHHOCTH
opraHu3Ma 1 €€ OTHOCHUTEIILHOTO



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

XapakTepay

Hampasnenus n nytu

YCI0BCKa

8 https://m.eds00.ru/N3B0G3K9D
MaKpO3BOIIOLUI 02.11.2026 .
H https://m.edsoo.ru/Z7H7Q5R9J
9 €00paTHMOCTh 3BOJTIOIIUN 09.11.2026 p Q
51
10 CTOpHA KH3HH Ha 3emIe 1 https://m.eds00.ru/K2G8W1Z2W
METO/bI €€ N3YUCHUS 16.11.2026
['umoTe3bl MPOUCXOKICHUS
11 https://m.edsoo.ru/U604K7W7W
JKHU3HHU Ha 3emMiie 23.11.2026 D
PasButne xu3Hu Ha 3eMiIe 110
12 https://m.eds00.ru/K3B9Q0H4U
3paM U NepUoAaM 30.11.2026 : 2
OCHOBHBIE 3TaIbI YBOJIIOIAA
PacCTUTEIHLHOTO U YKUBOTHOTO
mupa. [IpakTudeckas padora No
13 0.5 https://m.edso0.ru/Q6E3C3W7X
1 «3yueHune uckonaembIx 07.12.2026 . 2
OCTaTKOB PACTEHUIN U KUBOTHBIX
B KOJUIEKIIHASIX)
CoBpeMeHHasl cucTeMa
14 https://m.edso0.ru/G5TOA6UOG
OpraHUYECKOr0o MHUpa 14.12.2026 :
DBOIIOLUS YEI0OBEKA
15 https://m.eds00.ru/M2G5Q6F5N
(anTpomnorexnes) 21.12.2026 . R
JIBrokymue cuitbl ((haxTophl)
16 https://m.edsoo.ru/P1H5B7N2Y
aHTPOTIOTeHE3a 28.12.2026 :
OCHOBHBIE CTaUU BOIIOLHNA
https://m.edsoo.ru/D2J2T6Z0L
17 ueIoBeKa 11.01.2027 2 2
YenmoBeueckue pacsl U
18 https://m.edsoo.ru/Y6J6 T6R3P
IIPUPOJTHBIC aJIalITaI[u! 18.01.2027 p



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P

19

PeseprubIil ypok. O60011eHIE
1o TeMe «Bo3HUKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiiey

25.01.2027

https://m.edsoo.ru/Z8H8D6M8B

20

DKoJorus KaKk HayKa

01.02.2027

https://m.edsoo.ru/MW2W7M1Z8Y

21

Cpensl obuTanus u
HKOJIOTHYECKHE (HaKTOPHI

08.02.2027

https://m.edsoo.ru/A50478V1L

22

AbuoTtnueckue (GpaxkTopsl.
JlaGopaTopnas pa6ora Ne 3.
«Mopdooruueckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUSY.
JlaGopaTopnast padora Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

15.02.2027

https://m.edsoo.ru/F5M2L.3R8S

23

buoTtnueckue daxTopsl

22.02.2027

https://m.edso00.ru/Q9Z3R2Y0Z

24

ODKOJIOTHYECKHE
XapaKTEPUCTUKHU MOMYJIALUY.
[IpaxTrueckas padora Ne 2
«ITomcuéT mI0THOCTH
MONYJISILUNA Pa3HbIX BUIOB
pacTeHui»

0.5

01.03.2027

https://m.edsoo.ru/H5J8R3N9P

25

Coo01ecTBa OpraHu3MOB —
OMOIIeHO3

15.03.2027

https://m.edso0.ru/Z6J8HO0G8B

26

DKOJIOTHYECKHUE CUCTEMEI
(9KOCHCTEMBI)

