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HHOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMsl MO0 OMOIOTHU TEOPETHYECKYIO OCHOBY JUISI ONPE/ICICHUS TOAX00B K
(hopMHPOBaHHIO COAepKaHUs YIeOHOTO MpeaMeTa « BHOIOorHsDy COCTaBHIIN: KOHIENTYaJIbHBIE TTIOJOKEHHS
OI'OC COO o B3anM00OYCIOBICHHOCTH LIETIeH, COAep KaHusl, pe3yIbTaTOB 00yUeHHs U TPeOOBaHHUHA K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, MOJIOXKEHUs 00 OOMMX WENsIX W MPHHIUNAX, XapaKTepU3YIOLINX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeiHeTo obmiero oOpasoBanus B Poccuiickoit denepanum, a Takxe
MOJIOKEHUs1 o crenupuke OHOJOruM, €€ 3HAaYeHWH B IMO3HAHWU >KUBOW MPHPOABI M OOeCIeUCHUH
CYLIECTBOBaHUS 4eJoBeYecKoro odmectBa. CornacHo Ha3BaHHBIM TOJIOKEHHSM, ONIPEIeIICHbl OCHOBHEIE
(GYHKIIH TPOTPaMMBI TT0 OHMOJIOTHH U €€ CTPYKTYypa.

IIporpamma 1o Owonornn Ha€r TpeAcTaBICHHE O IEeNAX, 00 OOmeld cTparernu OOY4YeHHS,
BOCIIUTAHUS W Pa3BUTUS OOydaroluxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s13aTeNIbHOE MPEAMETHOE COIEpPIKAHUE, €ro CTPYKTYpYy, pacupelefieHHe I0 paszfenaM U TeMaw,
PEKOMEHIIyEeMYIO IIOCJIEAO0BATEIbHOCTh M3YUEHHMsI YYeOHOro MaTepuaja ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM O0Opa30BaTelIbHOTO IPOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B nporpamme mo OuOJOrMM TakXe YUUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENbHOM  JEATENBHOCTH/y4eOHBIX JeHCTBUM 0O0ydaromuxcs IO OCBOCHUIO —COICPIKaHHS
OMOJIOTHYECKOT0 00pa30BaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, OJarogapsi 4eMy B HEH MPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpPHEHTAlMH JIMYHOCTH, KOJIOTHYECKOTrO0 MBILIUICHHS, NPEACTaBICHUH O 3A0pOBOM 0O0pase >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXaromed mnpupomaHoil cpeme. [losromy Hapsgy ¢ u3ydeHHUEM
00111€0M0JIOTHUECKUX TEOPHil, a TaK)KE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYLIHOCTH
OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOLECCOB B NporpaMme Mo OWOJOTMU YJEJIEHO BHUMAaHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW JKU3HU VIS PELICHUs MPUKJIAIHBIX 33134, B TOM
yicne:  NpOQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWI  YEIOBEKa,  MEIMKO-TeHETHUECKOIro
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHSI JKOJOTMYECKH I[eIeCO00Pa3HOro TMOBEJICHUST B  OKpY’Karolen
IIPUPOJHON Cpelle, aHAIN3a BIUSHUAS X03SMCTBEHHON IESITEIBHOCTH YEJIOBEKA HA COCTOSHUE IPUPOJIHBIX
1 UCKYCCTBCHHBIX 9KOCHUCTEM. Ycunenne BHUMaHUS K HpHKHaZ{HOﬁ HaIrpaBJICHHOCTHU yqe6Horo nmpeamMeTa
«buonorusy MpoAUKTOBaHO HEOOXOAMMOCTEIO 00ECTIeYeHUS YCIOBUH JIJISl PELICHUS OJJTHOHM U3 aKTyaTbHBIX
3aj1a4 MIKOJIBHOTO OMOJIOTUYECKOT0 00pa3oBaHusl, KOTOpas Mpenoiaraet GOpMUPOBaHHE Y O0YJaIOIIIXCS
CHOCO6HOCTI/I aIalITUPOBATHECA K UBMCHCHUAM JUHAMUYHO PAa3BHUBAIOIIETOCA COBPEMEHHOI'O MUpPA.

Buonorust Ha ypoBHE cpefHero o01ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHKe y 0OydaromUXcs MPEACTABICHUH O HaydyHOH KapTHHE MHUpa, paciiupseT W o0o0IaeTt
3HAHMSI O )KUBOU ITPUPOJE, €€ OTINUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OPTaHU3aL[MHU U DBOJIIOLIUH, CO31AET
YCIIOBHUSL JIJIs: TO3HAHUSI 3aKOHOB YKHMBOHM IMpHUpoAbI, (GopMUpoBaHUS (DYHKIIMOHAIBHON T'PaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W 0Oe3omacHOro o0pas3a >KHW3HU, JKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOINIEHUS K )KMBOH MIPUPO/JIE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJ1d pEIICHUA BOCIIUTATCIIBHBIX U PA3BUBAIOINX 3ada4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANUK OO0ydYaromuxcs. V3ydenue Ouojioruu oOecreduBaeT
YCIIOBUA JIA q)OpMI/IpOBaHI/ISI HUHTCIIICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX W I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HUHTCTrpalun OMOJIOTHYECKUX 3HAHHWH C npeaACTaBJICHUAMU U3
JPYruxX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XUMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo npenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJISi OINPEJCNICHHs MOJXOJIOB K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPKAHUS, TIPECTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.



OT10op conepxanus yaeOHoro npeamera «bruonorus» Ha 6a30B0M ypOBHE OCYIIECTBIIEH C MTO3UIUN
KyJIBTYPOCOOOPa3HOr0 MOJX0/a, B COOTBETCTBUU C KOTOPBIM 00ydaroluecs AOJKHBI OCBOUTH 3HAHUS H
YMEHUS, 3HauuMble s (OpMHUpOBaHUS OOMIEH KyJIbTYpBI, OINpEelsiole aJAeKBaTHOE IOBEJCHHE
4yeJIoBeKa B OKPY)KaloLIel MPUPOIHOI cpesie, BOCTpeOOBaHHbBIC B TOBCEAHEBHON KHU3HU U MPAKTUYECKOM
nesirenbHOcTH. Oc000€ MECTO B 3TOH cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUSL, KOTOpPbIE CIyKaT
OCHOBOH i ()OPMHPOBAHHS MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIHSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUK OHOJIOTHYECKOTO 00pa3oBaHMsl.

CTpyKTypUpOBaHHE COJEpXKaHusl yueOHOro MaTepraia B IporpaMMe o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAuCHHs 3HAHWK 00 OTIMYUTETBHBIX OCOOCHHOCTSIX XHBOH HPUPOIBL, O €€
YPOBHEBOW OpraHM3allii M S3BOJIONUH. B COOTBETCTBMM C 3TUM B CTPYKType y4eOHOrO Mpeamera
«buomnorusy BbIIENIEHBI CIEAYIONUE CoAepkKaTeabHble TMHUN: «bHoIorus kak Hayka. MeTo/ibl Hay4HOTO
no3HaHus», «Knetka kak Ononornyeckas cuctemay, «OpraHnu3M kak Onojornyeckas cuctemay, «Cucrema
¥ MHOT'000pa3ne OpraHuvecKoro MUpay», «BOJIIOLUS KHUBOH NPUPOABD», «IKOCHCTEMBI U MPHUCYIHE UM
3aKOHOMEPHOCTH.

Lens nzyuenus yaeoHoro npeamMeta «buonorus» Ha 6a30BOM ypoBHE — OBJaJiIcHHE 00yUYaroInMHCs
3HAHUSIMHU O CTPYKTYPHO-(QYHKIIHOHATBHON OpraHu3alliy KUBBIX CHCTEM Pa3HOTO paHra u MpHoOpeTeHue
YMEHUI HCIOIB30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B OTHOILICHHH OOBEKTOB KUBOU MPUPOJIBI U
peleHHsT Pa3THYHbBIX )KU3HEHHBIX TPOOIIEeM.

HocTmwkenue nenu uzydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIeYHBACTCS
pelIeHneM CIeayIoNuX 3a1au:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBl 3HAaHWH O OMOJOIMYECKHX TEOPHAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, T'MIIOTE3aX, NMPaBHUJIax, CIYXKalluX OCHOBOM Il (DOPMHPOBAaHUS NPEACTABICHUHA O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METoJaxX HAay4yHOr'o MO3HAaHUs, CTPOCHUH, MHOI000pasuu M
0COOEHHOCTSIX KHMBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3alMHU, BBIJAIOIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH;

dopMmupoBaHHEe Yy OOYYalOLIMXCSl TI03HABAaTEIbHBIX, HHTEIUIEKTYaJbHBIX W  TBOPYECKUX
CHOCOOHOCTEH B Mpolecce aHanKu3a AaHHBIX O MYTSAX Pa3BUTHUsS B OMOJIOTMM HAay4HBIX B3IJISAOB, UACH U
MOIXOJI0B K U3YYEHHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydyaromuxcsi oOwwed KyJIbTypbl, (DYHKIMOHAJIBHOM TI'PaMOTHOCTH, pPa3BUTHE
YMEHUI OOBSCHSTH ¥ OLICHUBATh SIBJICHUS OKPYXKAIOLIEr0 MUPa >KUBOM MPUPOABI HA OCHOBAHUM 3HAHUN U
OTIBITA, TOJIyYEHHBIX NPH U3yYEHUN OUOJIOTHH;

¢dopMupoBaHe y 00ydyaromnuXcs YMEHUH WIIIOCTPUPOBATh 3HAYEHHE OMOJIOTMUECKUX 3HAHUHN B
MIPAKTUYECKON JEATENBHOCTH YEJOBEKa, pa3BUTHM COBPEMEHHBIX MEIMLMHCKHX TEXHOJIOTHMH U
arpoOMOTEXHOJIOTHil;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHMA YEJIOBEKOM JKUBOW HPUPOJIBL,
HEOOXOIUMOCTH OE€peXHOr0 OTHOLIEHUS K HeW, COONIIOJeHHS STHYECKMX HOPM MpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHUE LIECHHOCTH OMOJIOTHYECKUX 3HAHUH JUIS MTOBBILIEHHUS YPOBHS SKOJIOTMUECKON KYJIbTYPHI,
U1 OPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHHUS;

NpUMeHeHue MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOMN YKU3HU JJIS1 OIICHKH ITOCIIE/ICTBHUIA
CBOEH JIEATENLHOCTH TI0 OTHOIICHUIO K OKPY’Kalollel cpese, COOCTBEHHOMY 3JI0POBBIO, 000CHOBaHUE U
co0JIroIeHre Mep POPHIIAKTUKH 3200 ICBaHUM.

B cucreme cpennero odmiero oopazoBanus «buomnorus», nzyuaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeNTFHBIM YUYE€OHBIM MIPEMETOM, BXOJISIIAM B COCTaB MpeIMETHOI 00iacTh «EcTecTBeHHO-HAayYHbIE
MIPEIMETHI».

Jist u3ydeHus Ouosioruy Ha 6a30BOM YPOBHE CPEIHEr0 00IIero 00pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xiracce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpuiocoduelt, STUKOH, 5CTeTHKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpUpoAbl (HaONIOJEHUE, DKCIEPHUMEHT, OINHUCAHUE, H3MEpEHNE,
KJaccuUKalys, MOACITUPOBaHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlabopaTopHble H MPaKkTUYeCKHe padoThI:

[Mpaktuaeckas padota Ne 1. «Mcnonp3oBaHue pa3TuIHBIX METOJAOB IPU U3YYECHUH OHOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M UX pa3HOOOpazue. YPOBHM OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuie! 1 cxembl: «OCHOBHBIEC IPU3HAKY KU3HI», «YPOBHHU OPraHU3ALMH )KUBOU IPUPOABD.

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XVUMHUYECKHH COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI U MUHEPAIBHBIX BelIeCTB B KieTke. Ilognepxanne ocMoTryeckoro 0anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKMCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHYECKHE CBOWCTBA OEJKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Oronornueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinunst GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

YriieBoapl: MOHOCaxapuabl (TIIF0K03a, prud03a U 1e30KCHprd03a), rucaxapuIsl (caxapo3a, JaKTo3a)
U mosincaxapuabl (Kpaxmal, TIMKOreH, 1eJUIi0103a). buonornyeckue GyHKIUH yTiI€BOIOB.

Jlummuapr:  Tpurnmuuepuabl, docdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢pynkiun munuaos. CpaBHEHHE YITIEBOJOB, OSJIKOB U JIMIHUIOB KaK HICTOUHUKOB SHEPIHH.

Hyxnennossie kucnotsl: JIHK u PHK. HykineoTuas — MOHOMeEpHI HYyKJIEMHOBBIX KHCIOT. CTpoeHne
u ¢ynkuu JJHK. Ctpoenue u pynkiuun PHK. Bugst PHK. AT®: crpoenue u GyHKIuU.

Huronorust — Hayka o kierke. KiierouHass Teopust — mpuMep B3auMOJICUCTBUS HJe U (DAKTOB B
HAayYHOM NO3HAHWU. METONbI H3YYEeHHS KIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OOIine mpru3Haky KIETOK: 3aMKHYTas Hapy)KHas MeMOpaHa,
moutekyibl JIHK kak reneTndeckuit anmapar, cCuCTeMa CHHTE3a Oerka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPUOTHIECKON KieTku. Kiertounas crenka Oaktepuil. CTpoeHHE 3YKAPHOTHUCCKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHas CTEHKA, TIUKOKAJIMKC, WX (YHKIUH.
[Tna3maruueckas MeMOpaHa, e€ cBoiicTBa U GpyHkuuu. [{uTorasma u eé opraHouapl. OqHOMEMOpPaHHbBIS



opraouasl kietku: OIIC, ammapar I'onbmxu, im3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUHA 1 TuacTud. Bunsl mactua. HememOpaHHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LCHTPHUONIH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHelii 1eHTp kieTkH. CTpoeHue snapa: sepHas 000JOYKa, KapuoILia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, [Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpenenenue XMMUUECKUX 3JIEMEHTOB B HEXKHMBOHM Npupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuue! u cxemsbl: «[lepnonuueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIECKYJIbI
BoIbl», «buocuHtes Oenka», «CTtpoeHne Monekynsl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kucnotel. JITHK», «Crpoenune monexkynast AT®», «CtpoeHune sykapuoTHYecKOM KieTkw», «CTpoeHue
JKUBOTHOHN KJEeTKn», «CTpoeHHe pacTHUTENbHON KIeTKn», «CTpoeHHe MIpOKapHOTHUYECKON KIIETKUY,
«CTpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBOH MHKPOCKOI, 000pyJOBaHUE [T IPOBEACHUS HAOIIOCHUH, N3MEPECHUH,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUAILHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamuTHYECKON aKTUBHOCTH (JEpPMEHTOB (Ha TpuUMeEpe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «M3yueHne CTpoeHHS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U UX ONHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(’HEpreTHyecKkuii 0OOMEH) — JIB€ CTOPOHBI €UHOIO Ipolecca MeTadonu3Ma. Poib 3aK0OHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbil. Poib ¢pepmeHTOB B 00MEHE BELIECTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (a3bl porocunTesa. Peakunn ortocunresa. IpdhexTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYylolye OakTepuu. 3Ha4eHHe XeMOCHHTEe3a ISl )KU3HHU Ha 3eMiie.

