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IMNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbHsle nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COlep)KaHus,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
O0ImMX LENSIX M NPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanuy, a Takke MOJ0XKEHUS 0 creunduke OMoJIOrHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOJBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o 6MoNIoruy U e€ CTPyKTypa.

[Tporpamma no Ouosoruu AaéT npejcTaBieHHe O Lelsix, 00 oOuiei crpaTteruu o0yyeHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAMH Yy4eOHOro mpenmera «buomorusy,
ompenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCJel0BaTeIbHOCTh M3Y4YEHHUs yuyeOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMUpPOBaAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATENbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3y4eHUM Ouosioruu, Onarojaps 4YeMy B HeHW IpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAaHUHM O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHOJIOTUH YJIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYESHHBIX
3HAHUH B IOBCEIHEBHOM JKMU3HU JUISl PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YUCIIe: MPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUPOIHON cpefe,
aHalM3a BIMSHUS XO3AHCTBEHHOH JEATENFHOCTH YENOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUHM Ul pEeIIeHUs
OJIHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHUECKOT0 00pa3oBaHus, KOTOpas Mpeanosaraet
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYUaIOUIMXCS MPEACTABICHUH O HAay4yHOW KapTHHE MHDa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBanns (PYHKITMOHAIEHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.



Bosnbiioe 3HaueHne 6MOIOTUs UMEET TAKXKE /IS PEIIEHUS] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX 3a/1a4 CpeHero o0iiero o0pa3oBaHus, couanu3anuu odyJamomuxcs. M3yuenne
Ouonoruu obecrneunBaeT ycIoBUs Ut (POPMUPOBAHUS HHTEIUICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETUUECKON KYJIbTYpPBI, CIIOCOOCTBYET
MHTErpauy OMOJIOrMYECKUX 3HAHUH C MPEICTaBICHUSIMH U3 JPYTrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3KUKH, XUMUH U Teorpaduu. Ha3BaHHbIE TOIOKEHHS O MPpeIHa3HAUYCHIH Y4eOHOTO
npeaMera «buonorus» cocTaBUiIM OCHOBY Ul ONPEEIIEHUS [I0IX0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHUs, IPEACTABICHHOr0 B IIPOrpaMMe 1o OHOJIOTHH.

OT100p conepxkanus yueOHoro npeamera «bronorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH €
NO3HULUH KyJIbTYPOCOOOPa3HOT0O MOX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYarOIIuecs JOKHBI
OCBOMTbH 3HAHUS U YMEHUS, 3HAUUMBbIE JUTs (GOpMUPOBaHUS OOIIEH KyJIbTYpBI, ONPEACIISIONIIE
a/IeKBaTHOE MOBEJICHHUE YEJIOBEKA B OKPY’KaIOLIEeH IPUPOJHOM cpesie, BOCTpeOOBaHHbIE B
MOBCEIHEBHOM JKU3HU U MPAKTHUECKOH aearerabHocTu. Ocoboe MECTO B ATOM CUCTEME 3HAHMM
3aHAMAIOT 3JIEMEHTHI COAEP KaHMUs, KOTOPBIE CITy>KAT OCHOBOM J1si ()OPMHUPOBAHUS
IIPEJICTaBICHUN O COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHE MUpPa U IEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aMH OMOJIOIHYECKOr0 00pa30BaHMsL.

CrpyKTypupoBaHHe CoiepKaHusl yd4eOHOro MaTepHaa B IporpamMmme 1o 61Moia0ruu
OCYIIIECTBJIEHO C YYETOM IMPUOPUTETHOIO 3HAYEHUSI 3HAHUM 00 OTIIMYUTENLHBIX OCOOCHHOCTSIX
JKMUBOM IPUPOJIBI, O €€ YPOBHEBOM OPraHU3alMKU U 3BOJIOLMHU. B COOTBETCTBUHU C 3THM B
CTPYKType yueOHoro npeamera «bronorus» BblIEIeHbI CIeIyIOIUE COAepIKaTeNIbHbIE JINHUM:
«buonorus kak Hayka. MeToJ1bl HAy4HOTO MO3HaHMs», «KieTka Kak OMooruyeckas CUCTEMa,
«Opranusm Kak 6uosorudeckas cucreMay, «Cuctema 1 MHOroo0pa3ue OpraHudeckoro MUpay,
«OBOJIIOLINS )KUBOH MPUPOABI», «DKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp n3yuenus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00y4aroIUMUCs 3HAHUSAMH O CTPYKTYpPHO-() YHKIIMOHAJIbHONW OpraHU3aIH KHUBBIX CUCTEM
pa3HOTro paHra ¥ MpUOOPETEHNE YMEHUN UCTIONh30BaTh ATH 3HAHMS JIJIsl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IMIPUPOJIbI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JocTwkenue nenu u3ydeHus yueoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcsl pelIeHueM caelyIoIuX 3a1a4:

OCBOEHHUE 00yYaIOLUMMUCS CUCTEMbI 3HAHUM 0 OMOJIOTMUECKUX TEOPUSIX, YUEHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, PaBUiIax, CIyKalluX OCHOBOM il POPMUPOBAHUS
IIPEJICTaBICHUH O €CTECTBEHHO-HAyYHOM KapTHHE MHPa, O METOJIaX HAy4YHOT' O TIO3HAHMSI,
CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHU3alluy,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

(dbopMupoBaHUE y 00YUarOIIUXCS TO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MYTAX pa3BUTHUS B OMOJIOTHUM HAYyYHBIX B3IJISJIOB,
U U MOJXO00B K U3YUEHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alHy;

CTaHOBJIEHUE Y O0yUaromuxcst 001el KyabTypbl, pyHKIHOHAIBHON rpaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATh SIBJICHUS OKPYKAIOIIET0 MUpa >KUBON IPUPOJIbI Ha
OCHOBAHMU 3HAHUM U OMBITA, MOJYYSCHHBIX IPU U3yYEHUN OMOJIOTUH;