22.03.2027

https://m.edsoo.ru/L4F7FOR2W

27

OCHOBHEIE ITOKa3aTeIn

https://m.edso00.ru/G3M3T9D20



https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O

HKOCUCTEMBI. DKOJIOTMUECKHUE
nupamusl. CBOMCTBA
skocucteM. Cykueccus

05.04.2027

2 IT 1 :/m. .
8 PUPOIHBIE IKOCHCTEMBI 12.04.2027 https://m.edsoo.ru/X9K1X9S6I
https://m. .
29 AHTpPONIOT€HHBIE IKOCUCTEMBI 1 10.04.2027 ps://m.edsoo.ru/PSD2A0F8T
30 buocgepa — riobarehas 1 https://m.edsoo.ru/M601B3B6R
HKOCHCTEMA 3eMITH 26.04.2027 DS '
3aKOHOMEPHOCTH
31 1 https://m.edso00.ru/G3X3B7G9A
CYIIIECTBOBAaHUS OHOChephl 10.05.2027 = 2
YenoseuecTBO B buochepe
2 1 https://m.edso0.ru/N2Q8H4U71
3 Senn 17.05.2027 MRS CGS00.MUMEQ
CocyiecTBoBaHUE IPUPOJIBI U
33 https://m.edso0.ru/Y8Q8X
YeJI0BEUeCTBa ! 17.05.2027 ps:/im.eds00.1W/YBQBXT00G
PesepBHelit ypok. O6001ICHHE
https://m. FU/E6GM1R5V2D
34 TeMbl «CooO1iecTBa u 1 94.05.2027 ps://m.edsoo.ru/E6 5
HKOJIOTUIECKHUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOI'PAMME



https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

I[IpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTH 3HAHWH O MECTE M POJM OHOJIOTHH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (PyHKIIMOHATBFHOW TPAMOTHOCTH 4YeJIOBEKa HJisi PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: )KU3Hb, KIETKA, OpraHu3M; MeTabonu3M (0OMeH BEIlecTB U
MpeBpallleHue HHEPruM), TOMEOocTa3 (caMoperynslus), YpOBHEBas
OpTraHM3aIMsl JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PETPOIYKITHS),

HAaCJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OHOJOrMYecKHe TEOpUH (KIETOYHasi, XpOMOCOMHas,
MyTtanroHHas), 3akonbl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u
yueHHus (0 LEHTpaXx MHOT000pa3us M MPOUCXOKIACHUS KYJIbTYPHBIX
pactenuit H.M1. BaBunosa), onpenensite rpaHULlbl UX IPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HabOyroicHNE W OINMCAHHME KXUBBIX CHUCTEM, IMPOIECCOB U SIBICHUU;
OpraHmW3aiusi W TMPOBEJICHUE OHMOJOTHYECKOTO  IKCIICPUMEHTA,
BBUIBIDKCHHWE  THUIOTE3BI;  BBIABICHHE  3aBHCHMOCTH  MEXIY
HCCJICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3YJbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPHUH M 3aKOHOB, YMCHHE

JACJIaTh BBIBOJIbBI HA OCHOBAHHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

1

2

3

4

5

Vmenue BBIICIIATE CYHICCTBCHHBIC IIPU3HAKKU BHUPYCOB, KIICTOK
IOpOKApUOT MW JYKAPHOT, OJHOKJIICTOYHBIX MW  MHOI'OKJICTOYHBIX
OpPraHHU3MOB; 0COOEHHOCTH MponeccoB oOMeHa BCIICCTB n
NnpeBpalliCHUA OSHCEPIrunu B KIICTKC, (I)OTOCI/IHTC33., IJIaCTHYCCKOI'0O H
OHCEPIreTHYCCKOIO O6MeHa, XEMOCHHTEC34a, MHTO34a, MCﬁOSa,
OIJIOAOTBOPCHUA, PA3MHOXCHUA, HHIAWBUAYAJIIBHOTO Pa3sBUTUA

opraHusma (OHTOTEHE3)




YMeHue [OpUMEHSATh IOJIyY€HHBbIE 3HaHUS A OOBSICHEHUS
OMOJIOTHYECKHUX IMPOLECCOB U SBICHUM, IS NPUHATHS MPAKTUYECKUX
peleHuii B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JI0/IeH, COOMIOACHUS HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKpYXAlOLIEHd MNPUPOAHOM  Ccpere;
[IOHMMAaHHE HEOO0XO0AUMOCTH UCIOJIb30BaHUS JIOCTUKEHUI
COBPEMEHHOM OHOJOrMM U OMOTEXHOJOIMM JUIsl pallOHaIbHOIO

[IPUPO/IONI0JIb30BAHNUS

VYmenue peiatb 3JCMCHTAPHBIC T'CHCTUYCCKUC 3ajaid Ha MOHO- U
I[I/IFI/I6pI/IIlHOG CKpCHIMBAHUC, CHCINICHHOC HACJICAOBAHHEC; COCTABJIATH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpCIIBaHUA JIA MpEaACKa3aHusA