OHepreTnueckuii oOMeH B KJeTKe. PacrieruieHne BelecTB, BBIIEICHHE M aKKyMYyJMpPOBaHHE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KieTouyHoe nbixaHue. OxuciauresnsHoe (ocdopunmupoBanue. DPPeKTHuBHOCTH
SHEPreTHYECKOro oOMeHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanms u JJHK. Peanuzamus rermerndeckoit
uHpOpMaIUK B KiIeTKe. ['eHeTH4IecKnit Ko U ero cBoiicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KonnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6mocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M XKH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bonesnu pacteHni, )KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITN/1a.
OOparHasi TpaHCKpHWIIIUS, peBepraza W uHTerpasa. [IpoduiakTuka pacnpoCTpaHEHHS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

IToptpetsl: H. K. Konenos, . 1. MBanosckui, K. A. Tumupsses.



Tabmurel w1 cxembl: «Tunbl mUTaHus», «Metaboam3m», «MUTOXOHAPU», «DHEPreTHYCCKUN
obOmen», «Xnopomnact», «®otocunre3», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHHUpPOBaHUE TEHa»,
«Cunres Oenkay, «'eHeTndeckuii koq», «Bupyce», «bakrepuodaru», «CTpoeHHE U KU3HCHHBIA ITHKIT
Bupyca CIIN/]a, 6axteprodaray, «Pemmukammsa JHK».

OoGopynoBanue: moaenu-amuinkayu «Yasoenue [IHK u Tpanckpunmusy», «buocuntes Oenkay,
«CTtpoeHue KIeTku», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTouHbI# 1K, WK )KU3HCHHBIHN 1TUK KieTku. MaTepdasza u mutos. [Iporecchl, mporekaromme
B uHtepdase. Permukanus — peakius marpuanoro cudte3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIN
HA0Op — KapuOTHIL. J[MIJIONTHBIN U TarIOUIHBIA XpOMOCOMHBIE Habopbl. Xpomaruasl. I{utonoruueckue
OCHOBBI Pa3MHOXKCHUS M MHIUBUTyaIbHOT'O PA3BUTUS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu Mutosa. [Iporeccel, mpoucXosIIie Ha pa3HbIX CTaIUIX MUTO3A.
buonorunyeckuii cMpIci1 MUTO3a.

[Tporpammupyemasi rTuOEIh KIETKHA — arloNTo3.

®DopMBI pa3sMHOXKCHHSI OPraHM3MOB: Oecrojioe W TOJ0BOe. Buabl 0ecrosioro pa3MHOKEHUS:
JICJICHUE HAJBOE, IIOYKOBAHHME OJHO- M MHOTOKIETOYHBIX, CIIOPOOOpPa30BaHUE, BEreTaTUBHOC
pasMHOXeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUEHUE /IS CEICKIIUU.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Ipouecchl, mpoucxosiue Ha cTaausix Meios3a. [loBeneHue XxpoMocoM B
Mmeitosze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaueHHE MeHo3a.

I'amerorenes — mporecc 00pa30BaHMsI MTOJIOBBIX KIETOK Y dKUBOTHBIX. [ [0JI0BBIE jKeTe3bl: CeMEHHUKU
n suyarkd. OOpazoBaHME W Pa3BUTHE IIOJIOBHIX KJIETOK — ramMeT (CIepMaTo30ul, SIMIEKIIeTKa) —
criepMaroreHe3 u oBorenes3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK B CriepMaTo30ua0B. OIIoI0TBOpEHHE.
[TapTeHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBEHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
SMOPUOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKHUBOTHBIX: JPOOJIGHWE, TacTPYISIIHsS, OpTraHOTeHE3.
[loctomOpronansHOE  pa3BuTHE. THIBI  TOCTIMOPHOHAILHOTO — Pa3BUTHA: TPSAMOE,  HEMpSIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Pocrt u pa3Butue pactenuil. OHTOreHe3 LIBETKOBOIO PACTEHUSI: CTPOCHHUE CEMEHH, CTaJAUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumel 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», <«/IBOWHOE OILTOMOTBOpEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuiiy,
«CTtpoeHue mOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsii mukmy, «Pemnukamus JHK»,
«Murosy, «Melo3y», «IIpsimoe u HenpsiMoe pa3BUTHEY», «]'aMETOTeHE3 Y MIIEKOMUTAIOMINX U YEIOBEKay,
«OcCHOBHBIE CTaJUU OHTOTE€HE3a.

OGopynoBaHHe:  MHKDPOCKOII,  MuUKporpenapaTsl  «CrepMaTo30uIbl  MIIEKOIHUTAIOIMIETOY,
«Sliueknerka miekonuraomero», «KapuokuHe3 B KIETKaX KOpELIKa JyKa», MarHUTHasT MOJEINb-
amuikanus «/lenenne xinerkm», monens JJHK, Monens meTadazHoit XpoMOCOMEL.

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

Jlaboparophas pabora Ne 3. «HaOroeHre MUTO3a B KJIETKaX KOHUHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKPOIIpeTrapaTax.

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpeTrapaTax.

Tema 6. Hacjie1cTBEHHOCTh M U3MEHYHMBOCTb OPraHU3MOB.

IIpenmet u 3amaun TeHETUKU. VIcTOpUS pa3BUTHS TCHETHKU. POb IUTONOTHHA M AMOPHOIIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOmbl
FEHETHKH  (THOPHUIOJIOTMYECKUH, I[IMTOTEHETHUYSCKUH, MOJCKYJIpHO-TeHeTHuecKuii). OCHOBHBIC
TeHeTHIEeCKUE TOHTHI. | eHeTHIecKass CHMBOJIMKA, HCITOJIh3yeMas B CXeMaX CKpPEITUBaHUH.



3aKOHOMEPHOCTH HACJCIOBaHMS NPU3HAKOB, ycTaHOBJIeHHBIE I'. Mennenmem. MoHoOruOpumaHOE
CKpelrBaHue. 3aKOH eIuHO00pa3usi THOPUIOB MEPBOro MOKOeHUs. [IpaBuiio JOMUHUpOBaHUS. 3aKOH
pacuierieHus npu3HakoB. ['unoresa unctoTsl rameT. [lonHoe U HEMOHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpemrBanue. 3aKOH He3aBHCUMOTO HACJeI0BaHuUs IPU3HAKOB. [luToreneTndeckue
OCHOBBI  JIMTHOPHJHOTO  CKpEIWBaHUs.  AHamu3upyloliee  ckpemmpaHue.  Vcmonb3oBaHue
AHATM3HUPYIOIIETO CKPEIUBAHMYSI [T ONPECIICHUS] TEHOTUIIA OCOOU.

CueruieHHOE HacienoBaHue npusHakoB. Padora T. Moprana 1o CIEIJICHHOMY HACJCJIOBAaHUIO
reHoB. Hapy1ienue cuienaeHust TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTHU. | eHeTUYECKUE KapPThI.

I'enetuka mona. XpOMOCOMHOE OIpenesicHue Iojia. AYyTOCOMBI M TOJOBBIE XPOMOCOMEL.
['omorameTHbIE U TeTeporaMeTHbIE Opranu3Mbl. HacnenoBanue mpu3HakoB, CIEIUICHHBIX C ITOJIOM.

W3menunBocTh. Bubl M3MEHUYMBOCTH: HEHACJEICTBEHHAss W HAacleICTBEHHas. Ponb cpenbl B
HEHACJICCTBCHHON U3MEHYUBOCTH. XapaKTEPUCTUKA MOAH(DHUKAIIMOHHONW H3MEHUYNBOCTU. BapuarmonHbIi
psin U BapuanmonHas kpuas. Hopma peakiun npusHaka. KonuduecTBeHHbIE U KaU€CTBEHHBIC TPU3HAKU U
ux HopMa peaknuu. CBoicTBa MOTU(UKAITMOHHON H3MEHYMBOCTH.

HaCHCI[CTBCHHaSI, WNJIIX TCHOTUITMYCCKasl, U3MCHYNBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWMHATUBHOW HW3MEHYMBOCTH. MyTallMOHHAas W3MEHYHBOCTb.
Knaccudpukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBbIe. YacToTa W TPUYMHBI MYyTalWi.
MyTtareHnble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HAaceACTBeHHOH n3menunBocty H. M. Basumosa.

BHCHI[CpHaSI HaCJICACTBEHHOCTh U U3MCHYUBOCTB.

I'enetuka w4yenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOIbl T€HETUKH  YEJIOBEKA:
TeHEAIOTUIECKHA, OJM3HEIOBhIH, ITUTOTCHETHIECKUN, OMOXUMHYECKHN, MOJEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOe OTIpeieJIeHre TeHOTUTIA: TTOTHOTEHOMHOE CEKBEHHUPOBAHHE, TCHOTUIIMPOBAHNE, B TOM YHCIIS
¢ nomompio III[P-ananu3a. HacinencTBeHHbIe 3a00J€BaHMS UEIOBEKAa: T'eHHBbIE OOJIE3HH, OOJC3HU C
HACJIEJICTBEHHON NPEepaciooKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. CoMaTH4ecKre W TeHepaTHUBHBIC
myTtanuu. CTBoNOBBIE KieTKH. [IpwHIUIEI 3m0poBOro 00pa3a >KU3HH, AMATHOCTHKH, MPO(IIAKTUKA U
JIEYCeHUsI TeHETHYEeCKNX Oose3Heil. MenuKo-rTeHeTHIecKoe KOHCYJIbTHPOBaHHE. 3HAYEHNE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBAaHUI YEeIIOBEKA.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €T0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
CKpemurBaHuey, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHu, «Meio3y, «B3anmopeiicTBre
aJIIeNbHBIX TEHOB», «l eHeTHuecKkne KapThl PAaCcTeHWi, JKMBOTHBIX W 4YelloBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIIEJIOBAHNS, CIICTUICHHOTO C TIOJIOM», «KapruoTHITEI YenoBeKa 1 JKUBOTHBIX», « BUIbI
W3MEHYHBOCTHY, «MoaudukaonHas W3MeHYHBOCTHY», «HacnmenoBanue pesyc-tdakropay, «l'eHermka
rpynn KpoBu», «MyTallnOHHAS N3MEHYHBOCTBY.

OGopynoBanue:  Mojenu-amuinkanuu — «MoHoruOpumHOe — cKkpemuBaHue»,  «HemomHoe
ToMUHUpOBaHue», «JurunbpumHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHKPOCKON |
MuKporpenapatr «Jpo3odunay (Hopma, MmyTanud (popMbeI KPBUTEEB B OKPACKHU Tena), repoapuii «I opox
TTOCEBHOM».

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophast paGora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO U JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yueHue MOAU(PHUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BAapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».

Jlaboparophas padota Ne 7. «AHayu3 MyTanui y Apo30(QHIIbl HA TOTOBBIX MHKPOIIperiapaTaxy.

[TpakTrueckas padora Ne 2. «CocTaBjieHHE U aHATIU3 POJIOCIIOBHBIX YEIIOBEKAY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.



CenekIys Kak HayKa U Ipoliecc. 3apokIeHue celeKInu u nomectukanus. Yuenue H. 1. Basunosa
0 IIEHTpaX MPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUH. LIeHTphI MPOUCXOXKACHUS TOMAIITHIX
>KUBOTHBIX. COpT, OpOAa, IITAMM.

CoBpEeMEHHBIC METO/TbI CEJICKIIMKA. MacCOBBIA U HHIUBUIYAJIbHBIM OTOOPHI B CEJICKIIUN PACTCHUH U
)KUBOTHBIX. OIICHKAa SKCTepbepa. BIU3KOPOACTBEHHOE CKpEIIMBaHWE — WHOpUAMHT. Ywucras JTUHUSL.
CkpelBaHie YHCTHIX JUHUHA. ['eTteposuc, wau rubpumHas cuia. HepoacTBeHHOE CKpelluBaHUE —
ayropumunar. OtnanéHHas ruOpuam3anus M € ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIyYCHUS
MOJUILTONAOB. JIOCTHKEHUS CENIEKIINN PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexnonorust Kak oOTpacib NOPOU3BOACTBA. ['€HHAas WHXXKEHEpPHUS. ITambl CO3AaHUS
pexomoOunanTaolt JIHK u TpaHcrenHsix opranm3moB. Knetounas wmkeHepus. KieTo4HBIE KyJIbTYpBI.
MukpokioHaJIbHOE Pa3MHOXCHUE pacTeHui. Knonuposanue BBICOKOTIPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. ODKOJIOTMYECKHE U ATHYeckue npobiembl. [MO — reHeTHYecKH
MOIU(DUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. I1Banos.

Tabmuiel u cxembl: kapra «lleHTpbl MPOUCXOKIECHUS U MHOTO00pa3us KyJbTYPHBIX PAaCTCHHII,
«ITopoapl mOMamIHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHi», «OTnaléHHas TUOpUAM3ALIHSY,
«Pabotel akagemuka M. @. HBanopa», «llomumnongus», «O0bekThl OMOTeXHONOTHH», «KierouHbie
KYJBTYPHI U KIIOHUPOBaHHE», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TJIOJIOB M KOPHEILIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTCHIUSY.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Oxckypcusi «OCHOBHBIE METOABI W JIOCTIKCHHS CENEKIIMM pAcTeHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBINA YYaCTOK, B TETNIMYHOE XO3SHCTBO,
mabopaToOpHIo arpOyHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOIOTHSA.

IIpennocbulk BO3HHUKHOBEHHS 3BONIOLMOHHONW TEOPUH. ODBONIOIMOHHAS TEOpPHUs U €€ MeCTO B
Ouosiorun. BiansHue 3BOMIOIMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lasleoHTONOrHYECKHE: TIOCIEIOBATENBHOCTE IOSIBJICHUS BHIOB B
NaJICOHTOJIOIMIECKO JleTonucH, nepexoausie ¢popmel. buoreorpaduueckue: cxoAcTBO U pazanune GayH
1 (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYEeCKHe: CXOICTBA M pasyinuusi HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBEHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTWYHBIE, PYJUMEHTApPHBIE OPraHbl, aTaBH3MBI.
MonexynsipHO-OHOXMMUYECKHE: CXOACTBO MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META00INIECKUX
IyTel y BCEX OpraHU3MOB.