¢dopmupoBaHue y 00yJaromuxcs yMEHUH WLTIOCTPUPOBATh 3HAUYCHUE OMOIOTHYECKUX
3HAaHUU B IPAKTHUUECKOH 1€ATEIbHOCTH Y€JI0BEKa, Pa3BUTUN COBPEMEHHBIX MEIULIUHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YETIOBEKOM JKUBOM MPUPO/IHI,
HE00X0IMMOCTH OEpeXHOTr0 OTHOILICHHUS K Hel, COOMIOJICHNS AITUYECKUX HOPM IIPU POBEIEHUH
OMOJOTUYECKHUX UCCIIEJOBAHMI;



OCO3HAaHHE EHHOCTU OMOJIOTMYECKUX 3HAHU [l TOBBIIIEHUS! YPOBHSI 3KOJIOTHYECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEeHEeHHEe PUOOPETEHHBIX 3HAHUM U YMEHHIA B IOBCEAHEBHOM KU3HU IS OLIEHKU
MOCIIEACTBUM CBOEH eATeIbHOCTH IO OTHOIICHUIO K OKpY>KalolIeil cpezie, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpennero ob6uero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCS 0053aTEIbHBIM Y4EOHBIM MTPEMETOM, BXO/SIIMM B COCTAaB IPEIMETHON 001acTh
«EcTecTBEHHO-HAYUYHBIE [TPEIMETHI.

s nu3ydyenust Ouosiorur Ha 6a30BOM YPOBHE Cpe/iHero o0miero oopa3oBanusi OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, (GHIIOCO(pUEH, ’TUKOH, SCTETUKOIN 1 TpaBoM. Pois Gnomoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTop1 TO3HAHUS )KUBOM MPUPOJIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckast pabotaNe 1. «/cnonp30BaHue pa3IuYHBIX METOA0B MIPU U3YUCHUU
OMOJIOTNYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHA.

JKuBble cucteMbl (OHOCHUCTEMBI) KakK MpeaAMeT u3ydeHus ouonoruu. OTaudne KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOJBI.

CaoiicTBa OrocucTeM U UX pazHOOOpasue. Y POBHHU OpraHU3alUud OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBI, OPraHU3MEHHBIN, TONYJISIIIUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOC(hepHBI.

JleMoHCTpanum:

Tabmune! u cxeMbl: «OCHOBHBIE TPU3HAKYU )KU3HU», «YPOBHHU OpraHU3aLUU )KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJIETKH.

XHUMUYECKUN COCTaB KJIETKU. XMUMHYECKHUE DJIEMEHThI: MAKPO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpabHbIE BEIIECTBA.

@YHKIMY BOJbI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [lognepxanne ocMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 0e1KoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumbie
Y 3aMEHUMbIC AMHHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI O€TKOBOM
MOJIEKYJIHI (TIEpBUYHASI, BTOPUYHAS, TPETUYHAS U YeTBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.



depMeHTHI — OroJornYeckue Katanu3aTtopbl. CTpoeHue pepMeHTa: aKTUBHBIN IIEHTP,
cyocrparnas cneunpuaaocts. Kopepmentsl. Butamunsl. OTnnuns pepMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBozpl: MOHOCaXapH bl (IIIH0K03a, pudo3a U Ae30kcuprbo3a), rucaxapuisl (caxaposa,
JAKTO3a) U NoJMcaxapuabl (KpaxMall, TJIMKOTeH, eJuIr0103a). buonoruueckue GyHkuu
YTJIEBOJOB.

Jlunuasl: TpUraunepusl, pochonunuasl, crepounsl. ['uapodunsHo-ruapododHbIe
cBoiicTBa. buonornyeckue pyHkuun nunuaoB. CpaBHEHHE YIJIEBOJIOB, OSIKOB U JIMIHUIOB KaK
VCTOYHUKOB DHEPIUH.

Hyxkneunosbie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkuuu JJHK. Crpoenue u ¢pynkuun PHK. Bunst PHK. AT®: crpoenue u
GyHKIIHH.

[MuTonorus — Hayka o kieTke. Knerounas teopus — npumep B3aMMOJECHCTBUS UAEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xxuBasi cucrema. OOuie Npu3HaKK KJIETOK: 3aMKHYTasi HapysKHasi
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oerka.

TuIbI KJIETOK: 3yKapHOTHYECKasi U MpoKaproTHueckasi. OCOOEHHOCTH CTPOCHUS
npokapuotTuyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHUECKON KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTeHKA, INTIUKOKAINKC, UX (QYHKLIUH.
[TnazmaTtuueckas MeMOpana, e€ cBoiicTBa U pyHkiuu. [{uTomnazma u e€ opraHOUIbI.
OnnomemOpanubie opranous! kietku: II1C, anmapar I'onbmpku, muzocomsl. [loryaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJIPUH, I1acTuibl. [Ipoucxoxnenne MUTOXOHIPUNA U IIACTUI.
Bunp! nnactun. HememOpaHHbIe OpraHou bl KJIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOIIN,
PECHUYKH, KTIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblii LeHTp KiIeTku. CTpoeHue sijapa: siepHas 000J104Ka, KapuoIiama,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. [llneitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpeneneHne XUMUYECKUX dJIEMEHTOB B HE)KMBOW IIPUPOJIEN,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOIIEN.

Tabmune! u cxemsl: «lleproguueckas TabnnIla XUMUUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJIBI», «brocunTtes 6enkay, «CTpoeHne MoJIeKybl Oenkay, «CtpoeHue dhepmMeHTay,
«Hyxnennosslie kucnotel. JIHK», «Ctpoenne monexynsl AT®», «CTpoeHHE 3yKapHOTHYECKOU
KIIETKN», «CTpOeHuE )KUBOTHOM KIIETKW», «CTpOEHNE pacTUTENBHOMN KIETKN», «CTpoeHne
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/Ipa KIETKH», «Y TIeBOABDY, «JIMnuasn.

OGopynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHUE JIJIsi TPOBEACHUS HAOIIOICHHM,
U3MEpEHUH, SKCIEPUMEHTOB, MUKPOIIPETapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTE€pHUATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnast pabota Ne 1. «3ydyeHune karamuTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHas pabota Ne 2. «/3yueHne CTpOCHUs KJIETOK PACTEeHUH, )KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WM MeTaboIn3M. ACCUMUIIAINS (TDTACTUYECKUH OOMEH) U
TUCCUMIIIALNS (PHEPTETUUYECKUH 00OMEH) — JIBE CTOPOHBI €AMHOTO TIpoIiecca Merabonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHU METa0OoIu3Ma.

Tunbel oOMeHa BeecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Poibs hepMeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®dorocunTte3. CBeToBas u TeMHOBast (pa3wl hoTocuHTesa. Peakmu hoTocuHTesa.
DddekTuBHOCTL HOTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3a I )KU3HHU Ha 3emiie. BiusiHue ycioBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepun. 3HAUYCHUE XEMOCHUHTE3a JIJIsl dKU3HHU Ha
3emuie.

DHepreTuyeckuii oOMeH B KieTke. Paciienyienue BemecTs, BblICICHUE U
AKKyMYJIMPOBAaHME SHEPTUU B KJIIETKe. DTallbl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u
ero Buibl. KucinopoaHoe okuciieHne, Wik KJIeTouHoe abixanue. OKUCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHa.

Peakiiuun matpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peanu3zanus
FeHeTUYEeCKOi HHPOopMaINK B KiIeTKe. [ eHeTuyeckuil KoJ 1 ero cBoMcTBa. TpaHCKpHUIIIIHS —
maTtpuuHblii cunTe3 PHK. Tpancmsiius — 6uocunTes 6enka. Jransl Tpanciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnetounsie ¢hopMsbl sxu3HH — BUpYChl. MicTopus oTkpeitus Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTH CTPOCHHUS U )KU3HEHHOTO IIUKJIa BUPYcOB. bakTepuodaru. bone3nu
pacTeHui, ’KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc uMMyHoaepuIuTa 4eoBeKa
(BHY) — Bo30ymutens CITM/la. OOpaTHasi TpaHCKPHIIIHS, PEBEpTa3a U MHTETpa3a.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /. . Banosckuit, K. A. Tumupsizes.

Tabmuip! U cxemsl: « Tunel muranusy, «Metadboauzmy, «MUTOXOHAPUS,
«DHepreTuueckuii 00Men», «Xnoporact», «®orocunresy, «Ctpoenne [JHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTnueckuit Koa», «Bupyce»,
«bakrepuodarny, «Ctpoenue u xxu3neHHbIi uki sBupyca CIINa, 6akrepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: mogenu-anmnkanuu «Y nsoenue JJHK u tpanckpunimsy, «bruocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHokeHHe M HHAMBU/IYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii nuk, Uiy )kU3HEHHbIN UK KieTku. MHaTepdasa u murtos. Iponeccsl,
npoTekaronue B uHTepdase. Perummkanms — peakius marpudynoro cuate3a JJHK. Ctpoenne
XpoMocoM. XpOMOCOMHBIN HAOOP — KaprOTHUT. JIUTTOMAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpoMaTuasl. [{luTonornyeckne OCHOBBI Pa3MHOKEHUS U WHIMBUIYATBHOTO Pa3BUTHS
OpTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoiiecchl, mpoucxoasiyue Ha pa3HbIX
CTaJusX MUTO3a. BuoNornueckuii CMbICII MUTO3A.

[Iporpammupyemasi TuOenpb KJIETKH — aromnTo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U nosoBoe. Bujpl 6ecronoro
pPa3MHOXKEHUS: JIeIeHEe Ha/IBOe, TOYKOBAHUE OJHO- 1 MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHueE,
BEreTaTUBHOE pa3MHOkeHUE. MICKyCcCTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €r0 3HAUCHHE JIJIS
CEJIEKIINH.



[TonoBoe pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiioz. Ctaauu meitosa. [Iponeccel, mpoucxoasume Ha craausx meiiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buongornyeckuii CMbICI U 3HaYECHUE MEN03a.

["amerorenes — npoiecc 06pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [10/10BBIE HKene3bl:
CEMEHHHKH U sinuHuKHU. OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK — FaMeT (CriepMaTo3ou,
AUIEKIIeTKA) — criepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHUS SHUIEKIIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHATIBLHOE pa3BUTHE (3IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO Pa3BUTHS Y ITO3BOHOYHBIX KUBOTHBIX: IPOOJICHNE, TacTPYJISAIus,
opranorenes. [TocramOpronansHoe pa3BuTHe. THIIBI TOCTIMOPHUOHATIBHOTO PA3BUTHS: TIPSIMOE,
HenpsAMoe (TMYnHOYHOE). Biusiaue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTA/IUH
pa3BUTHA.

JdemoHcTpaumMu:

Tabmuie! U cxeMbl: «@OpPMBI Pa3MHOKEHHUS OPTAaHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE PACTEHUI, «/[eneHue kineTku
Oaktepuit», «CTpoeHHUE TOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI», «KIEeTOUHBIN ITUKI»,
«Penmukanus JHK», «Muto3z», «Meno3», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MUKPOCKOT, MUKponpemnaparsl «CrepMaTo30U bl MICKOMHUTAIOIIETOY,
«SlinexieTka MIeKonuTaruero», «KapruoknHues B KIIETKaX KOPEIIKa JIyKa», MarHUTHAsI
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas pabota Ne 3. «Habmronenrne MuTo3a B KJIETKaX KOHYMKA KOpEIlKa JTyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

JlaGopaTtopHast pabota Ne 4. «3ydeHue cTpoeHus MoIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agauu reHeTuku. ctopus pa3BUTHs T€HETUKHU. Posib iuTonoruu u
AMOPHOJIOTHUN B CTAHOBJICHUH F'€HETUKHU. BKJ1aa poccuiickux U 3apyOexHbIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTOIbl TeHETHKH (THOPUIOIOTHUECKHH, IMTOTEHETHUECKU, MOJIEKYIIIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHA. [ eHeTHUecKkas CMMBOJIMKA, UCIIOIb3yeMasi B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEeI0BaHUs IPU3HAKOB, YCTaHOBIEHHbIE I'. Mennenem.
MonorubpunHoe ckpenBanye. 3akoH eJMHO00pa3us TuOprI0B nepBoro nokojaeHus. Ipasuio
JIOMUHUPOBaHMS. 3aKOH paculeruIeHHs Npu3HakoB. ['unoresa uncrotel ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHME.