HacJeI0BaHUs MPU3HAKOB Y OpraHU3MOB

YMeHHe BBINOJHATH JIAOOpPATOpHBIE M TPAKTHYECKUE paboThI,
coOmoath mNpaBWja TpH padoTe ¢ y4eOHBIM H J1aOOPaTOPHBIM

o0opynoBaHUEM

YMeHHe KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOI0 COZIEPIKaHMs, BKIFOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4YHO-TIOMYIsIpHBIE MaTepHasbl);
TUYECKUE AaCMeKThl COBPEMEHHBIX WCCIIEAOBaHUM B OHOJIOrHH,

MCOANIUHC, OHMOTEXHOJIOTNH

10

YMeHue co3naBath COOCTBEHHbBIE MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
000011251 GMOTOTHYECKYI0 MH()OPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOoJI0Tun

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMI)Ie NpEeAMETHBLIC PE3YyJIbTAThI OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

ChopmupoBaHHOCTH 3HAHUN O MECTe W POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HaHHS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MUpPa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeXHBbIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
O6uosnoruy; (QyHKIIMOHATBFHOW TPAMOTHOCTH YeJIOBEKa IJsi PEIICHUS

KHU3HCHHBIX 3a1a4

YMmenue pPacKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATHM: BUJ, NOIIYJIALUA, l"eHO(I)OHI[, 9BOJJIIOLIUA, ABUKYIIUC CHIIbI




(paxTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpPraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTHYECKUE ¢bakTopsl, JKOCHCTEMA,
NPOAYLEHThl,  KOHCYMEHTBI,  PEIyLEHTbl,  LeNu  MHUTaHUS,

HKOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHnue uznarath OMOIOTHYECKUEe TEOpUU (IBONIOLMOHHASA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  HOBOJIOLUMUH), 3aKOHBl H
3aKOHOMEpPHOCTH (3apojpiieBoro cxonctsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. Ceepiioa, yueHus o
ouochepe B.M.  BepHaackoro), omnpenensTh  TPaHUIBI  HX

MIPUMEHUMOCTH K JXUBBIM CUCTEMAM

YMeHue BIaJeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HaOyroIcHNE W OINHCAHHME KUBBIX CUCTEM, IMPOIECCOB U SIBICHUU;
OpraHu3aiusi W MPOBEJICHUE OHMOJOTHMYECKOTO  OIKCIICPUMEHTA,
BBUIBIDKCHHE  THUIOTE3bl;  BBIABJICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMBIMH BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3YyJbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPHH M 3aKOHOB, YMCHHE

JACJIaTh BBIBOJbBI HA OCHOBAHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

Ymenue BBIJIEIIATH CYILLECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMoJIOTHYeCKUX  OOBEKTOB: BMJOB, MONYJISAUMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOrCOLEHO30B M  IKOCHCTEM;
0COOEHHOCTHU IPOLIECCOB HaCJIEICTBEHHOU N3MEHUYUBOCTH,
€CTeCTBEHHOTo  0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MIEPEHOCa BELIECTB U OTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTCOXMMHUYECKHX ITUKIIOB B Onocdepe

VYMmenue IIPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJISL 00BsICHEHNS
6I/IOJIOFI/I‘-ICCKI/IX mponeccoB 1u HBHCHHfI, IJId TIPUHATHA IMPAKTHUYCCKUX
pelIeHuid B MOBCEAHEBHON KHU3HU B LIESAX oOecrieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJIEH, COOJIIO/IEHUSI HOPM
rpaMOTHOIO  TMOBEACHUS B  OKpPYKAIIIEd MNPUPOJHON  Cpene;
MMOHUMAaHHE HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I

COBpeMeHHOﬁ OHoJ0run JJIA PAaIUOHAJIIBHOT'O IIPUPOAO0ITI0JIb30BaAHUS

Vmenue peuiaTb 3JICEMCHTAPHLBIC OMOJIOTHYECKHE 3aJa4i, COCTaBJIATH

CXCMEI IIEPCHOCA BCIICCTB U S9HECPTHUU B SKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBINONHATH JIA0OpAaTOpHBIE U MPAKTUYECKUE padoThI,
coOmrofaTh mpaBwia Mpu pabdore ¢ y4eOHBIM U J1aOOpPATOPHBIM

o0opynoBaHHEM




YMmenue KPUTHYCCKN OLCHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaI_II/II-O
OMOJIOTHYECKOrO COJACPpIKaHMA, BKIIIOYAOIIYIO IICCBAOHAYYHBIC 3HAHUA