OpomrononHas teopusi Y. JlapsuHa. IIpennocbulkM BO3HUKHOBEHMS JapBHHU3MA. JIBHXKyIue
CHJIBI 3BOJIONMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MpPU OTPAHUYEHHOCTH PECypCoB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0oCHOBHBIE MTOTOKEHUSI.

MuxkposBomonus. [lomynsius Kak eAMHALIA BUAA U IBOITIOIIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHASI N3MEHYMBOCTh. [lomynsiMoHHbIe BOJHBI | Apeiid renos. M3onsims U Murpanms.

EcrecTBeHHBIN 0TOOp — Hanpapmstomuil Gakrop sBomonun. GopMbl ecTecTBEHHOTO 0TOOpA.

IIprcoco0eHHOCTh OPTaHW3MOB KakK pe3yiabTaT 3BoJionuU. [IpuMepsl mpucmocoOneHuit y
opraan3mMoB. ApoMopd 036l 1 HAUOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE ()OPMBI BUI000PA30BaHMUS: reorpauueckoe,
3KOJIOTHYECKOE.



MakposBomonusi.  Dopmbl  dBomIONMM:  QUIETHYECKAs, OWBEPreHTHas, KOHBEPIeHTHa,
napauiensHas. HeoOpaTuMocTh SBOITIOIHY.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBaHHBIX MpenkoB. Ilporpeccupyromas crenuamu3anus.
AnanTuBHas paauanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHM4Yeckoro Mupa Ha 3emie», «3apObIIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0ppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pasue copToB pacTeHui», «MHoroodpasue Hopoa KUBOTHEIX», «llomymsiuuny, «MyTanuoHHast
U3MEHUUBOCTEY, «ApoMopdo3sl», «Mamoamanranum», «OOmas aereHepauus», <«IBIKyIIHE CHIIBI
spomonny», «Kaprta-cxema wmapmpyrta mytemectsus Y. [lapsuna», «bopsba 3a cymiecTBoBaHUEY,
«[IpucnocobneHHoCcT,  OpraHu3MoBy», «leorpaduueckoe  BHIO00Opa3oBaHUE», «IKOJOTHUECKOE
BU1000pa30BaHUEY.

O0bopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3NUYHbIMU THUIIAMH OKPACKH, HA0OD MJIOJ0B U CEMSIH,
koyuteknust «l[IpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUH Y )KUBOTHBIX», MOJeslb «OCHOBHBIC HAIPaBICHUS
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOeHKE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX).

Bbuoreorpaduueckast kapra Mupa, Kowiekusa «DopMbl COXpAaHHOCTH HCKOMAEMBIX YKHBOTHBIX H
pacTeHuii», Mmojensb ammukanus «lIepekpéct XxpoMocom», BlIaKHbIE penapaTsl «Pa3BuTue HACEKOMOroy,
«Pa3ButHe IATymKkn», MuKpomnpenapat «Jpozodunay (Hopma, MyTanuu GopMbl KPBUIBEB U OKPACKH TETa).

JlaGopaTopHble H MPaKTHYeCKHe PadOThI:

Jlaboparopnas padorta Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas pabota Ne 2. «Onmcanne mpucocoOJICHHOCTH OpPTaHW3Ma M €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HM Ha 3em.ie.

JloHayuHble peAcTaBICHUS O 3apOKACHUM KU3HU. HayuHble THIOTE35I BOSHUKHOBEHUS JKU3HU Ha
3emite: aOWOTE€HE3 M MMAHCTIEPMUS. XUMHUIECKast SBONIONNSA. AOMOTEHHBIH CHHTE3 OPTaHMYECKUX BEIIECTB
U3 HEOPraHMYeCKUX. DKCIIEPUMEHTAIBHOE MOATBEPXKICHUE XMMUYECKOH 3Boonuy. HayaneHble 3Tamnbl
Oomornoruueckoit sBomoruu. ['mmoresa PHK-mmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE NPOTOKIETKH. IlepBbie KieTKH 1 uX 3Bostonus. PopMHUpOBaHHE OCHOBHBIX IPYTII KUBBIX
OpraHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1o 3paM U nepuojaM. Karapxel. Apxelickas U IpOTEpO30HCKas 3pHI.
[lameozoiickass spa u e€ mepuombl: KeMOPHICKHIA, OPJOBUKCKHHA, CHIYPHUIACKHH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBINA, IEPMCKUH.

Me3so3zoiickas 3pa U €€ nepuoabl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaitno3olickas 3pa u €€ nepuobl: NajneoreHoBbl, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepucTHKa KIMMaTa M TEOJOTHMYECKMX IpoueccoB. (OCHOBHBIE 3Talbl  3BOJIIOLUH
PacTUTENLHOTO M >KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHuil u >KuBOTHBIX. IlosiBiIeHue, pacuser u
BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOMonHMd. OCHOBHBIE CUCTEMATHYECKHE TPYIIIIbI
OpPTaHU3MOB.

OBOJNIONMS YeJIoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBA W Pa3IMYMsl YEIOBEKa M JKWBOTHBIX.
CucrtemMaTHuecKoe I0JIOKEHHUE YEI0BEKa.

JBwwkymiie cwibl (GakTopbl) aHTporioreHe3a. HaciencTBeHHass H3MEHYHMBOCTh M €CTECTBEHHBIH
ot0op. OOmecTBeHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYANN TPY/la, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTpaONUTekw, YemoBek ymenbii, YemoBek
npsaMoxoasiui, Uenosek HeaHaepTanbCKuil, Yenoek pa3yMHblidl. Haxonku HCKOMIaeMbIX OCTaTKOB, BpEMs
CyIIIeCTBOBAHMSI, 00JIACTh PACTIPOCTPAHECHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.



Yenoeueckne pacbl. OcCHOBHbIE OOJNBIIME pachl: €BpONeoMgHas (€Bpasuiickas), Herpo-
aBCTpaJIOUTHAS (3xBaTOpHUANIEHAS), MOHTOJIOH THAS (a3zmaTcko-amMeprKaHCKast). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputnka pacusma.

JdeMoHcTpanum:

Ioptpetsr: ®. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuuer u cxemsl: «Bo3HnkHOBeHHe CONHEUHOW CHUCTEMBbD», «Pa3BUTHE OpPraHW4YecKOr0 MUpPay,
«PactutenbHas kinetkay, «KuBoTHas kietka», «lIpokapuoruueckasi kietka», «COBpeMEHHAasl CHCTEMa
OpraHuueckoro mMupa», «CpaBHEHHE aHATOMHUYECKHX YEepPT CTPOCHUS YeJOBEKa M UYeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJICOHTOJOTHYECKHX HAaXOJOK MPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/peBueiiue moamny», «pesaue moan», «[lepBeie coBpeMeHHBIE IO, «HeToBeuecKue pace.

Ob6opynosanue: mymsoku «[Iporcxoxaenne demoBekay (OIOCTHI aBCTPATONHUTEKa, TUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHBOHIIA), CJCTIKH WM H300paKeHH KAMEHHBIX OpYyIUil MepBOOBITHOTO YEIOBEeKa
(xamHM-YoOMTIEpHI, pyOuIa, ckpebia), reoxpoHoaornyeckast Tabiauua, Komekusa «PopMbl COXPaHHOCTH
HCKOIAaeMBbIX XUBOTHBIX U PACTEHUN.

JlabopaTopHbie U IPAKTHYECKUE PA0OTHI:

IMpakTrueckas padora Ne 1. «l3yueHuWe HMCKOMAaeMbIX OCTAaTKOB PACTCHHH W JKUBOTHBIX B
KOJUTEKLIUSAX).

OKCKypcusi «OBONIOIMS OpPraHMYecKoro Mmupa Ha 3emie» (B €CTECTBEHHO-HAYWHBINM WU
KpaeBeIUSCKUH My3eil).

Tema 3. OpranusMbl U OKPY:Ka0LIAs cpeaa.

OKOJIOTHsI KaK Hayka. 3aJadyd M pas3feiibl 3KOJOruu. MeTolbl 3KOJOTMYECKUX HCCICIOBaHUIL.
DKOJIOTHYeCKOe MHUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 00UTaHUSI OPTaHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxonormdeckre  QakToppl. Kiaccuukamuss  SKoIOTHYecKnX  (PaKTOpOB:  aOMOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHBIE. J[eiicTBre HKOIOTHYecKX (aKTOPOB HAa OPTaHU3MEI.

AbGunotndeckre (HaKTOpel: CBET, Temreparypa, BiakHocTb. Dortomepmommsm. [Ipucmocobmenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTUIECKHUX (PaKTOPOB. bHOTOTHYeCKe PUTMEI.

buorndeckne daktopel. Bumbl OMOTHYECKMX B3aWMOJACHCTBUI: KOHKYPEHIIHS, XWUITHHYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, Koomepamus, MyTyaiaw3M, KOMMEHcCaM3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHcalnu3M, HeWTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAHHUS OPTAaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKN MOy, OCHOBHBIE IMOKA3aTEeNH TOMYJISIIANA: YUCICHHOCTS,
TUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIys. /JMHaMHKa YMCIEHHOCTH TOIMYIISAUU U e
PETYIALHSL.

JdeMoHcTpanum:

IToptpetsr: A. I'ym6onpar, K. @. Pynse, O. I'ekkens.

Tabmumsr u cxemsl: kapra «lIpupomnbie 30HBI 3emin», «Cpefasl OOWTaHHWS OpPTaHU3MOBY,
«Dotonepuoamzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH TMOMYJSIHUU HWH(]Y30puu-
Tydenbkuy, «Iuimesbie nenuy.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PACTEHHM M3 Pa3HBIX MECT
oOuTaHUS.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTUE YEPEHKOB KOJIeycay.

IIpakTuueckas padora Ne 2. «[1oACU€T MIOTHOCTH MOMYJIAIUI Pa3HbIX BUIOB PACTCHHUI.

Tema 4. Coob11ecTBa M 3K0OJOTHYECKHE CHCTEMBI.

Coo01iecTBo OopraHu3mMoB — OuHoieHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tpoduueckas (numiesas). Bunsi-nomuHanTel. CBsizu B OHOIIEHO3E.

Okonoruveckue cucTeMbl (9kocuctembl). [loHsiTme 00 2JKocucTeMe U OHOTrEOIeHO3E.
OYHKIMOHAIbHBIE KOMITOHEHTHI SKOCHUCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, pexylneHThl. Kpyroopor



BEIIECTB U MMOTOK SHEPruu B 3kocucteMme. Tpoduueckue (MULIeBBIe) YPOBHH dKocHcTeMbl. [TumeBsie nenu
n cetn. OCHOBHBIE MOKa3aTeNd SKOCHCTEMBbI: OMoMacca, MPOAYKUHUS. OKOJOTHUYECKHE MHUPAMUIBIL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIISINS, Pa3BUTHE.
Cyxkueccus.

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

AHTpOTIOTEHHBIE  DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonoruueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akTtop ycTOWYMBOCTHM OdKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pasHooOpasus Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panunpl, coctaB u cTpykTypa Ouochepsl. JXKupoe
BemecTBO M ero QgyHkmuu. OcobeHHOCTH OHOC]epsl Kak I00aNIbHONW 3KOCHUCTEMBL. JHMHaMHu4eckoe
paBHOBecHe 1 o0paTHast CBsI3b B OHocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMHUYECKUE LUKIIBI 3JIEMEHTOB (yTIiieposa, a3oTa). 30HaJbHOCTb
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBO B Ouocepe 3emiu. AHTPOIOTCHHbIE H3MEHEHUs B Ouocdepe. [odanbHbIC
3KOJIOTMYECKHUE MPOOIEMBI.

CocymecTBoBaHne MpupoAbl W dYenoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3Hs Kak OCHOBA
ycroitunBocTr Ouocepbl. OCHOBa pPalMOHANBHOTO YIPaBICHUS TPUPOIHBIMH pecypcaMH H HX
ucnonb3oBanue. JocTiKeHNs ONOOTHH U OXpaHa IPUPOIBL.

JdeMoHcTpanum:

Ioptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. UI. Bepraackuii.

Tabmumer n cxemsl: «llumessle menm», «buorneHo3: coctaB W CTpyKTypay, «lIpupoanbie
coobmmecTBay, «llenn muTtanmsy, «Komornyeckas nupamuaay, «brocdepa u gemoek», «IKocHCTEMA
LIMPOKOJIUCTBEHHOr0 Jiecay, «IJKOCHUCTEMa XBOHHOro jeca», «buoleHo3 BomoéMa», «ATpOLEHO3,
«IIpumMepHbIe aHTPOIIOTr€HHbIE BO3CHCTBUS Ha IPUPOLY», «BakHeHIe HCTOUHUKH 3arpSI3HEHUS BO3AyXa
U TPYHTOBBIX Boz», «[louBa — BaxHelmas coctasistomas ouocheps», «DPakTopbl Aerpatanuy Mo4By,
«[lapaukoBbiil 3¢dexr», «PakTOpbl PaAMOAKTUBHOIO 3arpsizHeHHs Ouocdepb», «OOmas CTpyKTypa
ouocheps», «PacrpocTpanenue xu3HH B Onocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyrosopor
yriepoza B ouocdeper, «KpyroBopot azora B mpupoae».