Jurubpunnoe ckpernyBaHie. 3aKOH HE3aBUCUMOTO HACJIEIOBaHUSI IPU3HAKOB.
LluToreHeTHueCKUEe OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMs. AHATU3UPYIOIIEe CKpEeIIUBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CuenneHHoe HacieoBanue npusHakoB. Pabota T. Moprana no cuernjieHHoMy
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHE KapThl.



I'eneruka nmona. XpoMOCOMHOE OIpEIeIEHHE M0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbie opranu3Mel. HaciienoBanue npu3HaKkoB, CIEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. Bubl H3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHONW U3MEHYMBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
BapuauvonHslil psia U BapuanvoHHas kpusasi. Hopma peakunu npusHaka. KonnyecTBeHHbBIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANIMOHHONW U3MEHYHMBOCTH.

HacnencTBenHas, uiu reHOTUNMYECKas, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUYUBOCTbD.
Meii03 1 110JIOBOM TTPOIIeCC — OCHOBa KOMOMHATHBHON M3MEHYHMBOCTH. MyTallMOHHAS
n3MeH4MBOCTh. Kitaccudukaryst MyTaiuii: reHHble, XpOMOCOMHbBIE, FTeHOMHBIE. YacToTa 1
NPUYMHBI MyTaluid. MyTareHHbie akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICICTBEHHOM
n3menuuBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

['enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TCHETHKHU YEJIOBEKA!
reHeaJIOTHYECKUN, OJIM3HEIIOBBIN, IIMTOTCHETUYECKUN, OMOXUMUYECKHUM, MOJICKYJISIPHO-
reHetuyeckuil. COBpeMEHHOE ONpeIeJICHUE TeHOTHUIIA: IOJTHOTEHOMHOE CEKBEHHUPOBAaHUE,
TeHOTUIIMPOBaHUE, B TOM uncie ¢ nomoulbio [11[P-ananusa. HacnenctBenusie 3a0oneBanus
YeJI0BeKa: TeHHbIE 00JIe3HU, OOJIE3HU C HACIIEACTBEHHOM MPEIpacioioKeHHOCTHIO,
XpoMOcOMHBIE Ooie3Hr. CoMaTHYecKre U reHepaTuBHbIC MyTariu. CTBOJIOBBIE KICTKH.
[TpuntMMnBI 370pOBOTr0 00pa3a )KU3HU, TUATHOCTHKY, MPOPHUIAKTUKH U JICUEHUSI TeHETUYECKUX
Oone3neill. Menuko-reHeTH4eckoe KOHCYIbTHPOBaHUE. 3HAUeHNE MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuipl U cxembl: «MOHOTHOPHUIHOE CKPEIITUBAHUE U €T0 IIUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacHICTUICHHS U €T0 IIUTOTeHEeTUYECKasi OCHOBay, «3aKOH YHCTOTHI TaMET,
«urubpuanoe ckpemuBanuey, «l{luronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUSY,
«Merio3y, «B3anmoecTBre aIeIbHBIX TEHOBY, «I eHEeTUUeCKHE KapThl pACTEHUN, )KUBOTHBIX
U 4yesioBekay, «I 'eHeTuka mosnay, «3aKOHOMEPHOCTH HACTEAOBaHUS, CIIETUICHHOTO C ITOJIOM,
«Kapuotumsl yenoBeka U >KUBOTHBIX», «BUIbI H13MEHUYNBOCTHY, «MoaudukamoHHas
W3MEHUYUBOCTHY, «HacnenoBanue peszyc-dakropay, «I eHeTHKa Tpymi KpoBu», «MyTaloHHas
U3MEHUYUBOCTBY.

OGopynoBanue: Moaenu-anIuinkanu «MoHOTHOpUIHOE CKpenuBanuey», «HemomnHoe
JTOMUHUpPOBaHUEY, «/{urndpuaHoe ckpenmBanuey, «l[lepekpéct XpoMocom», MUKPOCKOIT U
Mukpormnpenapar «/[pozodunay (Hopma, MyTaruu GopMbl KPBIIILEB U OKPACKH TeJa), Tepobapuit
«I"'opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopHnast pabota Ne 5. «3ydenue pe3yabTaToB MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaboparopHas pabota Ne 6. «3yueHne MOoAHN(PUKATMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 myrauuil y Apo30¢puiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuus Kak Hayka M IPOLECC. 3apOXkKICHHUE CEICKIINU U AJoMecTuKanus. Yuenue H. U.
BaguioBa o 1ieHTpax NpoUCX0XKAESHUS 1 MHOT000pa3ust KyIbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/bI CelIeKIIMH. MaccoBbIN U MHIMBUYaIbHBIA OTOOPHI B CEIEKIIUU
pacteHuil u kUBOTHBIX. O1IeHKa 3KcTephepa. bIM3KopoICTBEHHOE CKpEelIMBaHUE — MHOPUIMHT.
Uucras nuaus. CKpelllMBaHue YUCThIX TUHUHN. ['eTepo3uc, uinm rudpuanas cuia.
HeponctBenHoe ckpemuBanne — ayropuauar. OTnanéanas rudpuau3anus u e€ yerexu.
HcKycCcTBEHHBIM MyTareHes3 U MoJIy4eHUe MOJUIIONI0B. JIOCTHKEHUSI CeNIEeKIIUN PACTEHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorust kak orpaciab Npou3BoACTBa. ['eHHass MHXKEHepus. DTarlbl CO3JaHus
pexomOuHanTHOM /IHK u Tpancrennsix opranusmoB. Kiierounas nunxenepus. Knerounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHUui. KiloHupoBaHue BbICOKOIIPOAYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHEe U dTuYecKkue mpobdiemsl. MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuie! 1 cxeMbl: kapTa «L{eHTpBl TPOUCXOKACHUS U MHOTOOOPA3Hs KyJIbTYPHBIX
pacrenuii», «I[lopoabl foManTHUX )KUBOTHBIX Y, «COpTa KyJIbTYPHBIX pacTeHHi», «OTnanénnas
rubpuam3anusy, «Padorsl akagemuka M. @. MBanoBay, «llomumionaus», «O0bEKTHI
OouorexHoioruny, «Kierounsle KyiabTypbl U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MyJISKU TUIO/IOB i KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METO/IBI M IOCTHXKEHUS CeNIEKIIUU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (DepMy, COPTOUCTIBITATENLHBIN YYaCTOK, B TEIJIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOLIHOHHAS OMOJIOTHS.