U3 pa3nuuHbIX ucTouyHNKoB (CMU, Hay4HO-TIOMYJIsSIpHBIE MaTepHalbl);

? paccMaTpuBaTh rio0abHbIe IKOJOTUIECKUE poOIIEMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 0000mmasi OMOIOrNIeCKy0 HH(OOPMAIMIO U3 HECKOIBKUX MUCTOYHHKOB,

I'paMOTHO HUCIIOJIB30BATh MMOHSATUUHBIN arrapar OHOJIOTHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoiiorus kak Hayka

11

buonoruss — nayka o xwuBoi mnpupone. Pomnp Ouonoruu B (QopMHUpOBAHUU

COBpeMCHHOﬁ HaquOﬁ KapTUHBI MHUpPA. CucremMa OMOJIOTHYECKUX HayK

1.2

MeToapl TMO3HAHUS KUBOM IIPpHUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCEPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOZICIUPOBAHUEC, CTATUCTUUCCKAs 06pa60TKa

JTAHHBIX )

JKuBBIE CCTEMEBI U X opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3yueHus Omonoruu. CBoKCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

ypOBHI/I OopraHu3alnuun OHMOCHUCTEM: MOJ'IeKy.TIHpHO'FCHGTH‘{CCKI/Iﬁ, KHGTOHHBIP’I,

OpraHu3MEHHbIH, MOMYIALUOHHO-BUA0BOM, SKOCUCTEMHBIH, OMOChEepHBIi

XHAMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KICTKH. XHWMHWYECKHE JJIESMEHTHI: MaKpO3JIEMEHTHI,
MHKPOIJIEMECHTEI. BOI[a N MHUHEpAJIBbHBIC BCIICCTBA. CDYHKLII/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crtpoeHue O€NKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIIKOB.
He3ameHuMble M 3aMEHUMbIE aMHUHOKHCIOTBL. AMMHOKHUCIIOTHBIM COCTaB.
VYPpOBHH CTPYKTYpBbI O€IKOBOI MOJIEKYbl (IEpBUYHAs, BTOPUYHAsS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMMHUYECKHe cBoicTBa OenkoB. buonmormueckue
¢byHKIMU OENKOB.

®epmeHThl — Omosyornueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HeHtp, cyocrtpatHas cnermduyuHocTs. Kodepmentsl. Buramunbl. OTinuns

(hepMEHTOB OT HEOPTAHMYECKUX KAaTATH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (TJIIOK03a, pubo03a U Je30KCHpHu003a), Arcaxapuibl
(caxapoza, JlakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTEH, IEeJIII0JI03a).
buonoruueckue GyHKIUU YIII€eBOJOB.

Jlunupapl:  Tpurauuepuisl,  crepounsl,  poconununsl.  ['mapodunabHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢GyHkuun JaunuaoB. CpaBHEHHE

YIJI€BOJOB, OEJIKOB U JIMIIU 0B KaK HICTOYHHUKOB SHEPTHUU

3.4

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpOeHue U (PyHKIUU

3.5

[utonorust — Hayka o kierke. Kiietounas reopusi. MeToapl H3y4eHUsT KIETOK

3.6

Krnertka kak menoctHas kuBasi cucreMa. OOmIMe MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpana, mojekynasl JIHK kak renetmueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tumnsl KI€TOK: SyKapuoTHYEcKas U Mpokapuornyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kinetkd. Kierounas crenka Oaktepuil.  CrpoeHue
JyKapuOTHUYECKON KJIETKHM. OCHOBHBIE OTIMYUS PACTUTEIBHOM, JXKUBOTHOM M

I'pUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBhl KJIETOK — KIJIETOYHAs CTEHKA, IJMKOKAJIUKC, HX
¢bynkuun. [Inasmaruueckas MemOpaHa, e€ cBoiicTBa U pynkimu. Llutonnasma u eé
opranousl. OqHOMEMOpaHHbIE OPraHOMABI KJIETKU: SHIOIUIa3MaTHYeCKas CETh
(OIIC), ammapat I'ombmku, nusocombl. IlomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJPHUH, IUIaCTUAbL. [IpomcxoxkneHne MHUTOXOHAPUNM M IUIacTHA. Buubl
wactua. HemeMmOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KIIETOYHBIA LIEHTP,