ObopynoBanue: Monenp-ammuMkanus «TunuyHble OMOLEHO3BD»Y, repOapuil  «PacTurenbHble
coobuiecTBay, komwiekuun «buomenos», «Bpeaurenn BakKHEHIIMX CEIBCKOXO3SHCTBEHHBIX KYJIBTYDP»,
repbapuy M KOJUIEKLIUH PACTEHUIl M KMBOTHBIX, NPUHAIUIEKALINE K Pa3HBIM HKOJOTMYECKHM TpyIIiam
onHoro Buaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHnsT OXpaHIEMbIX BHUIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCsi TpPeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00yUYaOIIUMHUCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyrolne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPaKIaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUN K 00y4eHHI0 OUOJIOTHH,
LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIUIHMNA pa3BUTHsI OMOJOTMYECKOr0 3HAHHS, TOTOBHOCTh M CIIOCOOHOCTH 00yYaroImuxcst
PYKOBO/CTBOBAThCS B CBOEH I€ATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, IPUCYIITUMH CUCTEME
Onosornueckoro oopa3oBaHus, HAUINYKE YKOJIOTHYECKOTO PABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH LETH
CTPOUTD KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MpeaMeTa «BbuoJIorus» JOCTUraloTcs B €AWMHCTBE YUEOHOH U
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIICCTBE MpaBHIAMH W
HOpPMaMHU TIOBEICHUS M CIHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTUS BHYTPEHHEHN MO3ULIMH JTUYHOCTH, IATPUOTU3MA, YBaKECHHUSA K 3aKOHY U MPABONOPAIKY, UETOBEKY
TpyZa U CTapIeMy OKOJIEHHIO, B3AUMHOTO YBaXKEeHHS, OEPEeKHOTO OTHOMIECHUS K KYJIbTYPHOMY HACJIEIUI0
Y TpaIULKSIM MHOTOHAalIMOHANBHOrO Hapona Poccuiickoit denepanuu, Npupoie U OKpyKarolleil cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mnpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTH O0YYarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAlWH, TO3UTHBHBIX  BHYTPEHHUX  YOEKISHUIA,
COOTBETCTBYIOUINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OIbITa
U OTBITA AESITEILHOCTH B MPOLIECCE PEATU3AL[MU OCHOBHBIX HAIIPABJIECHUM BOCIUTATEIBHON ACSITENIBHOCTH,
B TOM UYHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIErocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPaB ¥ 00513aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPS/IKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JeSTETFHOCTH MPH CO3JaHUN Y4eOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U TTO3HABATEIHHBIX 33]1a4, BHITIOJTHEHUH OUOIIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HMIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHON
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JIEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBHS JIFOIeH
C Pa3HBIMH YOKICHUSAMH, KyTbTYPHBIMHU IIEHHOCTSIMH U COITUAIBHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOIHEHUSI yUeOHBIX, MO3HABATELHBIX
M HCCIIeIOBATENBCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXIaHCKOM MIEHTHYHOCTH, TATPHOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJbTYpY, HPOILIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM MPUPOJBI, TOCTIKeHUsIM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOJBI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBa;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUUI0 M MPUHUMATh OCO3HAHHBIE pEIICHHs, OPHEHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS IIEHHOCTEH CeMEUHOM KM3HU B COOTBETCTBUU C TPAIULIUAMU Hapo10B Poccuu;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

3CTETUYECKOE OTHOIICHNE K MUPY, BKIIIOYAs SCTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPyAa, OOIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AEHCTBHS )KMBOM MTPUPOJIBI U €€ EHHOCTH;

TFOTOBHOCTHb K CAMOBBIPAXKCHUIO B PA3HBIX BHJAX HUCKYCCTBaA, CTPCMJICHUC MPOSABIATL KauCCTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOro o0paza XW3HU (3I0pOBOE MHUTAHWE,
COOJIF0IeHre THTHEHNYECKHX MPABUII U HOPM, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, PETYIsIpHAs
¢u3nyecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY
(U3UIECKOMY U TICUXHUYECKOMY 3I0POBEIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUE TOCIECTBUIA U HETIPHUSTHS BPEIHBIX MPUBBIUEK (YIOTPEOISHHSI aIKOTONIs, HAPKOTHUKOB,
KypeHus);

6) TPY10BOIr0 BOCIIMTAHMS

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TPpOoPEecCHOHATBLHOW NEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH 11EIecO00pa3sHOe OTHOIICHHE K MIPUPOJIE KaK HICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE e€
CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHSI OKOJIOTHYECKON KYJIBTYPBI: MPHOOPETEHHE OIbITa IUTAHUPOBAHUS TIOCTYIKOB H
OLICHKH X BO3MOKHBIX ITOCJIEICTBUN JUIsl OKPY>KAIOIIEH Cpeabl;

OCO3HaHME TI00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM U ITyTel UX PEIIeHIS;

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pemieHnu TpoOIeM, CBA3AHHBIX C pPAlMOHAIBHBIM MPHUPOJIONONF30BAHNEM (COOMIOCHUE TPaBHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHHUE PABHOBECHUA B JKOCHUCTEMax, OXpaHy BH/OB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
IIPOrHO3UpPOBaATh He6HaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCICACTBUA NPCAIIPHHUMACMBIX JleﬁCTBI/Iﬁ u
MIPEIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHKAaTUBHOH M COLMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOW IESITEIBHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U 0OIIECTBEHHOM MPaKTUKU, OCHOBAHHOIO Ha JUAJOre KyJbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroHaTBHOTO HAYYHOTO MBILIJICHUS, CO3/IaHIH LIEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIEM MUPE KaK
0 €IMHCTBE NPHUPOJBI, YEIOBEKa W OOIIECTBA, B TO3HAHUM NPUPOTHBIX 3aKOHOMEPHOCTEHW M PELICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YPOBHSA pa3BUTUA MEAULIUHBI, CO3AaHNUC NIEPCIICKTUBHBIX 6HOT€XHOHOFHI71, CIIOCOOHBIX peliaTh pECYpPCHBIC
HpO6HCMI)I Pa3BUTHUA YCIOBCUCCTBA, IOUCKA HYTGP'I BbIXOJa U3 rI100aIbHBIX DKOJIOTMYECKUX HpO6JICM u
obecriedeHusi Tmepexofa K YCTOHYMBOMY pAa3BHTHIO, PAIlMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB YKHU3HU;

3aMHTCPCCOBAHHOCTD B IOJIYUYCHHHU OHMOJIOTHYECKUX 3HAHUH B EJIAX ITOBBIIIICHHUA O6H1€I\/'I KYJIbTYPBbI,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOH dYacTu (YHKIIMOHAIBHONH TPaMOTHOCTH
oOy4atonuxcs, GopMUPYyEeMOH TPH U3ydeHUH OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BaTh IIOJydaeMble 3HAHMA Ui aHaIM3a U OOBSICHEHMS SIBJICHUI OKpY)KAIOLIEro MHUpa H
NPOUCXOMAMMX B HEM HM3MEHEHHH, yMEHHE JellaTb OOOCHOBaHHBIE 3aKJIIOYCHHUS] HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS NAHHBIX C LIENbIO MOITY4YEHHs JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJBb30BAaTh OMOJOTMYECKHE 3HAHMA IJISl PEIIeHHs MpodieM B
PeabHbIX )KU3HEHHBIX CUTYALSX;

OCO3HAHHWE LIEHHOCTH HAayYHOH [EeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATh IPOEKTHYIO H
MCCIIEIOBATENbCKYIO NESITENbHOCT MHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJY4YEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH NOTPEOHOCTSMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbBIE pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa «bHoNoTHsy BKIIIOYAIOT: 3HAYUMbIC
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIOIIMe IEIOCTHOCTh HAYyYHOH KapTHHBI MHpa W CIEHU(HUKY METOJIOB
MO3HAHMS, WUCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MpOIlecc, CUCTEMA,
Hay4HbIH (haKT, MPHUHINIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
W3MEpeHHe, OKCIEPUMEHT W JPYTuX), YHUBEpPCAIbHBIC YUYeOHBIE JCHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATUBHbIE, PETYIISITHBHEIC), o0ecreunBaromye (GopMupoBaHue GyHKIIMOHAITLHON TPAMOTHOCTH U
COIMAJFHOW KOMIETEHIIMN OO0YYaromNXCsl, CIIOCOOHOCTh OOYYarOIIMXCsl KCIIOJNIb30BaTh OCBOEHHBIE
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
IIO3HABATEJIBLHON U COLMAIbHON ITPAKTHKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYITUPOBATH M aKTyaJIM3UPOBATH POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kinaccuukanmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYSCKUX MOHSTUN (BBIICIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHATHSIMHU);

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTHh JIOTHYSCKUE PacCyXIeHUs (MHIYKTUBHBIC, ICIYKTHUBHBIC, I10 AHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKUX 00BEKTaX, a TAK:KE MPOTHBOPEUHUIT pA3HOTO PO/Ia, BHIIBICHHBIX
B Pa3IMYHBIX UH()OPMAIMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTEePUAIBHEIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTATOB LIENSIM, OIICHUBAThH
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PELHICHUH XKU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE AeHCTBHA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS;

UCIIOJIb30BaTh Pa3IMYHbIC BHJIBI ICSITETBHOCTH 0 MOTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH,
npeoOpa3oBaHUI0 W TPUMECHEHHIO B YYCOHBIX CHTYyallUsX, B TOM 4YHCIC MPH CO3JaHHHM YUCOHBIX W
COIMANTLHBIX MTPOCKTOB;

(GbopMHPOBaTh HAYYHBIH THIT MBIIIICHUS, BJIaJACTh HAYYHOW TEPMUHOJOTHEH, KIFOYECBBIMH
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh NIPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIOTE3y €
pellicHHs, HAXOJUTh ApPryMEHTHI sl JOKA3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTpsl U
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIECTBISTh IICJICHATNPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCcOo0OB  JeHCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh MEPEHOCHUTh 3HAHUS B MMO3HABATEILHYIO M MTPAKTHYCCKYIO 00IaCTH KU3HE IS TEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIC WICH, ITPEIaraTh OPUTrHHAIbHBIC TOIXOAbI M PEIICHHUS, CTABUTh IPOOJIEMBI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTe yueOHOro MOCOOHS, HaydHO-
MOMYJISPHON JINTEpaType, OMOJOTHUECKUX CI0BapsIX M CIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHbBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBaATh 3aIPOCHl U MPUMEHSTH Pa3INYHbIE METObI IIPU IIOUCKE U 0TOOPE OHUOJIOTHYECKOM
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIBbHYIO (OpPMY HpeAcTaBiIeHHs OMOJIOrHYecKoi HHpOpMaH
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSATh XUMHUYECKUE, PU3NUECKIUE U MaTEeMaTHYeCKUe 3HAKH U CUMBOJIBI, POpPMYJIbl, aOOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OsJiaieHHe YHMBEPCAIBHBIMH KOMMYHUKATHUBHBIMH 1eICTBUSIMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENFHO BBIMIOJHEHUS MpeiaraeMoi 3ajauu, yYUThIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3MLINHI
JPYTrUX y4acTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIloco0amMu OOIICHHS W B3aWMOJCHCTBUS, MMOHUMATh HAMEPEHHs IPYTHX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aMMO/ICHCTBUS TIPY pelIeHnH y4eOHOH 3a1aum;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX MACUCTBHH C Yy4€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIKEHHIO: COCTABIIATD IJIaH ICHCTBUI, pacpelesiiTh POJIX ¢ yIETOM MHEHUH yYaCTHUKOB, 00CYKIaTh
pe3ysbTaThl COBMECTHON paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATEIrMYECKOE IOBEACHHE B PA3JIMUHBIX CUTYalHMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

1) camoopraHu3amnus:

WCTIOJIb30BaTh OMOJIOTWYECKHE 3HAHMS ISl BBISABICHUS MPOOJIEM W UX PEIICHHS B KHU3HCHHBIX H
YUEOHBIX CUTYAIHSIX;

BBIOMPATH Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11eJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
U TOCTYIIKAX 110 OTHOIIEHHIO K YKHBOU MPHUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISIBIATEH MTPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a4d B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsiTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIHA;

JIeNlaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;



OLICHUBATh IPHOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATH ()OPMHUPOBAHUIO H MPOSIBJICHUIO ITMPOKON 3PYAUIIMU B pa3HbIX 00JacTsIX 3HAHUM,
MIOCTOSIHHO TIOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCHTh KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yJIBTATOB LIEJISM;

BJIJICTh HABBIKAMU II03HABATEILHON peIeKCMH KaKk OCO3HAHUS COBEPIIAEMBIX NCHCTBHH H
MBICITUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB M OCHOBAHHIA, UCIIOIb30BATh MPUEMBI pe(ICKCHY TSI OLICHKU
CHUTYyaIllH, BEIOOPa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH ¥ CBOEBPEMEHHO NPUHUMATh PEIICHHUS 110 X CHUKEHHUIO;

NPUHAMATh MOTUBBI M apPTyMEHTBI APYTUX TPH aHAIHU3E PE3YJIbTATOB ACATCIBHOCTH;

3) npuHsiTHE e U IPYTHX:

NPUHUAMATH ce0sl, TOHUMasi CBOM HEZOCTATKH M JIOCTOMHCTBA,

NPUHAMATh MOTUBBI M apT'yMEHTBI IPYTUX TIPH aHAIN3e PE3yJIbTaTOB ACATCIbHOCTH;

IPU3HABATh CBOE MIPABO U MPABO APYTUX Ha OMINOKHU;

pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MUP C MO3UIMHU JIPYTOr0 YeJIOBeKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpamMmmMel COO 1o 6nonornu Ha 6a30BOM YPOBHE BKITFOUAOT
cneunduueckue i yueOHoro npeamera «bruonorusy Hay4dHble 3HaHHS, YMEHUS U CLIOCOOBI ICHCTBUH 110
OCBOCHHIO, MHTEPIPETALMd U NPeoOpa30BaHUIO 3HAHWN, BUABI IEATEIBHOCTH IO IMOJYYECHUIO HOBOTO
3HAaHUS U NPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, & TAaKKe B pealbHBIX >KU3HEHHBIX
CUTYyauusixX, CBSI3aHHBIX ¢ Omojorueil. B mporpamme npeaMeTHble pe3ysbTaThl MPEACTaBICHBI IO ToAaM
oOydeHusl.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHWS ydeOHoro mpeamera «buomorus» 6 10 Knacce NOMKHBI
OTpaXKkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B () OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHHS,
0 BKJaJ€ POCCHHCKMX M 3apyOeXHBIX YUY€HBIX-OMOJIOTOB B Pa3BUTUE OHOJIOTHH, (QYHKIHMOHAIBHON
TPaMOTHOCTH YEJIOBEKA IS PELICHHS KU3HEHHBIX 33a4;

YMEHHUE PAaCKPBIBATh CO/ICpKaHNE OMOIOTUYECKUX TEPMUHOB M MIOHSTUI: ’KHU3Hb, KJIETKA, OPTraHU3M,
MeTabonmm3M (0OMEH BEIIeCTB M TPEeBpallleHHe SHEPrHH), TOMEOoCTa3 (CaMOperyisius), ypOoBHEBas
OpraHu3alys )KUBbIX CUCTEM, CAMOBOCIIPOU3BEJCHUE (PEIIPOAYKIIHS), HACIEACTBEHHOCTh, N3MEHYHBOCTH,
POCT U pa3BUTHE;

YMEHHUE U3J1araTh OMOJIOrHIecKue TEOpuH (KJIETOUHas, XpOMOCOMHAs, MyTallMOHHAS, LIEHTpaJIbHAS
JorMa MOJIeKyJsipHO# Ouosoruu), 3akonsl (I. Mengensi, T. Moprana, H. 1. BaBunosa) u yuenus (o
HEHTPax MHOT000pa3us U MPOUCXOXK/ICHHS KyJIbTYypHBIX pacteHuid H. V. BaBunosa), orpeensiTe rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJeTh METOJaMH HAayYyHOTO MO3HAHWS B OWMOJIOTMU: HAOIIOJCHUE W OMHCAHUE YKUBBIX
CHCTEM, TIPOLIECCOB U SIBJIICHUIA, OpPTaHU3AIHS U TPOBEJICHHE OMOJIOTHIEeCKOT0 SKCIIEPUMEHTA, BEIIBIKCHHUE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHHE ITOITYYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHATHI, TEOPWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalIeHUs] SHEPTHH B KIIeTKe, (POTOCHHTE3A, IIACTHYECKOTO U JHEPTeTHIECKOTO OOMEHa, XEMOCUHTE34,
MHUTO3a, Meii03a, OTTOIOTBOPEHNUS, Pa3MHOXKEHH S, HHAUBUAYAIBHOTO PAa3BUTHS OPTaHn3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH TOJTYYeHHbIE 3HAHUS U1 OOBSICHEHUS! OMOJOTHYECKHUX MPOIECCOB U ABJICHUH,
JUTSL TIPUHATHUSI TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKMU3HU C IEJbI0 oOecredeHus] 0e30MacHOCTH



CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOAEH, COONMIOAEHHs HOPM TpPaMOTHOTO IOBEICHHS B
OKpY>Kalollel NpupoIHOH cpezie, MOHMMaHnue HeOOXOJMMOCTH UCTIONIb30BaHUS JOCTIKEHUH COBPEMEHHON
Ouosioruy ¥ OMOTEXHOJOTHI TSl PAlMOHATBHOTO PUPOIOTIOJIE30BAHNS;

YMEHHE peliaTh 3JeMEHTAapHbIE TeHEeTHYECKHE 3a/1aud Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS UIS MpPEACKa3aHUs
HacJieIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIC W MpaKTUUecKue paboThl, coOM0aaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKU OLICHUBATH U HHTEPIIPETHPOBATH MHPOPMAIIUIO OMOIOTHYECKOTO COIEPKAHNS,
BKJIIOYAIOLIYIO TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX MCTOUYHHKOB (CpeAcTBa MaccoBoi MH(opmanuy,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUNA B OHOJIOIHWH,
MeAUIHEe, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOMICHHsI, 000011as OMOIOrHIEeCKYIO
MHQOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PaMOTHO MCIIOJIB30BATh MOHSITUIHBIN anmapaT OHOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce HOIMKHEI
OTpakaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO 3HAHMS €CTECTBCHHBIX
HayK, B ()OpMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHUS,
0 BKJIaJIc POCCUHCKUX M 3apyOeHBIX Y4YEHBIX-OHMOJIOTOB B pPa3BUTHE OHMOJIOTHH, (DYHKIIMOHATHHOU
rpaMOTHOCTHU YCJIOBCKA JJId PCIICHUS )KU3HCHHBIX 3a1a4,

YMEHHE PAacKpbIBaTh COACpKaHHE OHOJIOTHYECKUX TEPMUHOB M IOHSTUI: BUA, MOMYJISALHS,
reHO(OH/I, DBONIONWS, ABIKYIIUE CHIBI ((haKTOPBhI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHKE, SKOJIOTHIECKUE (PaKTOPbI, SKOCUCTEMa, IPOLYLIEHThI, KOHCYMEHTHI, PEIAyLIEHTHI, LIeTIH
MUTAHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

YMEHHUE u3JaraTb OHOJIOTHUECKHe Teopuu (dBoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsl HBOIIONNH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsimeBoro cxonctsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHnil u myteit sBomrornu A. H. CeBeprioBa, yuenus o 6uoctepe B. 1. Bepranackoro),
OIIpeIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HayYHOTO IO3HAHUS B OMOJOrMU: HAONIOAECHHE U OIUCAHHE YKUBBIX
CHCTEM, POLIECCOB U SIBJIICHUI, OpraHU3alMs U [IPOBEIEHHE OMOIOTNIECKOro 3KCIIEPUMEHTA, BBIABHKECHUE
TUIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IOyYSHHBIX
Pe3yJIbTAaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUH M 3aKOHOB, YMEHHE JAeaTh BBIBOJIBI Ha
OCHOBAHUH TIOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHUJIOB,
HOIYJSIIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH,  E€CTECTBEHHOIO  OTOOpa,  BHA0OOpa30BaHW,
NPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHIECKHUX (PaKTOPOB Ha OPTraHU3MbI, IEPEHOCA BEIIECTB
U TIOTOKAa SHEPrMH B 3KOCHCTEMAax, aHTPOIOTE€HHBIX W3MEHEHUH B HKOCHUCTEMAax CBOEGH MECTHOCTH,
KPYrOBOPOTa BELIECTB 1 OMOT€OXUMHUYECKHUX LIUKIOB B OHocdepe;

YMCHHE MMPUMCHSATH MMOJIYYCHHBLIC 3HAHUA JJIA OGBﬂCHeHHH 6I/IOHOFI/I‘IGCKI/IX IMpoueCCOB U HBHCHHﬁ,
JUTSL TIPUHATHUSI MPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKU3HU C IEJbI0 oOecreyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS M 3JIOPOBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHHUs HOPM T'PaMOTHOTO IIOBEJCHHS B
OKpY’Karolle MPUPOIHOM cpejie, MOHMMaHHE HEOOX0AMMOCTH MCIIOJIb30BaHMUS JOCTHIKCHUH COBPEMEHHON
OHMOJIOTHH TSl PAITHOHAIILHOTO MPHUPOJIOTIOIH30BaAHUS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCcKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B KOCHCTEMax (IETH MUTaHHS);

YMEHHUE BBITIOJHATH JIA00OPATOPHBIE M MPaKTUYeCKHue paboThl, cOON0IaTh MpaBmiia Mpu padboTe ¢
y4eOHBIM 1 JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHYECKHU OIIEHUBATh U HHTEPIIPETHPOBATH MHPOPMAITHIO OHOIOTHYECKOTO COJIePKAHUS,
BKJIFOYAKOIMYIO IICEBAOHAYYHBIC 3HAHUA U3 Pa3IMYHBIX MCTOUYHHKOB (CpeJICTBa MacCOBOH I/IH(i)OpMaHI/II/I,



HAYYHO-TIOMYJISIPHBIC ~ MaTepHalibl), PACCMATPUBATh  TJIOOATBHBIC  DKOJOTMYECCKHE  MPOOJICMEI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMCHHE CO3J/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC U YCTHBIC COOOIIEHMsI, 0000II1ass ONOIOTHIeCKYIO
HH(POPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
Kosau4ecTBO 4acoB DJIeKTPOHHbBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoabubie | IlpakTuyeckue
n/n nporpaMmbl Bcero o0pa3oBaTebHbIE
padoTsI padoThI
pecypchl
bubmuorexa LIOK
1 b 2 .
HOTIOTILL KAk Hayka 05 https://m.edsoo.ru/7f41c292
9 K 1 bu6nunoreka IJOK
HIBBIC CHCTEMBL I X Opratsatiis https://m.edso00.ru/7f41c292
3 XHUMHAYECKHAN COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41c292
bubmuorexa LIOK
4 K
HBHEACATEIRHOCTD IICTRH 6 https://m.edsoo.ru/7f41c292
5 PasMHoOxeHME U MHAMBUAYAJIbHOE PAa3BUTHE 5 1 Bub6imoreka [IOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrseHHOCTE M N3MEHUYUBOCTD bubmuorexa LIOK
6 8 1.5
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubmoteka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
butmmoreka [IOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4



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

11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBbIE
HaunMeHoBaHUe pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontposbnbie  IlpakTHuyeckue (wacpp )
NporpaMMsbl Bceero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsbl
bubmuoreka LIOK
1 D 0 9 1
BOMIOLHOHHAA DHOMOTHA https://m.edsoo.ru/7f41cc74
9 BozHukHOBEHME 1 pa3BUTHE KU3HU Ha 9 05 Bubmmorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranus OKpY Karomas cpeaa 5 1 bubmorexa [IOK
TaHU3MBbI U ST
p Py tHas cpes https://m.edsoo.ru/7f41cc74
but OK
4 Coo01ecTBa ¥ YKOJIOTHYECKHAE CUCTEMBI 9 htI/tIpSJ,I:I;I/(r)T:ZKdz;_IO.ru I7fa1cc74
bubmuoreka IIOK
P 2
° C3EPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
™ Koau4yecTBo yacos Jlata DyieKTpOHHBIE N (PPOBLIE
u/n Tema ypoxa Beero Koutpoabubie  IlpakTuyeckue S — oGpa3soBaTeJibHbIE
padoThI padoThI pecypcnl
bubmmoreka [JOK
1 buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
Merto bl HO3HAHMS )KUBOM TPUPO/IBI.
IIpakTrueckas padora Ne 1
2 «IE)IcnonmosaHIEe Pa3NUYHBIX METOJIOB 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
P N3YYIEHUU OMOTOTUIECKIX
00BEKTOBY
3 Buonoruueckue cucTeMsl, MPOLECCH U UX 1 Bubnmnorexa [JOK
U3y4eHHe https://m.eds00.ru/863e6564
4 XuMuueckuii coctaB KieTkd. Boya u 1 bubmmoreka [IOK
MHHEPAJIbHbBIE COJIH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHHEe OEIKOB 1 bubmmorexa LIOK
https://m.eds00.ru/863e6b72
DepMeHTH — OHOJIOTUYECKHE
, | Tl |
https://m.edso0.ru/863e6b72
aKTUBHOCTH (DEPMEHTOB (Ha IpUMEpPE
aMHJIa3bl WUIH KaTajiasbl)»
bu6mmoreka IJOK
! YreBozeL. Jlumms 1 https://m.edsi.ru/863e6870
Bbubnunorexa IJOK
8 Hyxnennossie kucnotel. ATO 1 hitps://m.e dS(I)_E).ru 1863e6d5¢
9 Hctopus 1 METOIBI H3YUCHUS KICTKH. 1 bubmmoreka [[OK

Krnerounas teopus

https://m.eds00.ru/863e6e88



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

10

KreTka Kak 11eI0cTHasE KHUBasi CHCTEMa
CTpoeHune 3yKapuOTHUECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3ydeHue
CTPOCHHUS KIICTOK PACTECHUIA, JXHBOTHBIX,

bubmmoreka [IOK

11 9 0.5 https://m.edso0.ru/863e6ff0
rpu0OB U OaKTEPUH MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax u ux
OITMCAHUECY
bubnmoreka IJOK
12 OOMEH BeMeCTs HilH META00H3M https://m.eds00.ru/863e766¢
bubnunoreka LIOK
13 dotocuirtes. XemocHires https://m.edscl)lo.ru/863e7c98
14 OHepreTudeckuii 0OMeH bubmoreta LIOK
https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KITeTKU. JleneHune
15| 3 eabmomm . 05 BnGmorexa LIOK
https://m.edso0.ru/863e7dc4
KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 buocunTes Oenka. Peakuus MmaTpuaHOTO Bubnmnorexa [JOK
CHHTE32a https://m.eds00.ru/863e796e
17 Tpancnsauus — OuocunTe3 Oeka bubmoreta LIOK
https://m.edso0.ru/863e796e
bu6mmoreka IJOK
18 Hexserounsie popMBbI 5KU3HU — BUPYCHI https://m.e dSCI)lO.ru 186367540
butmmoreka [IOK
19 DopMbl pa3MHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmoreka IJOK
20 Meiios https://m.edscli).ru/863e7f4a
21 OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX 05 bubnmnoreka [JOK

kiretok. OmnogorBopenue. JlaboparopHas

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



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

pabota Ne 4 «MzyueHue cTpoeHust
MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIperapaTax»
22 WNupuBuayansHOe pa3BUTHE OPTaHU3MOB bubmmorexa LIOK
FHBIIY P P https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH Bu6mmoreka LIOK
¥ I3MCHYMBOCTU https://m.eds00.ru/863e86f2
3aKOHOMEPHOC acjienoBa
P ) e https://m.eds00.ru/863e8878
CKpELIBaHUE
JurnbpugHoe ckpermuBanme. 3aKoH Bu6mmoreka [IOK
25
HE3aBUCHMOT0 HACJICIOBAHHS TIPH3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOE HacJeI0OBaHue MTPU3HAKOB.
Jlaboparophas padota Ne 5 «M3yueHue
Pe3yJIbTaTOB MOHOTHOPHUIHOTO U bubnuotexa [JOK
26 0.5
JMTHOPUTHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
JIp030(HITBI Ha TOTOBBIX
MUKpOTIpenapaTax»
I'eneTnka nmona. HacnegoBanue Bubnmnorexa [JOK
27
NPU3HAKOB, CIIETUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
W3menunBocTh. HenacnencreenHas
W3MeHYMBOCTh. JlJaboparopHas padota No
6. Mzyuyenue MoauduKannoHHON Bbu6mmoreka [IOK
28 0.5
WU3MEHYUBOCTH, MOCTPOCHHE https://m.edso0.ru/863e8efe
BapHaIMOHHOTO PsiJIa ¥ BAPHAIIMOHHON
KpHUBOI»
HacnexcrBennas M3MEHYHBOCTb.
29 Jlaboparophas padota Ne 7. «AHaiu3 05 bubmuoreka [IOK

MyTaluid y APO30(UIEI Ha TOTOBBIX
MHKpOIIpenaparax»

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



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

bubmmoreka [IOK

30 Penetika vieozexa ! https://m.eds00.ru/8638d78
PesepBHEIit ypok. O000IICHHE TIO TEME
31 «HacnencTBeHHOCTS M N3MEHIUBOCTH 1
OpPTaHU3MOB»
bubaunoreka [JOK
32 Cenekuns kak Hayka  mpouece 1 https://m.edS(I)lo.ru/863e9214
33 MeTonbl U JOCTHKEHUS CEICKIIUU 1 bubnmoreka IJOK
PaCTEeHUIA ¥ KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoMOTMS KaKk OTpacib 1 bubmmoreka [HOK
NPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34

[MTPOI'PAMME



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

11 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne Jara
Tema ypoxa Koutponbubie  IpakTHyeckue oGpa3soBare/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
1 OBOJIOIHS U METOJBI € H3yUCHUS 1 bubmmoreica LIOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs mpecTaBIeHUH 00 1 bubmmoreka [HOK
SBOJIIOLINH https://m.eds00.ru/863e9570
bubnmnoreka IJOK
3 Murkpossoors 1 https://m.edsoo.ru/863e9cle
[Tonynsauusa kak 3;ieMeHTapHas €JUHULIA
4 BUJA H dBoonnu. JlaboparopHas padora 1 05 bubmmoreka [HOK
Neo 1 «CpaBuenue BUIIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBrokymime cuibl (3eMeHTapHbIe 1 bubanoreka [HOK
(aKTOpBI) FBOIIOLUH https://m.edso0.ru/863e9da4
6 EcrecTBeHHBIN 0TOOD M €r0 POPMEI 1 bubmoreia LIOK
https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOIIOIUN:
HPHUCIIOCOOJICHHOCTh OPTaHU3MOB H
7 BuooOpasoBanue. JlaboparopHas pabota 1 05 Bbu6mmoreka [IOK
Ne 2 «Onucanune nmpucrocoOIeHHOCTH ' https://m.edso0.ru/863e9fde
opraHusMa u e€ OTHOCUTEIIBHOTO
xXapakrepa»
8 Hanpasnenus v myTy MaKpo3BOJIIOLUH 1 bubamoreta LIOK
https://m.edso00.ru/863e9cle
9 HeoOpaTuMocTh 3BOITIOLIAN 1
10 Hcropus xu3Hu Ha 3eMJIe B METOIBI €€ 1