[TpenmnochuIKu BOSHUKHOBEHHS IBOJIIOIMOHHON T€OPUU. DBOIIOIMOHHAS TEOPHS U €€
MeCTO B OMOJOTHU. BiusH1Ee SBONIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBupeTenbcTBa 3BOMONUH. [laieoHTOIOrHYeCKUe: TTOCIEI0BATEILHOCTD MOSIBIICHUSI
BHJIOB B MAJICOHTOJIOTUUECKOMN JIETOIHCH, TTepeXoiHbIe GopMbl. buoreorpadgudeckue: cXoAcTBO
U paznuune GayH u Qrop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA M Pa3INIUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE, PyIUMEHTAPHBIC OPTaHbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJICICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTyTeH Y BCEX OPraHU3MOB.

Opomrormonnas Teopus Y. Jlapsuna. [Ipeanocsiiku BO3HUKHOBEHUS JapBUHU3MA.
JIBIKyIIIME CHUITBI BOJIOIIMH BUIOB 10 JlapBuHY (M30BITOYHOE PAa3MHOKEHUE TIPH
OTPAaHUYEHHOCTH PECYpCOB, HEOMpeAeEHHAT U3MEHIMBOCTh, 00pHOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomorn (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

MuxkposBomrorus. [Tonmysmmst Kak eTMHUIIa BUIa U YBOJTIOIUH.



JBwxymme cuitbl (pakTopsl) IBOJIIOIUN BUIOB B IPUPOJIE. MyTallMOHHBIN MPOIecC U
KOMOMHATHUBHAS. U3MEHUUBOCTb. [10OMyIISIIIMOHHBIE BOTHBI U Ipeiid reHoB. M3onsius u
MUTpALUS.

EctectBenHblil 0TOOp — Hanpapisomuil pakTop 3Boonnn. opMbl €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yabTatT 3BOIOIHNH. [Ipumeps! mpucnocobaeHnit
y OpraHu3MoB. ApoMop( 036l U HIUOATATITAIHH.

Bun u BunoobpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000OpA30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MaxpoaBosrorusi. @opMbl 3BOJIIOLUHN: (UIIETHYECKAs!, TUBEPreHTHAs!, KOHBEPreHTHas,
napasuienapHas. HeoOpaTuMocCTh 3BOIOIMH.

[IpoucxoxaeHue OT HeceUnaaIu3upOBaHHbIX NpeaKoB. [Iporpeccupyromas
crienuanu3anvs. AfanTuBHas pajdanysl.

JdemoHcTpaumuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuis! 1 cxeMbl: «Pa3BuTHE OpraHu4YecKoro Mupa Ha 3emiie», «3apoIbIu
MIO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl 60pbOBI 32 CYILIECTBOBAHHUEY,
«EctectBenHbIN 0TOOP», «MHOTO0Opa3ne COPTOB pacTeHuit», «MHOrooopasue mopo;y
KUBOTHBIX», «[lomymsumy, «MyTannoHHas U3MEHYHBOCTEY, «ApoMOp(hO3bI»,
«Mnnoananrtamumny, «O0m1as nerenepanus», «/IBmwkyiiue cuibl sBomonuny, «Kapra-cxema
mapuipyta myremectust Y. Jlapsunay, «bopnba 3a cymecrBoBanuey, «I[IpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BU1000pA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAcKH, HA0Op TUIOAOB U
ceMsiH, KoJuteKIus «[Iprumephl 3aIUTHBIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIENIb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KouieKus «©@opmMbl COXpaHHOCTH UCKOTIAEMBIX
JKUBOTHBIX U paCTEHUI», MOoJeNb anmuukanus «llepekpéct XpoMocom», BIIasKHbIE IpenapaThbl
«Pa3BuTHE HacekoMoroy, «Pa3BuTue IArymKku», MUKporpenapat «Jpo3oduna» (HopMma,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJla).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «Onucanue mpucrnocobIeHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emure.

JloHay4HBIE IPEACTABIEHUS O 3apOKACHUM KU3HN. HaydHble THIIOTE3bI BOSHUKHOBEHHUS
KHU3HHU Ha 3emiie: abuoreHes3 ¥ naHcnepMus. XUMHUYecKast 3BOJIIOLUA. AGUOTeHHBIH CUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMUECKUX. JKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMUYECKOH dBONIOIMU. HavanbHbie aTansl Ononorudeckoit aBomoruu. [ 'unoreza PHK-mupa.
dopMHpoBaHUE MEMOPAHHBIX CTPYKTYpP U BO3SHUKHOBEHHUE MPOTOKJIETKH. [1epBble KIEeTKU 1 uX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pas3Butne xu3HM Ha 3emie no spam u nepuogam. Karapxeil. Apxenckas u
npoTtepo3oiickas 3pkl. [Tameo3oiickast 3pa u e€ mepuo bl KEMOPHICKUN, OPJIOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.