PECHUYKH, KTYTUKH. (DYHKHI/II/I OpPraHona0B KJIICTKH. Bxmrouenmns

3.9

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoOMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKC

H(PIBHGI[CSITGJ'IBHOCTI) KIJIICTKH

4.1

OOMeH BemiecTB, WJIM METa0OoIM3M. ACCUMIIAIMSA (IJIacTUYeCKuid oOMEH) U
TUCCUMIIANNS (PHEPTreTHUECKHid OOMEH) — JBE CTOPOHBI €IUHOIr0 MpoIriecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOHBINH U rerepoTpodHbiil. Porb

(dbepMeHTOB B 0OMEHE BEIIECTB U PEBPAIICHUN SHEPTUU B KIIETKE

4.2

dotocunre3. CBeToBas U TeMHOBasi da3bl porocuHTe3a. Peaknuu dorocunTesa.
DddexTuBHOCTH (hOTOCHHTE3a. 3HAYeHHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycnmoBmid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCUHTE3HpyIoIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

BHGPFGTH‘IGCKI/Iﬁ oOMeH B KIIETKE. PaCH_[CHJ'IeHI/Ie BCIICCTB, BBIACICHHC H
AKKYMYJIMPOBAHHUEC OHCPIUHU B KIICTKC. OTanel OQHCPIreTHUICCKOIro obMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHAEIL. KI/ICJ'IOpO,I[HOC OKHCJICHHMC, HJIM KICTOYHOC

abIxaHue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMEHa

4.4

Peaknun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJIHK. Peanuzauus

reHEeTUYECKOM I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHuecKHi KoJ U €ro CBOICTBA.




Tpanckpunumss — marpuunblii cunte3 PHK. Tpancnsauus — O6uocunres Gernka.

Koauposanue amuHokucaot. Posb pubocom B GuocuHTe3e Oenka

4.5

Hexnetounsie dopmbl xu3Hu — BuUpychl. Mctopust otkpeitusi Bupycon (/.M.
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS U OKU3HEAESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuMid, >XKMBOTHBIX M 4YeJIOBEKAa, BBI3bIBACMbIC
BUpycamu. Bupyc ummynonedumnura yenoseka (BUY) — Bo3dynurens CIINda.

[MpodunakTuka pacupocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenue u WHIAWBUAYAJIBbHOC PAa3BUTHUEC OPTraHU3MOB

5.1

KneTtounslii 1MKI, WIM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
Ipoueccel, mporekatomue B HMHTepdasze. Permukanus — peakiuss MaTPUYHOTO
cuareza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIMIIJIOWAHBIA ¥ TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[{uTonornyeckue OCHOBBI pA3MHOXKEHMS W HMHIUMBUIYaJbHOIO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum mwurosa. I[Ipouecchl, mpoucxopasiye Ha

PAa3HBIX CTAAUAX MUTO34A. buonorumdyeckuii CMBICIT MUTO3a

5.2

5.3

@®opMbI pa3MHOKEHHsI OpraHu3MoOB: Oecronoe U mnojoBoe. Buuel Gecrnosoro
pa3MHOXXEHHUA: JIeJIeHHe HaJBOe, IOYKOBAaHHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCICKINN

[TostoBOE pa3zMHOMXKEHHUE, €r0 OTIIMYHUS OT 0€CII0JIOoTO0.
Meito3. Craguu Meiio3za. Ilponecchl, mpoucXondiive Ha CTaausX Meiosa.
[ToBenenue xpomocom B Mmeilose. KpoccunroBep. buonmorudeckuii cMbICa u

3HaYeHNe Melo3a

5.4

["amerorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Y KUBOTHBIX. [loioBBIE
JKelle3bl: CEeMEHHUKH M UYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SleKIeTKa) — cepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIMIEKJIETOK U CIICpMATO30H0B. OHJ'IOI[OTBOPCHI/IG. HapTeHoreHe3

5.5

WupuBunyanpHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHANTbHOE  Pa3BUTHUE
(amOpuorenes). DTanbl SMOPUOHAILHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpymsuus, opraHoreres. I[loctamOpuonansHoe pasButue. THIbI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: TPSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DAaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,