H3y4YCHUA



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

I'unoressl MPOUCXOXKACHUA )KU3HU HA

bubmmoreka [IOK

1 3emie https://m.edsoo.ru/863ea5a6
PasBuTHe %u3HU Ha 3emIie 1o 3paM U Bu6mmoreka LIOK
12
eproIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI YBOIIOIIUU
ACTUTENILHOTO ¥ YKUBOTHOTO MHUPA.
13 lg[paKTquCKa;{ padora Ne 1 «I/I3yII)IeHHe 0.5 bubmorexa LIOK
9 https://m.edso0.ru/863ea8bc
MCKOTIAeMBIX OCTATKOB PACTEHHH U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHuYeCcKOro Bbubaunoreka [JOK
MHpa https://m.edso0.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTEHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 Jswwkymiue cuibl (pakTopsl) Bu6mmoreka [IOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH BOJIIOLIMHU YeJIOBEKa
18 UYeoBeueckue pacsl U IPUPOIHbIE bubanoreka [IOK
alanTaly 4YeI0BeKa https://m.edsoo.ru/863eaea?
PesepaHblii ypok. O60011eHue 110 TeMe
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA
3emiie»
20 OKOJIOTUs KaK HayKa
Cpenbl O0OMTaHUS U SKOJIOIHYSCKUE bubmuoreka [IOK
21
(hakTopsl https://m.edsoo.ru/863eafec
Abuotnyeckue paxTopsl. JlabopaTopHas
pabota Ne 3. «Mopdosorudeckue
29 OCOOCHHOCTH PacTEHUI U3 Pa3HBIX MECT 05 bubnmnoreka [HOK

oburanwmsi». Jlaboparopuas padora Ne 4.
«BrusiHHEE CBEeTa HA POCT W pa3BUTHE
YEPEHKOB KOJICYCa»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmmoreka [IOK

23 buoriieckie GakTopet ! https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapPaKTEPUCTHKHU

24 nomyssanuu. [Ipaktudeckas padota Ne 2 1 05
«[Toacu€T MIOTHOCTH MOIYJISAIUHN pa3HbIX
BUJIOB PaCTEHUI

25 Coo0r11iecTBa OpraHu3MoOB — OHOIICHO3 1 ﬁggi?;:i;ii?ﬁlg 63eha6a

bubnmoreka IJOK

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https://m.eds0o.ru/863eb46a

21| Sworommeon mpuni, Cootirea 1 bimorera LIOK
skocucTem, CyKueccns https://m.edsoo.ru/863eb5fa

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCHUCTEMBI

30 buocdepa — rnodanbHas skocucTemMa 1 bubanoreka [HOK
3emin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYITICCTBOBAHUS 1 bubnuotexa [JOK
ouocheps https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emnu 1

33 Cocyl1iecTBOBaHHE MPUPOJIBI U 1 bubnmnoreka [HOK
YeJI0BeUeCTBA https://m.edsoo.ru/863ebale
Pe3epBHbIit ypok. O000IICHHE TEMBI

34 «Co00111eCTBa U IKOJIOTHICCKHE 1
CHUCTEMBD)

OBLIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI (10 kaace)

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061ero 00pa3oBaHus

ChopMUpoBaHHOCTH 3HAHHUI O MECTE U POITU OMOJIOTUH B CHCTEME HAYYHOT'O
3HaHMsI ECTECTBEHHBIX HAyK, B (OPMHPOBaHUHM COBPEMEHHOHN €CTECTBEHHO-
HayYHOW KapTHHBI MEPa ¥ HAYYHOTO MUPOBO33PEHISI; O BKJIA/I€ POCCHICKIX
U 3apyOeXHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTrUH; ()yHKINOHATBHON

T'paMOTHOCTH YCJIOBCKA I PCIICHUS KU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COAEPKAHUE OMOJOTMYECKHX TEPMHHOB M IOHSATHIA:
KHU3Hb, KJIETKA, OPTaHU3M; MeTa0oiIn3M (0OMEH BEIIECTB U TpeBpalleHHe
SHEPrUH), TOMEOCTa3 (CaMOpPEeTyIAINs), YPOBHEBAsS OpPTaHM3AIHSA JKUBBIX
CHCTEM, CaMOBOCHpPOM3BeleHHE (PENpOayKUus), HACIEACTBEHHOCTS,

HU3MCHYHMBOCTb, POCT U PA3BUTUC

YMeHnue wu3narate OHOJOTMYECKHE Teopur (KJIETOYHAsi, XPOMOCOMHas,
MyTauvonHas), 3akoHel (I. Menaens, T. Moprana, H.1. BaBunoBa) u
y4aeHus (0 IEHTPax MHOr000pas3ysi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUH
H.1. BaBunoBa), ompenensaTh TpaHUIBI UX NPUMEHUMOCTH K >KUBBIM

CUCTCMaM

YMeHue BianeTh METOJaMH HayYHOTO MO3HAHUS B Ononoruu (HabironeHne
1 OIIMCAaHUC XKHUBBIX CHCTEM, HpO]_[eCCOB nu SIBJ'ICHI/II\/'I; OpFaHI/I3a]_[I/ISI nu
MPOBE/ICHHE OUOJOrMYECKOr0 9SKCIEPUMEHTA, BBIJIBHKCHUE TUIOTE3bI;
BBISIBJICHHUC 3aBUCUMOCTH Me)K,Z[y I/ICCJ'IC}Z[yeMBIMI/I BCIIMYMHaMU, O6’b$ICHeHI/Ie
MOJTYYCHHBIX Pe3yJIbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSATHHA, TCOPUH U

3aKOHOB; YMCHUC A€JIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYYCHHBIX pe?;y.]'H:TaTOB)

YMeHHE BBIIAEISTh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK ITPOKAPHOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH
MpoleccoB OOMEHa BEUIECTB U MPEBPALIEHHUs DJHEPruH B KIETKE,
(doTocuHTE3a, MIACTUYECKOIO M IHEPreTHYecKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, M€H03a, OIUIOAOTBOPEHMS, PA3MHOXKECHMS, HWHAUBUIAYAIBHOTO

pa3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMeHre MpUMEHSTh NOTy4YeHHBIE 3HAHUS AJIs1 OOBSCHEHUS] OMONIOTHYEeCKUX
IIPOLIECCOB U SBJICHHUM, IJIs MPUHATHA NPAKTUYECKUX PEIICHUNA B
MOBCEAHEBHOM KU3HU B LIEJISIX 00ecTeueHus] 0€30acHOCTH CBOETO 3/10POBbS
U 3I0pOBBS OKPYKAIOIIUX JIIOJEH, COOMIOACHHA HOPM TPaMOTHOTO
MTOBE/ICHUS B OKPYKAIOIIel IPUPOTHON cpejie; TOHNMaHNe HE0OX0IUMOCTH
HCTOJIb30BaHMA TOCTHXKEHHI COBPEMEHHOM OMOJIOTHN U OMOTEXHOJIOTHH JIIs

panroOHAJIIBHOTO IPHUPOJO0IIOJIL30BaHUA




YMeHue pemaTrh 3JICMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPHIHOE CKPEIIUBAHIE, CIICTUICHHOE HAaCEI0BAHNE; COCTABIIATH CXEMBI
MOHOTHOPHIHOTO  CKpEINMBaHUS JUIS  TPEICKa3aHWs  HacleOBaHUS

MIPU3HAKOB Y OPTaHU3MOB

YMeHHe BBITONHATH JIA0OpATOPHBIE M TPAKTHYECKHE paldOTHI, COOIIOIATh

mpaBuiIa npu padbote ¢ yueOHbIM U 1a0OpaTOPHBIM 000PYIOBaHUEM

YMeHrne KpPUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOr0 COJCPIKAHMUS, BKIIIOYAIOLIYIO IICEBAOHAYYHBIC 3HAHHS U3
paznuunbix uctouHukoB (CMMU, HaydHoO-mOMyJspHBIE MAaTepHabl);
9TUYECKHE ACIEKThl COBPEMEHHBIX MCCIEJOBAaHUM B OHMOJOIMH, MEIHULIMHE,

OMOTEXHOJIOTUH

10

YMeHue co3maBaThb COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIICHUS,
0000mIast OMONOTMYECKyr0 WH(POPMAIMIO W3 HECKOJIBKHX HMCTOYHHKOB,

T'paMOTHO MCIIOJIB30BAaTh MOHATUNUHBIN armapar Ouooruu

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHMA (10 kiacc)

Kon IIpoBepsieMblii 3J1eMeHT cOAepPKAHUS
1 Buosnorus kak Hayka
11 buonorus — Hayka o xuBo# npupoze. Pors 6uonorun B GopMHUPOBaHUN COBPEMEHHOM
' HAY4YHOU KapTUHBI Mupa. CucreMa OHOJOrHYECKUX HAYK
12 Metoasl TO3HAHHWS JKUBOW TPUPOIBI (HAOMIOACHHWE, DSKCIIEPUMEHT, OIHCAHHE,
' u3MepeHue, Knaccudukarus, MoJeTUPOBaHNE, CTATUCTHIECKAs 00pa0dOTKa JaHHBIX )
2 JKuBble cucTeMBI M X OpraHu3aIus
21 JKusble cucrtembl (OMOCHCTEMBI) Kak IpeaMeT wu3ydeHust Ouonormu. CBoiicTBa
' OuocUCTEM U UX pa3HOOOpasue
99 YpoBHH opraHuzalMu = OMOCHCTEM: MOJEKYJISAPHO-TEHETUYECKUH, KIICTOYHBIH,
' OpraHU3MEHHBIN, TOMYJIALHIOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOC(epHbI
3 XUMHYECKHUH COCTaB U CTPOCHUE KIETKH
XUMHUECKH  COCTaB  KIETKH. XWUMHYECKHE  SJIEMEHTHl:  MaKpO3JIEMEHTHI,
3.1 MUKpo3j1eMeHThl. Boga u MuHepanpHble BemiecTBa. OYHKIMKA BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [lognepxanue ocMoTHyeckoro 6ananca
benkn. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpBHI OEJKOB.
Hezamenumble 1 3aMeHMMbIE aMHHOKHCIOTHL. AMWHOKHCIOTHBIM COCTaB. YpOBHH
CTPYKTYpHI OCJIKOBOW MOJIEKYJIbI (TIepBUYHAs, BTOPHUYHAS, TPETUYHASI U YETBEPTUUHAS
3.2 CTpyKTypa). XUMHUEeCcKHe CBOHCTBA OeskoB. bronornueckne GyHKIMN OEIKOB.
®DepmenTsl — Ononoruyeckue karanuzaropsl. CTpoeHne QpepMeHTa: akTUBHBIN LEHTD,
cyoctparnas crenuduunocts. Kodepmentsl. Buramunbl. Otiamuust GepMeHTOB OT
HEOpPraHMYECKUX KaTaIN3aTOPOB




3.3

VYrneBomel: MOHOcaxapuabl (TUIFOKO3a, pubo3a H JAC30KCHPU003a), HUCaXapHIIbI
(caxapo3a, JaKTo3a) U TMOdHCaXapuabl (KpaxMmall, TJIHKOTEH, IEJIII0I03a).
buonornueckue GpyHKIIUU yTIeBOIOB.

Jlunmuaer: Tpurmumepunasl, crepouabl, (Gochomumunbl. ['mapodmbHO-THIPOPOOHBIE
cBoiicTBa. buonornyeckue ¢yHKimy aunuaoB. CpaBHEHHE YIICBOIOB, OCIKOB U

JIMITU 0B KaK HCTOYHHUKOB OHEPTHUU

3.4

3.5

Hyxnennoseie kucnotsl: JJHK m PHK. Hykneotunbl — MOHOMEpPBI HYKIEHMHOBBIX
kucinoT. Ctpoenune n pynkuuu JHK. Crpoenne u dynkunn PHK. AT®: ctpoenue n
GbyHKIIH

Huronorus — Hayka o kietke. Knerounas reopus. MeToasl n3y4eHUs KIETOK

3.6

Krnerka kak memoctHas >kuBas cucreMa. OOINME NPU3HAKUA KICTOK: 3aMKHYTas
HapyxHas MemOpaHa, monekynbl JJHK xak reHermdeckuii anmapar, CHCTEMa CHHTE3a

Oelka

3.7

3.8

3.9

THUmbl KIETOK: JyKapUOTHUYECKass W mpokapuoTHyeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTH4Yeckor  kmeTku.  Kmetounas  creHka — Oaktepuit.  CrpoeHme
9YKapHOTHYECKOH KieTKH. OCHOBHBIC OTIMYMS PACTUTEIBHOM, )KHBOTHOW M TpUOHON

KIICTKH

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, IIMKOKAJIMKC, UX (PYHKLHH.
[Tna3maruueckass MemOpana, e€ coiictBa u pynkuun. Lluromiasma u e€ opraHoumbl.
OnHOMEMOpaHHBIE OPTaHOWIBl KIIETKH: 3HAoruazMarmdeckas ceth (OIIC), ammapar
FOJ'IBIDKI/I, JIN30COMBI. HOHyaBTOHOMHBIG OpraHouJbl KJICTKH: MUTOXOHAPHWH, IIIIaCTUIBI.
[IpoucxoxneHre METOXOHAPHH U TuiacT . Buap! miactun. HemeMOpaHHbBIE OpraHOWIBI
KJIETKU: PUOOCOMBI, KJICTOYHBIA IIEHTP, PECHUYKH, KTYTHKA. DYHKIMH OPraHOHOB

KieTkH. BrimodyeHus

Anpo — perynaTopHblii uneHTp kietku. CTpoeHHME sApa: sAepHas o000J0uKa,

KapHoIUIa3Ma, XPOMATHH, SIAPBILIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKE

>KI/I3HGZ[6$IT€HLHOCTI> KJICTKH

4.1

4.2

OOmMeH BemiecTB, wiau MeTabonmu3Mm. AccuMuisaimsa (TUlacTHYECKH OOMeH) ¢
JUCCUMWISILMS  (9HEPreTHYeCKHid OOMEH) — JBe CTOPOHBI €IMHOro Ipouecca
MeTabonu3ma. Tumbl oOMeHa BelIeCTB: aBTOTPOQHBIM U rerepoTpodHsrid. Poisb

(l)epMeHTOB B OOMeHe BCHICCTB U MPCBPAIICHUHN 3HEPIUU B KIICTKE

®ortocunre3. CperoBas WM TeMHOBas (a3el (porocuHTe3a. Peakumu doTocuHTE3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAYCHHE POTOCUHTE3A JIJIS KU3HHU Ha 3emite. BiusiHue
YCIIOBUH cpelsl Ha (POTOCHHTE3 U CIIOCOOBI TMOBBIMICHUS €r0 MPOAYKTUBHOCTU Y
KYJIBTYPHBIX PACTECHHI.