XapakTepucTHKa KJIMMaTa U T€0JI0TMYECKUX IpoueccoB. OCHOBHBIE 3TAIbl HBOJIIOLUN
PaCTUTENTBHOTO U KUBOTHOTO MHpa. ApoMop( 03kl y pacTeHUI 1 )KUBOTHBIX. [losiBIeHME,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOJOLNH. OCHOBHBIE CHCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

DBOJIIOIMS YeJIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue npeacraBieHuit o
MIPOUCXOKICHUH YeoBeKa. MeToibl u3yueHus antpororete3a. CxoacTBa v pa3inyus YeJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymiue cuibl (pakTopbl) aHTpornorenesa. HacienctsenHas '3MEHYUBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUN TPY/AA, MBIIIJICHHE,
peub.

OCHOBHBIE CTaIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK yMelblii,
UYenosek npsimoxoasiuid, YenoBek HeanaepTaibckuid, YenoBek pazymublil. Haxoaku
MCKOTIAeMBIX OCTaTKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAs (€Bpa3HiicKas), Herpo-
aBcTpanouiHas (3KBATOpPHAIIbHAS), MOHTOJIOUIHAS (a3HaTCKO-aMepuKaHcKas). UepTsl
MPUCTIOCOOJICHHOCTH MPEACTAaBUTEIICH YeTOBEYECKUX Pac K YCIOBUSM CYIIECTBOBAHUSA.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuie! 1 cxeMbl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
Mupa», «PacturenbHas KieTka», «KuBoTHas kieTka», «IIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas CUCTEMA OPraHUYeCKOro MUpa», «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHUS
YeJI0BeKa U YeI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalCOHTOJIOIMUECKUX HaXO0I0K
MPEIKOB COBPEMEHHOTO YEJIOBEKa», «/IpeBHeniue moan», «Jpesaue moan», «llepseie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pach.

O6opynosanue: Mmymspku «[IporcxoxkaeHue uenoBekay (O10CTHI aBCTpaIONUTEKA,
MUTEKAaHTPOIa, HEaHIepTaiblla, KPOMAHbOHIIA), CIACTIKU MIIM NU300paKeHHsI KAMEHHBIX OPYAUi
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEPhI, pyouIia, ckpediia), TeOXpOHOJIOTnYecKas Ta0IuIa,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast pabota Ne 1. «/3yueHue HCKOMaeMbIX OCTaTKOB PACTEHUM U JKUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBONIONUS OPTaHUYECKOro MUpa Ha 3emiiey (B €CTECTBEHHO-HAYYHBIN UITH
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4ud U pa3/ieIbl SKOJIOTHH. MeTObl SKOTOTUUECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl oOuTaHUS OPTaHU3MOB: BOJHASI, HA3€MHO-BO3AYIIIHAS, TOYBEHHAS,
BHYTPHUOPraHU3MEHHas!.

Oxonorudeckue daktopsl. Kitaccudukamms sxonornueckux pakTopoB: aOHMOTHIECKHUE,
OMOTHYECKHUE M aHTPOIMOTCHHBIE. J[eCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue pakTOphL: CBET, TEMIEPATypa, BIAKHOCTh. POTONEPHOANU3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX (aKkTOpoB. brojgornveckre puTMbl.



buotnueckue pakropsl. Bumbl OMOTHYECKHX B3aUMOICUCTBUI: KOHKYPEHITHSA,
XHUIHUYECTBO, CUMOMO3 U ero (opMsl. [lapazutusm, koonepanus, MyTyaJlu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHIECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKHU Nonynauud. OCHOBHbIE MOKa3aTeNn MOMYJIISALNN:
YHUCICHHOCTD, INIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JJuHamMuka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkensb.

Tabmuubl u cxemsl: kKapta «[Ipupoaasie 30Hb1 3emuny, «Cpenbl 00UTaHUS OPraHU3MOBY,
«Doronepuoausmy, «Ilomynsamumny, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MOIMYISIIH
uHpy3opun-Tydenbkny», «llumepbie nenm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa H IK0JIOTHYEeCKHE CHCTEMBb.

Coo0mmecTBo opranu3MoB — OuorneHo3. CTpyKTypsl OHOIIeHO3a: BUI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucteMsl (3kocucteMsl). [lonarue 06 sxocucTeme u 6GUOreoIeHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopot BeniecTs 1 MOTOK 3HEPruu B skocucreMe. Tpopuueckue (IUIIEBbIE) YPOBHU
skocucTtemsl. [IumeBsie nenu u cetu. OCHOBHBIE TTOKA3aTENIM IKOCUCTEMBI: Oromacca,
MPOAYKIHSI. DKOJIOTUYECKUE MUPAMUIbL: TPOAYKIIUU, YUCICHHOCTH, Onomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE SKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3kocucTeMsl. buonorunueckoe n
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak GaxTop ycToMunBOCTH dKOcHucTeM. CoxpaHeHHEe OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa 6mochepsi.
Kupoe BemectBo 1 ero pyHkuuu. OcodeHHocTH Onocgepsl Kak rodaaTbHON SKOCUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BeniecTB 1 OMOreoOXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIJIeposa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onocdepe 3emian. AHTpONOTeHHBIE U3MEeHEeHUs B Onocdepe. [mobanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE PUPO/IBI U yeroBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3us Kak OCHOBA
ycroitunBocty Onochepsl. OCHOBA PaLlMOHAIBHOTO YIPABJICHUS IPUPOAHBIMUA PECYPCAMH U UX
UCIoJIb30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumieBslie nenu», «bruornenos: coctas u cTpykrypay, «IIpupoHsie
coobiectBay, «Llenu nuranusy, «konoruyeckas nupamuaay, «buocdepa u uenosex»,



«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jiecay, «bHoleHo03
BOI0EMAY, «ATrpoLeH03», «IIpuMepHbIe aHTPOIIOT€HHbIE BO3ACUCTBUS HAa IPUPOLY»,
«BaxxHelmme UCTOYHUKY 3arpsiI3HEHUs BO3yXa U TPYHTOBBIX BOI», «[louBa — BakHelnas
cocTaisirolas 6uocepsr», «DakTopsl ferpaganuu nousy, «Ilapaukossiit 3 dexT», «PakTopsl
PalMOaKTUBHOIO 3arpsA3HeHus ouocdepsl», «O01mas cTpykrypa ouochepsi», «PacrnpoctpaHenue
XKHU3HH B Onocdeper, «O30H0BbIH 3kpaH 6nochepbl», «KpyroBopor yrieposa B 6uocdeper,
«Kpyrosopor azora B mpupoae».