CTaaun pa3BUTUA

HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

[Ipeamert u 3agaun reHeTuku. Mictopus pa3BuTusi TeHETUKU. BKiiag poccuiickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. METoapl TeHETHKHU
(TubpugONTOrNYECKUi, LUTOTE€HETUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKHIN).
OCHOBHbIE TEHETUYECKUE MOHATUA. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTHU HACJEIOBAaHMS TPU3HAKOB, ycTaHOBiIeHHble I'. Menaenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [lpaBuio JOMUHUpOBaHUS. 3aKOH pAaCHICTUICHUS TPU3HAKOB.
I'unoresa unctotsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAaHUS MPU3HAKOB.
[luToreHeTHYEeCKNE OCHOBBI UTHOPHUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOIIEE
cKpemmBanue.  Mcrnonp30oBaHME — AHAIM3UPYIOLWIETO  CKpPEIIUMBAHUA IS

oTpe/IeNICHUs] TEHOTHUITa 0COOH

6.3

CueruienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenieHHOMY
HacjlenoBaHUIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HacleCTBeHHOCTH. [eHeTnyeckue
KapThlL.

I'enetuka mona. XpoMOCOMHOE OMpeneneHue Moia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OoMorameTHole M TeTeporaMmeTHble opraHusMbl. HacnenoBanue

IMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTb. BHUIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYUBOCTH.  XapaKTEpUCTHKA
MOIU(UKAMOHHOW HW3MEHYMBOCTH. BapHalMOHHBIA psii M BapHallMOHHAsS
kpuBas. Hopma peaknum npusHaka. KoiaumdecTBEHHbIE M KayeCTBEHHBIC

MPU3HAKK U UX HOpMa peakunu. CBOHCTBA MOIN(DUKATUOHHONW N3MEHUNBOCTH

6.5

HacnencrBennasi, win TeHOTUIIMYECKas, W3MEHUUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTb. MeHo3 ¥ TMOJIOBOM TpoIecc — OCHOBA KOMOWHATHBHOW
W3MEHUYUBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIEICTBEHHON n3MeHYnBoCcTH H. 1.

Basuiiosa

6.6

I'eneruka u4enmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETUKH
yeJIOBEKA: TeHeaJIOTUIECKHI, OIU3HELOBLIH, IIUTOr€HETHUCCKU,
OMOXMMHUYECKHH, MOJEKYIIpHO-TeHeTHUYeCKUH. COBpPEeMEHHOE OIpEACIICHHE
TeHOTHUIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHHE, TCHOTUITUPOBAHUE, B TOM YHCIIE C
nmoMmomnpto III[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YEIOBEKAa: T'€HHBIC
0ose3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEaPacIONOKEHHOCThIO, XPOMOCOMHBIE

oone3nn. ComaTHYeCKHE U TCHCPATHBHLIC MYTAllUU. HpI/IHI_[I/IHBI 300POBOTO




o6pa3a KU3HHU, JUArHOoCTHUKH, HpO(bI/IJ'IaKTI/IKI/I n  JICUCHUA TCHCTUYCCKHUX
0oJIe3HEi. Meauko-reHeTHUEeCKOe KOHCYJIbTUPOBAHHUC. 3HadeHUe MEIHUIIMHCKOMN

TCHCTUKHU B MIPCAOTBPAICHUHN U JICUCHUN IT'CHCTUUCCKUX 3a00JIeBaHUI YeI0BEKa

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenexuus Kak Hayka W MpOIECC. 3apOKACHUE CEJIICKIUH M JOMECTUKAIIUS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHui. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METOJbl CeNeKUUU. MaccoBbIi M MHIUBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHHH M XKUBOTHBIX. OLEHKa sKcTepbepa. bin3koponcTBeHHOE
CKpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JHUHHM.
I'eteposuc, nnu rubpuanas cuia. HepoJIcTBeHHOE CKpeluBaHHE — ayTOPUIMHT.
Otnanénnas tubpuamzanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIy4eHUE TOJUIIIIONI0B. JIOCTHIKEHHsI CENEKLUHUH pPAcTeHUH, JKUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHomoruss kak oTpaciab MPOW3BOACTBA. ['€HHAs WHXXKEHEpHUsA. TaIlbl
co3nanus pexomOuHanTHOH JIHK wu TtpaHcrenneix opranusmon. Kiertounas
umkeHepusi.  Kierounsle  KyabTypbl.  MUKpPOKIOHAIBHOE  Pa3MHOXKCHHE
pactrenuid. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W dTh4yeckue mpoodiembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOLUOHHAS OUOJIOTUsA