XeMocuHTe3. XEeMOCUHTE3UPYIONIHe OakTepuy. 3HaYCHUE XeMOCHHTEe3a JIsl )KU3HU Ha

3emite

4.3

DOHepreTUdeckuii oOMEH B KJIETKe. PaciiemieHne BEIECTB, BBIICICHHEC U

AKKYMYJIMPOBAHUC SHEPIrun B KIICTKC. OTalkbl OHEPTETUYCCKOI'O oOmena. ['muxonwms.




4.4

BpO)KGHI/IC n €ro BHUIHIL. KI/ICHOPOZ[HOC OKHCJICHUEC, HIIK KICTOYHOC AbIXaHUC.

D¢ hHEeKTHBHOCTD SHEPTETHIECKOTO 0OMEHa

Peakniun matpuunoro cuHTe3a. I'eHermueckas mHpopmanus u JHK. Peammzanums
TEHETHYECKOW WHQOpMaUM B KIeTKe. ['CHeTWYecKWii KOJQ W €ro CBOMCTBA.
Tpanckpunmuss — wMarpuunablii cuHTe3 PHK. Tpancnmsamms — OwmocwHTe3 Oerka.

KonupoBanue amunokuciot. Pons pubocom B bnocunTese Oenka

4.5

Hexnerounsle ¢opmbl ku3HH — Bupychl. Hcropusi otkpweitusi BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH  CTPOEHUS W KU3HEACATEIHHOCTH  BHPYCOB.
Bakrepuodaru. bone3nn pacTeHHi, >)KUBOTHBIX U YEIOBEKa, BHI3BIBAEMBIE BHPYCAMH.
Bupyc nmmynoneduuta genosexka (BUY) — BozOymurens CIINM/a. IIpodmmakTika

pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

5.1

52

Pasmuoxenue n WHAUBUAYAaJIbHOC Pa3BUTUC OPIraHU3MOB

KneTounslit nuki, uinm KU3HEHHBIH nuki kieTkd. MAaTepdasa u mutos. Ilpormecchr,
nporekatonire B uHTepdasze. Pemnmukanms — peakius matpuuHoro cunrteza JIHK.
CtpoeHne XpoMocoM. XpOMOCOMHBIH Habop — Kkapuoturl. JIWIDIOWAHBIA U
raljIONIHBIA ~ XpOMOCOMHBIE HaOopbl. Xpomatuawl. LluTojOrMueckue OCHOBBI
Pa3MHOKEHUS ¥ HHAVBUIYAEHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — muro3. Craguu mutosa. [Iporeccsl, mpoucxoasimue Ha pa3HbIX

CTaausIX MUTO3a. bromornueckuil CMbICII MHTO3a

@opmBl  pa3MHOXKEHHS OPraHM3MOB: Oecmonoe H moioBoe. Buapl Oecronoro
pPa3MHOXKCHUSI: JICJICHHE HAJIBOE, MOYKOBAHWE OJHO- M  MHOTOKJICTOYHBIX,
cropooOpa3oBaHe, BETETATHBHOE pa3sMHOXKEHHUE. LICKycCTBEHHOE KIIOHMPOBAaHHE

OpraHnu3MoOB, €ro 3Ha4YCHUEC JI CCIICKITNN

53

[TosoBoe pa3sMHOXKEHHE, €T0 OTIINYMSI OT OECIIOJIOTO.
Metio3. Craguu meitosa. [Ipoueccsl, mpoucxoasiye Ha cTagusx Meiosa. [loBeaenue

xpomocoMm B Meio3e. Kpoccunrosep. bronornueckuii cMbICl U 3HaU€HUE Mel03a

54

55

6.1

I'amerorene3 — rmporecc 0Opa3oBaHUS IOJIOBBIX KJIETOK y JKUBOTHBIX. [l0JI0BbIC
JKeJne3bl: CeMEHHUKH M SnYHUKH. OOpa3oBaHNe W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT
(ciepmato3ou, SHIEKIIETKA) — cliepMaroreHe3 U oorenes. OCOOEHHOCTH CTPOCHUS

HfII_IeKﬂeTOK " ClICpMaTO301U10B. OHHO,Z[OTBOpeHI/Ie. HapTeHoreHe3

WNuauBunyansHoe pa3BuTHe (OHTOTCHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOpPUOTEHE3).
Oranbl  3MOPHOHATBHOTO PAa3BUTUS Yy MO3BOHOYHBIX JKUBOTHBIX: ApOOJIEHHE,
racTpyisuus, OpTaHOTeHes3. ITocTaMOpuoHaEHOE pas3BuTHE. Tumerl
MOCTAMOPHOHATIFHOTO Pa3BUTHS: MPSIMOeE, HempsAMoe (JTMUnHOYHOE). Briusiane cpensr
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasutne pactenmid. OHTOTE€HE3 I[BETKOBOI'O PACTEHHs: CTPOEHHE CEMEHH,

CTanuu Pa3sBUTUA
HaCHeHCTBeHHOCTB 1 UBMCHYUBOCTH OPraHU3MOB

HpenMeT n 3aJa4u ICHCTHUKH. I/ICTOpI/Iﬂ pa3BUTUA T'CHCTHUKHU. BK.]'Ia,Z[ pOCCHﬁCKHX nu

3apyOe)XKHBIX YUEHBIX B Pa3BUTHE T€HETHUKU. MeTOIbl TeHETHKH (THOPHIOIOTHYECKUH,




6.2

L[I/ITOFCHCTI/IIICCKPIﬁ, MOJICKYJISIPHO-T GHGTH‘IGCKHfI). OCHOBHBIC T€HCTUYCCKHUE IOHATHS.

I'eneTnueckas CHUMBOJIMKa, UCII0JIb3yEMas B CXeMax CKpCH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACIIEJIOBaHWS MPHU3HAKOB, YCTaHOBIEHHble [. MeHzaenem.
MoHoruOpuIHOe CKpelrBanue. 3aK0H eIMHO00pa3us TMOPUIIOB IEPBOTO MMOKOJICHUS.
[IpaBuio noMuHHPOBaHUS. 3aKOH pacIIeINICHUS IPU3HAKOB. [ MTI0TE3a YMCTOTHI TAMET.
[TonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpelrBaHWe. 3aKOH HE3aBHCHUMOTO HACJIEIOBAaHUSA ITPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI  JWTHOPUIHOTO  CKpEIIMBAaHUA.  AHATU3UPYIOIICE
ckpemyBaHue. lcmonp3oBaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS ISl ONpEAeTIeHUS

TeHOTHIIA 0OCO0OU

6.3

6.4

6.5

6.6

7.1

CuennieHHOe HacnefoBaHue npusHakoB. PabGora T. Moprana mo cueruieHHOMY
HacJIeI0BaHUIO reHoB. HapylieHue cueruieHus T'eHOB B pe3yibTaTe KPOCCHHIOBEPA.
XpOMOCOMHas TEOpHsI HACIIECTBEHHOCTH. | eHeTHUECKUE KapThl.

I'eneTrka nmona. XpoMOCOMHOE ONIPEAEIICHUE M0a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I"'omorameTHsle u TeTCpOraMeTHLIC OpraHu3MBbl. HaCJIC)Z[OBaHI/Ie IIPU3HAKOB,

CHCIINICHHBIX C IIOJIOM

N3MeHunBOCTh. BUAbl M3MEHUMBOCTH: HEHACIIEACTBEHHAs W HaCJeACTBEHHasd. Poib
cpelbl B HEHACNEICTBEHHON W3MEHUYMBOCTH. XapaKTEPHCTHUKA MOTUPHKAIMOHHON
W3MEHYMBOCTU. BapuanuoHHbIA psin W BapualMoHHas Kpusas. Hopma peakuuu
npusHaka. KosindyecTBeHHblE M KayeCTBEHHbIE NPU3HAKM M HX HOPMa pEakKLUH.

CaoiicTBa MOAN(PUKAITIOHHON U3MEHIUBOCTH

HacnenctBenHasi, WiIM ~ T€HOTUIMYECKas,  H3MEHYMBOCTb.  KoMOuHaTHBHAs
W3MEHYUBOCTH. Mei03 1 TI0I0BOH NpoIIecc — 0CHOBA KOMOWHATHBHOW W3MEHUHUBOCTH.
MyTtauronHas u3MeH4YMBOCTh. Kiaccudukanums MyTauuil: reHHbIE XPOMOCOMHBEIE,
reHoMHble. YacTorTa W TpUUMHBI MyTanmid. MyrtareHHble (aKTOpBl. 3aKoH

TOMOJIOTHYCCKHUX PsAI0OB B HaCJ'IeILCTBeHHOﬁ m3MmenunBoctu H.M. BasuioBa

I'enetuxa uenoBeka. Kapuotun udenmoBeka. OCHOBHBIE METOAbl T'€HETUKH YEJIOBEKA:
reHEeaJTOTUYECKUH, OJIN3HEIIOBBIH, IIUTOTCHETUYECKUH, OMOXMMUYECCKUH,
MOJIEKYJIApHO-TeHeTHUeCKuil. COBpEMEHHOE ONpEIEICHUE FEHOTHIIA: TTOJIHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uucie ¢ nomoulpto IIIIP-ananu3a.
HacnencrBennsle  3a0oieBaHus  4YelOBeKa: TeHHBICE  OONe3HHM, OOJE3HH C
HACJICJICTBEHHOHN IIPEIPacIiofioKEHHOCThIO, XPOMOCOMHBIE 00s1e3HH. CoMaTHYEeCKHUE U
TeHepaTUBHBIE MyTanuu. l[IpuHIMIBI 370poBOrO 00pa3a JKW3HH, JAMATHOCTHUKH,
NpoQUIaKTUKA W JICYEHUS TEeHETWYeCKHX Oone3Hedl. Mennuko-reHeTHIecKoe
KOHCYJIbTHPOBaHWE. 3HAUCHUE MEIUIIMHCKOW TCHETHKH B MPEOTBPANCHUH U JICUCHUH

TEHEeTHYECKUX 3a00JICBAaHUI YEIIOBEKA
Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

CenekIus Kak HayKa U Ipoliecc. 3apoxKIeHUE CEIeKIUU U JoMecTukanus. Yuenue H. 1.
BapuiioBa 0 IEHTpax NIPOUCXOXKICHHS M MHOroo0pasusi KyJNbTyPHBIX PacTCHUM.

LICHTpLI MPOUCXOXKACHUA NOMAIIHUX JKUBOTHBIX. COpT, nopoaa, mirtaMm




7.2

CoBpeMEHHBIE METO/IbI CEJICKIINU. MacCOBBIN ¥ WHANBHTYaTbHBIA OTOOPHI B CEIICKITUN
pacteHunid u >KUBOTHBIX. OlEHKa 3KcTepbepa. BIM3KOpOJICTBEHHOE CKpENIMBAHUE —
uHOpuaAnHT. Yncras muaus. CKpelMBaHue YUCTHIX JTUHUN. [ eTepo3uc, wim rubpuaHas
cuna. HeponcTBeHHOe ckpemnuBanne — ayropuanar. OtaanéHHas THOpHIn3aus u e
ycnexu. VICKyCCTBEHHBIM MyTareHe3 M TMOJydYeHHE TOJUIUIONIOB. JloCTiKeHUs

CEJIEKIINH PACcTEeHUH, )KHBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTtexHomorusi Kak OTpaciab MPOM3BOJACTBA. | €HHAas WHXKEHEpHA. DTallbl CO3JaHMHS
pexomoOunanTHolt JIHK w TpaHcreHHbIX opraHu3MoB. KieTouHas WHXEHEpUs.
Kiterounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KioHuposanue
BBICOKOTIPOAYKTHUBHBIX ~CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKUE U

aTuaeckue mpooseMpl. MO — reHeTHIecKH MOIH(DUITMPOBAHHBIC OPTaHU3MBI

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI (11 kaace)

11 KJIACC

Kon

pe3yJbTata

NpoBePsIEMOro

ITpoBepsieMble NpeAMETHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
o0pa3oBaTeJbHOW MPOrpaMMBbI CPETHET0 00LIEro 06pa3oBaHus

CdopMupoBaHHOCTB 3HAHHUN O MECTE U POJIM OMOJIOTHUH B CHCTEME HAYYHOT'O
3HAHUS €CTECTBEHHBIX HAyK, B YOPMUPOBAHNU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHMSI; O BKJIA1€ POCCUMCKHUX
1 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMONOTHH; (PYHKLIMOHAIBHON

rpaMOTHOCTHU YC€JIOBCKaA JJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHne packpblBaTh coJiep)KaHUEe OMOJNOTHYECKHX TEPMHHOB W IMTOHSTHIA:
BUJI, TOMYJISAIMS, T€HO(MOHJ, SBOJIONMS, IBIKYIIHE CHIbI ((HaKTOphI)
OBOJIIOIIMY,  TPHUCIOCOOJICHHOCTh  OPTaHW3MOB,  BHI000pa3oBaHUE,
9KOJIOTHYEeCKHe (aKTOPhI, OKOCHUCTEMa, MPOAYICHTHI, KOHCYMEHTHI,
PEAYICHTHI, ILEMHU TUTAHHUS, SKOJOTHMYECKas IHpaMuja, OUOTEOIICHO3,

ouocepa

YMeHue wu3narath OWOIIOTHYECKHE Teopur (IBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKAs. TEOPHS SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpitieBoro cxozactsa K.M. bapa, uepeioBaHus IJIaBHBIX HaNpaBlIeHUN
n myredr osomommu A.H. CepepmoBa, ydenms o Oumochepe B.H.
BepHazckoro), ompenensaTp TpaHUIBI HX MPUMEHUMOCTH K JKHUBBIM

cucreMam

YMeHwne BiIaieTh METOIaMHA HAY9IHOTO ITO3HAHUS B Ononoruu (HaboaeHne
W ONHCAHWE J>XUBBIX CHUCTEM, TNPOIECCOB U SIBIICHUH; OpraHu3aius |
MPOBEJCHHE OHMOJIOTMYECKOTO DKCIEPUMEHTA, BBIIBHKCHHUE THIIOTE3bI;

BBISABJICHHUC 3aBUCUMOCTU MCKAY UCCIICAYCMbBIMU BCIIMYNHAMU, 00BsICHEHHE




MOJIYYCHHBIX PC3YyJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOH}ITI/If/’I, TeOprI n

3aKOHOB; YMECHHE ACJIaTh BHIBOAbBI HA OCHOBAaHUH IOJTYUCHHBIX pe3yHBTaTOB)