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BoJOIMHU.  [lameoHTONIOrMYECKUE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, TMepeXoiHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznuuue ¢dayH U GIOp MaATEpUKOB U
OCTPOBOB. DMOPHOJIIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX TyTeH Yy BCeX

OpraHUu3MOB




1.2

OpomonronHass  teopuss Y.  JlapBuna. Ilpenmochulku  BO3HMKHOBEHUS
JapBUHHM3MA. JIBMKyIIMe CHIIBI 3BOJIIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaenEéHHass U3MEHYUBOCTb,

60pr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopust sBomouud (CTD) ®  OCHOBHBIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonmynsiius Kak e IMHUIA BUAA U YBOTIOLIMHT
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JBwxynme cuibsl ((hakTopel) 3BOJIOLMU BUAOB B Tpupoae. MyTalMOHHBINR
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTH. llOmymsIoOHHBIE BOJHBI U Apeid
reHoB. M3omsanus u murpanus. EcrecTBeHHbI 0TOOp — Hampapistomuil (pakTop
sBomonui. @OpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh OPraHM3MOB Kak pe3ylbTaT dBoJouuu. [Ipumepsl
HIPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAAAITALINY.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE ()OpMBI BUA000pa30BaHU:

reorpauueckoe, IKOJIOTHIECKOEe

1.5

MakposBomonusi.  Popmbl  3BOJIOLUMU:  QuUIIETHYECKas, JIUBEpPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeoOpaTUMOCTh 3BOIIOLUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHayyHble TMpPEACTaBICHUS O 3apOKACHHUM KU3HU. HayuyHble TIunoressl
BO3HUKHOBEHHUS XHM3HM Ha 3emje: abuoreHes M maHcIepMus. XUMHUYECKas
DBOJIIOLMA. OJKCIIEPUMEHTAJIBHOE MOATBEPKICHUE XUMHUYECKOW 3BOJIOLMUU.
Hauanpubie aTanmbl Ouonoruyeckoil sBomonuu. ['unoresa PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'DVIIII )KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaMm U nepuonaM. Karapxeil. Apxeickas u
npotepo3oiickas dpel. [lameosolickass spa u e€ mNepuoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHM, CHIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHI.
Me3o030iickas 3pa u €€ NepUoIbl: TPUACOBBIN, FOPCKHI, METOBOA.

KaliHozoiickass 2pa u® €€ mepuoibl: MaJCOr€HOBBIA,  HEOTCHOBBIH,
AHTPOTIOTCHOBBIM. XapaKTepUCTUKa KIMMara W TEOJOTMUYECKUX MPOIECCOB.
OCHOBHBIE ATAIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMop]o3bl y
pacTeHUd U JKUBOTHBIX. [losiBI€HME, pacuBeT M BBIMUPAHHME TPYII MKUBBIX

OpTraHnu3MOB

2.3

2.4

Cucrema OpraHu4cCKoro Mupa KaK OTpaKCHUC OSBOJIIOLUU. OCHOBHBIE

CUCTEMATUYICCKUC I'PYIIIBI OPIraHU3MOB

OBojronusl 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. PasButue mpencraBieHH o

MIPOUCXOKICHUH dYeJIoBeKa. MeToapl m3ydeHus aHTpororeHe3a. CXoicTBa




pa3inyus 4eJI0BEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YEIIOBEKa.
Jsuxymue cuisl (pakTopsl) anTpornoreHe3a. HacneacTBeHHass MI3MEHYUBOCTh U
€CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 J>KU3HU, W3TOTOBJIICHHE OPYIHUHA

TpyZa, MBIIJICHUE, PEYb

2.5

OCHOBHBIE CTaIUU M BETBU SBOJIONMH YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
yMenbii, Yenmoek mnpsaMoxoisaiiuid, YenoBek HeaHAEPTaIbCKUHM, YemoBek
pasymubIii. Haxoakyn MCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHHS, 001acTh

pacripocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OpyAus

2.6

Yenosedeckre packl. OCHOBHBIE OOJIBIINME pachl: €BpONeouHas (eBpazuiickas),
HErpo-aBCTPAJIOUIHAS (9KBaTOpHANIbHAS), MOHTI'0JIOUIHAsS (asmatcko-
amepukaHckasi). UepThl MpUCIIOCOOICHHOCTH MPeICTaBUTENEH YeI0BEYECKUX pac