VYMeHHe BBIICTATh CYIICCTBEHHBIC MPH3HAKA CTPOCHUS OHOJIOrMYECKUX
0O0BEKTOB: BUOB, MOIYJSIUIN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLICHTOB,
OMOTEOLICHO30B U YKOCHUCTEM; OCOOCHHOCTH TPOILIECCOB HACIIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO oToopa, BUI000pa30BaHusl,
HPHCIOCOOICHHOCTH OPTaHU3MOB, IEHUCTBHUSI YKOJIOTUYECKUX (aKTOPOB HA
OpraHM3MBbl, TIEPEHOCa BEIIECTB M MOTOKAa JHEPIHMM B JKOCHCTEMaX,
QHTPOIOI€HHBIX N3MEHEHHH B 9KOCHCTEMaX CBOSH MECTHOCTH, KPYTOBOPOTa

BEIICCTB U OMOT€OXMMUYECKHX IIMKIIOB B Onocdepe

YMeHne IPUMEHATh TIONyUYEHHbBIC 3HAHUS JJIs1 OObSICHEHUS OMOIIOTHYECKUX
MPOIIECCOB W SBIEHMM, I TPHHATHS [PAKTHYECKUX pEIIEHHH B
IMOBCEIHEBHOM JKHM3HM B IEIaIX oOecrmedyeHuss O€30IaCHOCTH CBOEro
30POBbBSI M 3[I0POBBSI OKPYIKAFOIIHX JIFOAEH, COOIOACHHS HOPM IPaMOTHOTO
MOBEJICHUS B OKPYKAOIIEH PUPOIHON cpe/ie; MOHUMaHNne HeOOX0IUMOCTH
HCIIOJIb30BaHUs JOCTH)KEHUH COBPEMEHHON OMOJIOTHH JUIS PalliOHAIBHOTO

MPUPOIOTIONB30BAHUS
YMeHue pemarh 3JeMeHTapHbIe OMOIOTHUECKUE 33/1a4H, COCTABIIATH CXEMBI
HepeHOCa BEIIECTB M SHEPIHU B IKOCHCTEMaX (LIETH IIUTAHMS)

YMeHue BEHITIONHSTH JIA0OPATOPHBIE U MpakTHUecKrue paboThl, COOMI0aTh

npaBuiIa Ipu pabote ¢ yueOHBIM U T1a00paTOPHBIM 000PYyIOBAHUEM

YMeHne KpUTHYECKH OIECHUBATh M WHTEPIPETUPOBATH HH(POPMAIHIO
OMOJIOTMYECKOr0 COAEPKaHMs, BKIIOYAIOUIYIO IICEBAOHAYYHBIEC 3HAHUS U3
pa3auuHBIX HCcTOYHMKOB (CMU, Hay4yHO-TIONyNspHBIE MaTepHabl);
paccMaTpuBarh TIJ100ajJbHBIE 3KOJIOTMYECKHE MPOOJIEeMBbl COBPEMEHHOCTH,

(hopMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO
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YMeHue coslaBaTh COOCTBEHHBIC MHCBMEHHBICE WM YCTHBIC COOOIICHUS,
0000mas OMONOTHYECKYI0 WH(POPMAIMIO W3 HECKOJBKHMX HCTOYHHKOB,

rpaMOTHO HUCII0JIB30BAaTh MMOHSTUHHBIHN arrapar ouojoruu




INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHMA (11 kiacce)

Kox
1

11

[IpoBepsieMblIii 3JIEMEHT COAEPKAHUS

OBOJTIONIMOHHAS OWOJIOTHS

OBOJTIONIMOHHAS TEOPHUS U €€ MECTO B OHOJIOTHH.

CBuzieTeNbCTBa IBOMIONMU. [laNleOHTOIOTHYECKHE: TTOCIIEIOBATEIIBHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYCCKON JIETOMHCH, TIepexoqHble ¢hopMbl. broreorpaduueckue:
CXOACTBO M paznuuue ¢dayH u (JIOp MaTESPUKOB M OCTPOBOB. DMOPHOJIOTHYCCKUE:
CXOJICTBA W PAa3IH4Usl SMOPHOHOB Pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTHYHbIC, PYJAUMEHTAPHbBIC OPTaHbl, aTABU3MBI.
MonekynsapHO-OMOXUMUYECKUE: CXOACTBO MEXaHM3MOB  HACJICJCTBEHHOCTH U

OCHOBHEIX METAa0OIMYECKUX HYTCfI Y BCEX OPraHnu3MoB

1.2

OpomonionHas Teopust Y. JlapBuHa. Ilpeamnoceinky BO3HUKHOBEHHS AapBHHHU3MA.
JBIKyIIMe CHIIBI BOJIIOUUHM BUAOB 1O [lapBuHY (M30BITOYHOE Pa3MHOMKCHHE IMPH
OTPaHMYEHHOCTH  PECypcOB,  HeolpelenéHHas  HM3MEHYMBOCTb, Ooppba  3a

CYIIIECTBOBaHUE, €CTECTBEHHEIN 0TOOD)

1.3

Cunretnueckass teopusi odBomonmu  (CTD) w  OCHOBHBIE €€  IIOJIOKEHUS.

MuxkposBomonus. [omynsaius kak eAMHATIA BUIA U SBOIOIHH
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1.5

2.1

JBwxyiue cuibl ((pakTopsl) SBOIIOLUH BUIOB B pupoAe. MyTallMOHHBINH IpoLecc U
KOMOWHaTHBHAsI U3MEHYMBOCTD. [lonmyssiuronHble BOMHBI U Apelid reHos. M3omamus u
murparus. EcrecTBeHHBI 0TOOp — HampaBisIomuii  (gakrop sBomrormu. Dopmel
€CTEeCTBEHHOIO 0TOOpA.

[IpucnocoOneHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTaT  3Boionuu.  [Ipumepsr
MPUCIIOCOOJICHUH y OPraHu3MOB. ApoMopGO3bl U UANOATAITALNH.

Bun u Bunoo6pasoBanme. Kpurepun Buma. OcHOBHblE (OpPMBI BHI00Opa30BaHMSL:

reorpa)uueckoe, FKOJI0rnIecKoe

MaKpOBBOJ’IIOI_H/IH. q)OpMLI OBOJJIIOIIMH (1)I/IJ16TI/ILI€CKa$I, AUBCPIreHTHAsd, KOHBCPIrCHTHAs,

napaiensHast. HeoOpatumMocTs dBoIIOIMH
BosHukHOBeHUE 1 pa3BUTHE KU3HU HA 3emIie

JloHay4Hble TpEACTaBIEHUS O 3apOXKIEHUM O KU3HU. HayuyHble THIOTE3bI
BO3HHKHOBEHHMS >KU3HHU Ha 3emiie: abuoreHes ¥ MaHcuepMus. XUMHUUECKast 3BOJIIOLIUSL.
SKCHepI/IMeHTaIIBHOG IMOATBECPIKIACHUC XUMHYECKOMN 3BOJIFOIIUU. HaganpHple >Tambl
ouonorunueckoi 3Bomonun. ['mnoreza PHK-mupa. TlepBbie KIETKH W MX 3BOIIOIHSL.

@OpMHpOBaHHC OCHOBHBIX I'pYIIII ) KUBBIX OPIraHU3MOB

2.2

Pazeutne xm3um Ha 3emsie mo dSpam U mnepuomaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas 3pa u e€ neproapl: KeMOPUHUCKUN, OPTOBUKCKHIA,
CIWIypUNCKNIN, JAEBOHCKWN, KaMEHHOYTOJIbHBIH, MepMcKkuil. Me3o3oiickas spa u eé
MEpPHOABI: TPUACOBBIH, FOPCKUH, METTOBOH.

Kaiinozolickad 3pa u €€ mepuojbl: MajleOreHOBbIN, HEOT€HOBBIA, aHTPOIOTE€HOBBIM.

XapaKTepI/ICTI/IKa KJIMMaTa U IreOJIOrMYeCKUX MporecCcoB. OCHOBHBIE 3TaIlbl 9BOJIFOIINH




pacTUTENBFHOTO W >KUBOTHOIO Mupa. ApomMopdo3sl y pacTeHHH M KHBOTHBIX.

HOHBJ’ICHI/IC, PaClBCT U BBIMUPAHHUC I'PYIIIL J)KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4yecCcKoro MHpa KaxKk OTpaXCHUC OBOJIIOITMH. OcCHOBHEBIE

CUCTCMATHUYCCKUC I'PYIIIbI OPTaHU3MOB

2.4

2.5

OBONIOIMST  YeNOBEKa. AHTpOMONOTHMs Kak Hayka. Pa3BuTue TpEACTaBICHUA O
MIPOUCXOKICHUH YeJIoBeKa. MeToibl u3yueHus aHTpornorenesa. CxoacTBa U pa3indus
YeNoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE TIOI0KEHUE YeTIOBEKa.

HBwkymme cunbl (dakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh W
€CTeCTBEHHBIM 0TOOp. OOImIecTBEeHHBIH 00pa3 >KM3HH, W3TOTOBICHHE OpPYIWH Tpyna,

MBIIIJICHUE, PCYb

OCHOBHBIE CTaJUM M BETBH 3BOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK yMEbli,
UYenosek npsmoxonsdmui, Yenosek Heanaepransckuil, Uenosek pasymusiii. Haxonku
HCKOTaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHUs, O0JaCTh pacHpOCTpaHEeHHs, 00BEM

TOJIOBHOT'O MO3r'a, 00pa3 KU3HH, OPYAUs

2.6

3.1

3.2

3.3

UYenoreueckue packl. OCHOBHBIC OOJIBIIIME PAChl: €BPOIICOM THAS (€Bpa3UiiCKast), HErpo-
aBcTpajouaHas (3KBaTOpHAalIbHAas), MOHTOJOWAHAS (a3MaTCKO-aMEepUKaHCKast). YepThl
MPUCIIOCOOJIEHHOCTH PEACTaBUTENEH YEIOBEUECKHUX Pac K yCIOBUSIM CyLIECTBOBAHUSI.

EnuncrBo uenoBeveckux pac. Kpuruka pacuzma
Opranu3msl 1 OKpy>Karoiias cpenia

OKojorusi Kak Hayka. 3ajadd W pasfenbl SKOJIOTMH. MeTOIbl 3KOJOTMYECKHX
WCCIIEIOBAaHUNA. DKOJOTUYECKOe MHpoBO33peHue. Cpenbl OOWTaHWS OPraHU3MOB:
BoAHasA, HA3EMHO-BO3AyllIHAad, IOYBCHHAA, BHYTPHOPIraHU3MCHHAA

Okonoruueckue akropsl. Kitaccudurkamus skonornueckux pakTopoB: aOHOTHUECKHE,
OMOTHYECKHE W aHTPOIIOTeHHBIC. J{eiicTBIE SKOIOTHUECKIX (PaKTOPOB HA OPTraHU3MBI
Abuotrndyeckne (axTOpbl: CBET, TEMIIeparypa, BIaKHOCTb. DOTONEPUOIU3M.
[MpucnocoGeHust OpraHu3MOB K JIecTBUIO abnoTnieckux (Gaktopos. bronornveckue

PUTMBI

3.4

Buotnueckue ¢akropel. Buabpl OHOTHYECKHMX B3aMMOJCUCTBUN: KOHKYPCHIIMS,
XUIIHAYECTBO,  IMAPa3WTHU3M, MyTyalu3M, KOMMEHCanu3M (HaxJIeOHMYECTBO,
KBapTUPAHTCTBO), aMEHCAITN3M, HeHTpann3M. 3HaueHne OMOTUIECKIX B3aUMOICHCTBUN

IJIs CyHIECTBOBAHUSA OPTaHU3MOB B ITPUPOAHBIX COO6I]_IGCTB3.X
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DKOJIOTHYECKHE XapaKTCPpUCTHUKHU MOITYJIALUHA. OcHOBHBIE TIOKa3aTEIIN MomyJIsAnuu:
YUCJICHHOCTD, INIOTHOCTL, POXKAACMOCTh, CMCPTHOCTL, IPHUPOCT, MUT'PALIUA. I[I/IHaMI/IKa

YHUCJICHHOCTH MOMYJIAINN U eé peryiianusa

Coonecma 1 3KOJIOTHYCCKUE CUCTCMbI

41

4.2

CoobmiectB0  opranu3mMoB — Ouoneno3. CTpykTypsl OuoleHO3a: BUAOBasd,
NPOCTpaHCTBEHHAs, Tpodudeckas (nmuiiesas). Bunp-nomunantel. CBS3u B OHOIIEHO3E
Okojoruueckue cucteMbl (3kocuctembl). [loHsITHE 00 3KOCHCTEME W OHOTEOICHO3E.

¢)YHKLH/IOH3IIBHLIC KOMITOHCHTBI 9KOCUCTECMBI: IPOAYUCHTHI, KOHCYMCHTbBI, pEAYILICHTEI.




KpyroBopoT BemecTB W MOTOK DHEPrHH B dKOcHUcTeMe. Tpoduueckue (MHUILEBHIE)
ypOBHHU 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKA3aTENN SKOCHCTEMBI:
Onomacca, TPOAYKIUSA. OKOJOTMYECKHE MHPAMUMABL TPOXYKIUH, YHCICHHOCTH,
Onomaccel. CBOWCTBa 9SKOCHCTEM: YCTOWYHMBOCTb, CAMOPETYJSIIUS, pa3BHTHE.
Cykueccust

[TpupoaHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOTO WIIH
IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOHOFeHHI)IC 3KOCHCTCMBI. AI‘pOSKOCI/ICTeMLI. yp603KOCI/ICTeMLI. buonorunyeckoe u

43 XO3AHCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOOIKOCHCTEM.
buopasnoobpasue  kak  ¢akrop  ycroitumBoctHm  dKkocucteM.  CoxpaHeHue
OHMOJIOTHYECKOr0 pa3Ho0Opasns Ha 3emiie
Yuenne B.M. Bepranackoro o 6mocdepe. ['paHuIs, coctaB u cTpykrypa Onocheps.
Kusoe BemectBo u ero QyHknuu. OcobOeHHOCTH Ouochepsl Kak TII00aTbHOMN
4.4 9KOCUCTEMBL. JIluHaMuieckoe paBHOBECHE 1 00paTHasi CBs3b B Onocdepe. KpyropopoTsr
BEIICCTB U OMOrCOXMMHUYECKUE ITUKJIBI AJIEMEHTOB (yriiepoja, a3ora). 30HAJIBHOCTh
ouocgepbl. OCHOBHBIC OMOMBI CYIIIH
UYenmoBeuecTB0O B Ouocdepe 3emiid. AHTpPONOTreHHbIE H3MEHEHUs B Ouocdepe.
45 ['mo0aspHbIe 3KOJIOTHUECKUE MPOOIEMBI.

OcHoBa palMOHATIBHOTO YIPAaBJICHUS NMPUPOJHBIMH PECYpCaMU M MX HCIIOJIb30BaHUE.

JocTtrxenuns: OMOJIOruY M 0XpaHa MPUPOIBI
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