K YCJIOBHAM CYIICCTBOBAHUA. E,Z[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpyXKatolias cpeia

3.1

OKoJjorusi Kak Hayka. 3aJadd W paszieibl dKOJOTUU. MeToabl AKOJIOTMYECKUX
UCCIIeIOBaHUM. DKoornyeckoe MUpoBo33peHue. Cpeapl 00UTaHUsI OpPraHU3MOB:

BOOHAaA, HA3CMHO-BO3AYIIHAA, TIOYBCHHAA, BHYTPHUOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl.  Krmaccudukanms — 3KOJIOTHMYECKUX  (HaKTOPOB:
abuoTHyecKkue, OMOTHYECKHE W aHTPONOIeHHbIE. JIeHCTBHE 3KOJOTHMYECKUX

(akTOpPOB Ha OPraHU3MbI

3.3

AbuoTtnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[lpucnocoOneHuss oOpraHU3MOB K  J€MCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢akropbl. Buabl OMoTHyecKuX B3aUMOAECHCTBUN: KOHKYPEHIIMS,
XHUIIHWYECTBO, TMapa3sUTU3M, MYTyalu3M, KOMMEHcanu3M (HaxjaeOHUYeCTBO,
KBapTHUPAHTCTBO), aMEHCaJIM3M, HeUTpanu3M. 3HaueHue  OHOTHYECKUX

B321HMOII€I>1CTBI/II>1 AJi1 CyHI€CTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6HI€CTB3.X

3.5

OKOJIOTUYECKUE  XAPAaKTEPUCTUKH  monyiasuuu.  OCHOBHbIE — IOKa3aTelH
MONYJISALUNA: YHUCICHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,

MUT'panus. Z[I/IHaMI/IKa YUCJICHHOCTHU MOIYJIALIUA U eé peryinsanusa

COO6IH€CTBa M 3KOJIOTHYCCKHE CUCTCMBI

4.1

CoobmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHAOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBSI3M B

ouoIeHo3€e

4.2

Dkonoruyeckue CcuUcTeMbl (9kocuctembl). [lomsatne 00 dKocucremMe U




ouoreorieHo3e. DYHKIMOHANIBHBIE KOMIIOHEHTBI DKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muiieBble) ypOBHH O3KOocHCTeMbl. [luieBple LM W CETH.
OCHOBHBIE TIOKa3aTeJIM JKOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJOTUYECKHE
NUPaMUJIbI: TPOAYKIMH, UHCICHHOCTH, Ouomaccel. CBOICTBa HIKOCUCTEM:

YCTOMYMBOCTD, CAMOPETYIISIIHS, pa3Butue. CyKieccus

4.3

[IpuposHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYCHNUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (¢akTop ycTOWYMBOCTH 3KocucteM. CoxpaHeHHe

OuosIorn4ecKoro pazHooOpasus Ha 3emiie

4.4

Yuyenune B.W. Bepnaackoro o Ouocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocdepsl. Kuoe BemiecTBo M ero ¢GyHKIuU. OcoOeHHOCTH OMOcdephl Kak
rnobabHON sKOCUCTeMBbl. [lMHamMHueckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BEIIECTB W OMOTCOXMMHYECKHE IHKIBI DJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYITTH

4.5

YenoseuecTBo B Omochepe 3eMian. AHTPONOTEeHHBIE M3MEHEHUsSI B Omocdepe.
['mobGanpHBIC YKOJIOTHUECKUE TIPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIPABJICHUS TPUPOJHBIMH pecypcaMH U  HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTHH H OXpaHa IpHUpoOabI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue
/Mon pen. Ilaceunnka B.B., Akinoneproe o0rectBo «M31atenscTBO
«IIpocseuieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AxuronepHoe o6mectBo «M31aTenbcTBo

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Meronnueckoe nocodue/[Taceunuk B.B., AkionepHoe 0011ecTBO U31aTeILCTBO

"[Ipocsemenue".

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/



https://biol1-vpr.sdamgia.ru/