Ob6opynoBanue: Mojeb-anmiIuKanus « Tunudnbsie 6MOLEHO3bI», repoapuit
«PacturenpHble coob1ecTBaY, Koulekuuu «buonenosy, «Bpennrtenn BaxxHeHmx
CENIbCKOXO03SHUCTBEHHBIX KYIbTYpP», TepOapHH U KOJUIEKIIMU PACTCHUN U JKUBOTHBIX,
IIPUHAIeKALME K PA3HBIM SKOJIOTMYECKUM IpyIIaM oaHoro suaa, Kpacuas kaura Poccuiickon
Ddenepanun, n300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOIT'PAMMBI 110 BUOJIOTMN HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBmuBaroTCsi TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00yJaIUMUCS TIPOTpaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buomxorusy BBIJACJICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YalOIMIMMHUCS  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOONPEEIEHUIO,
HaJIu4Yue MOTHBaAIlUU K 06yqum0 6I/IOJ'IOFI/II/I, HECJICHAIPABJICHHOC Pa3sBUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  yCTaHOBKaMH, NPHUCYUIUMHU  CUCTEME
OMOJIOTMYEeCKOr0 00pa30BaHUs, HATWYUE SKOJOTUYECKOTO TPABOCO3HAHUA, CIOCOOHOCTU
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUS Mpeamera «buosorus» AOCTUraroTCsl B €IMHCTBE
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMH B
0011ecTBE MpaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0 W  TpaJulusM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO npeamera «bruomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
nosnuneﬁ JIMYHOCTH, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHHﬁ, IMMO3UTUBHBIX BHYTPCHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  00IIecTBa,



pacIIMpPEHNE KU3HEHHOTO ONbITA U OIbITa JAEITEIbHOCTH B IPOLIECCE peaTu3alui OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1)rpaaanckoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIHOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTh  OTpENeNiATh COOCTBEHHYIO TMO3HMIHIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MIOJIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBHIIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB P 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepe] PonMHON, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOl 3bIK U KyJIBTYpY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JOCTH>KeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJI0TUY, TOHUMaHUS 3HAY€HUs OMOJIOTUHU B IO3HAHUM 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOJUTENSAM, CO3JAHHIO CEMBUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJIOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIOYAsl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTpPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 310POBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:



MOHUMaHWE W pealn3aiius 30pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUECHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perymspHas (Qu3MYecKas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBWJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUE TMOCJEACTBUI M HENPUSATUS BPEIHBIX MPUBBIUEK (YHNOTpeOJEHUs aaKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIYy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATb U  CAMOCTOSTENIbHO  BBIIOJHATH  TaKyHO
JESITEIIbHOCTD;

WHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeITbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHNUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIIEICTBUN JIsl OKPYKAIOLIEH CPE/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelleHuu MPoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAHUEM (COONIOICHNE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMpUATUE JEUCTBHUM, NMPUHOCAILIMX BpEN OKPYKAIOUIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIAroNpHUsATHBIC YKOJIOTHUECKHUE MOCIEACTBUS MPEINTPUHUMAEMbIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOM M COLMAJIbHON MpAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAyKM U  OOIIECTBEHHOW TMPAKTUKHU, OCHOBAaHHOTO Ha JUANOTe KYJIbTYD,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHUEe CrenupuKU OUONOTUM KaK HAyKH, OCO3HaHUA €€ poiu B (OPMHUPOBAHHUH
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMO3HAHWH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJOTHH JUISI COBPEMEHHOW IMBUIIM3AIMH: 00eCTeUeHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemnaTh pecypcHble mpoOiIeMbl pa3BUTHS YEIOBEYECTBA, TONUCKA MTyTEH BBIXOJa M3 TI00ATBHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus epexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIHLHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTMYECKUX 3HAHHWH B LENSAX MOBBIIICHUS OOIIEH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIMOHAIBHON
IpaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi pu U3y4eHUr ONOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJOB IMO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONb30BaTh IIOJydaeMble 3HAHUS Uil aHanM3a W OOBSICHEHHS SBJICHUH
OKPYXXAIOLIET0 MHUpPAa ¥ MPOUCXOMAMMX B HEM H3MEHEHHH, yMEHHE JenaTb O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIBb30BaTh OWMOJIOTMYECKHE 3HAHUS JUIS PEUICHUS
npo0JIeM B pEeabHBIX KH3HEHHBIX CHTYaIHSIX;

OCO3HAHME IICHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHHIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJIOTMM B COOTBETCTBUU C >KU3HCHHBIMHU
NOTPEOHOCTSAMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHsS yuyeOHOro mpeamera «buosorusy» BKIIOUYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMUXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr UKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaONI0/eHUe, U3MEpeHHe, SKCIEPUMEHT M JPYIHX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (HYHKIIMOHATBLHON TPAMOTHOCTH U COLMAIBHOW KOMIETEHIIMHOOYJAroIuXcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcaJbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertanpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CpEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JCeHCTBUIMU:

1)0a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIeHHUs1), PacKpbIBaTh CMBICH OHOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS Ui OObsCHEHUS (AKTOB M SIBICHUN KUBOU
MIPUPOJIBI;



CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEJCTABICHHs CYLIECTBEHHBIX CBS3€H U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B IESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLICHUBATh PUCKH MOCIIEICTBUI e TETbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

2)0a30Bble HCCJIE0BATEIbLCKHE IeHCTBU:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

UCTIOJIB30BaTh PA3JIUYHBIC BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS], BIAJ€Th HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
TOHATUSIMH U METOJAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NESTEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pELIeHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLEHHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IOMCK IEPEHOCa CPEACTB M CIIOCOOOB JEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHMWS B  IIO3HABATEIbHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEM, MNpEUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(pOpManuu (TeKcTe ydeOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
NPeJICTaBICHUS, KPUTUIECKN OIIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GbopMyHpOBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHBIE METOMABI TNPH IOWCKE W OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO UCTIOJIH30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMATbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOMN
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHUS M 3alMThl WHpOpManuu, HHGOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1)o0menne:

OCYILIECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEIIbHO BBINOJHEHUsl NpeajaraéMond 3aJayd, Y4YHUThIBaTb MHTEPEChl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYalUN, YMETh CMIT4aTh KOH(QIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMecTHas AeTeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOW pabOThI IpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJENCTBYS PHU pEeLIeHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHMIO: COCTAaBIIATh IUIAH JEWCTBUM, PACOPENCNSTh POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEHU C IO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1)camoopranmn3aums:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS Ul BBIABICHHS NpoOJIeM M HUX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[€IeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 3/I0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyITUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHON JAEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEeLIeHUs IpoOIeMbl ¢ Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh NPUEMBI pedIieKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PELICHHS M0 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3)npuHsATHE CeOsi M APYTrUX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX [P aHAJIN3E PE3YJIbTaTOB JESTEILHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeIBbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NMPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEATbHBIX >KU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C Ouosorued. B
IporpaMMe IpeaMETHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buornorus» ¢ 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHUE OMOJOTMYECKUX TEPMHUHOB U MOHATUMN: KU3Hb, KJIETKa,
opranu3M, Merabosm3M (OOMEH BEMIECTB M NPEBpAIllEHHE JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(penpoyKiMs), HaCIEeCTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3jaraTh OHOJOTMYECKHE TEOpHH (KJIETOYHas, XPOMOCOMHas, MyTalllOHHas,
LEeHTpajbHas JorMa MoJeKyJlspHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.



BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE MPU3HAKKA BUPYCOB, KJIETOK IPOKApHOT M 3YKapHoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTYYCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKHX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B NOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWe HEOoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CIEIUIEHHOE HACTEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISl TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILICHMBATh U HHTEPIPETHUPOBATH HH(POpPMALHMIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJOrHyeckas nupaMmua, buoreoueHos, onocgepa;

yMEHUE WH3/arate Ouonorndeckue TeopuH (3BojronuoHHass Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. . BepHajckoro), onpenensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAeHHE OHOJIOTrHYEeCKOro



SKCHEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy HCCIIE]yeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O IOBEACHUSI B OKpY)KAIOIIEH MPUPOAHOM Cpelae, NOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM onosoruu Ui paloHaIbHOrO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUs);

YMEHME BBINOJIHATH J1JAOOPATOPHbIE U IMPAKTUYECKHE padOThl, COOMIOAATh IpaBUa IPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOi WH(POpPMAIWK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPHBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [{OK
L broorit kak Hayka 2 L 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTD KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 1 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
34, u3 HuX
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 14 o 3 4

MOJIYJTIO



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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [IOK
1 0 9 1 1
BOITIOIHOHHES GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6mmoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpYKaromas cpeaa 5 1 bubmmorexa LIOK
P DYHAOMEL Cpel https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJIOTHUECKHE CHCTEMBI 9 1 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> CICPBHOC BpeMi https://m.edsoo.ru/7f41cc74
34
OBIIEE KOJMYECTBO YACOB I10 > 13 HIX
14 o 3 2.5

[NPOTPAMME

MOJIYJTIO



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoangecTBO yacoB
Ne Tema ypoka KouTpo Jara JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
n/n B IIpakTHYecKHe p3ydenuss pecypesbl
cero JbHBIE
padoThbI
padoTbI

buonorus B cucreme bubmiorexa LIOK
1 1 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6

HayK

32a

Moayas 1.Metoasl

MO3HAHUSA >KUBOU

npuposl. [IpakTrndeckas

paborta Ne 1
2 «Mcnonp3oBanue 1 0.5 bub6muoreka [IOK https://m.edsoo.ru/863e6122

Pa3IUYHBIX METO/IOB MPHU

W3y4YEHUU

OHOJIOTHYECKHUX

00BEKTOBY
3 BXxo01H0ii MOHUTOPHHT 1 1 bubmmorexa LIOK https://m.edsoo.ru/863e6564

Monyas 2.
4 1 bubmmorexa LIOK https://m.edsoo.ru/863e674e

XUMHUYECKUI COCTaB
KieTku. Boma u



https://m.edsoo.ru/863e6122
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

MHHCPAJIBHBIC COJIN

Monayasb 3.benku.
CocraB u cTpoeHue
OCIIKOB

bubmmorexa I{OK https://m.edsoo.ru/863e6b72

Mopnyasb 4.OepmeHTH —
OHMOJIOTUYECKHEC
KaTaJIn3aTOPHI.
Jlaboparopnas pabota Ne
1 «M3yuenue
KaTaJIUTUIECKOM
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amMuIIa3bl
WJTU KaTajasbl)»

0.5

bubnuoreka IIOK https://m.edsoo.ru/863e6b72

Moayas S.

VrieBoanl. JIMnuabl

bub6muoreka [{OK https://m.edsoo.ru/863e6870

Moayas 6.

HyxiienHOBBIE KUCIIOTBI.
ATO

bubmoreka IIOK https://m.edsoo.ru/863e6d5c

Moayasb 7.Mctopus n
METO/]Ibl U3yUYEHUS
kieTku. Knerounas
Teopus

bubmmoreka [{OK https://m.edsoo.ru/863e6e88

10

Moayas 8.Knetka kak
L[EJI0CTHAS JKUBast



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

11

cucrema

Moayab 10.CtpoeHue
3YKapUOTUYECKOMN
kietku. JlabopaTopHas
pabora Ne 2 «3yuenue
CTPOEHHUS KJIETOK
pacTeHui, )KUBOTHBIX,
rpuboB U GakTepHii 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHUE»

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e6ffOhttps://m.edsoo.ru/863e71
6C

12

Moayas 11.

OOMEH BeLIECTB WU
MeTadOJIN3M

bu6nuoreka IIOK https://m.edsoo.ru/863e766¢

13

14

15

Moayas 12.
dotocunTes.
XeMOCHUHTE3

Moayabl3.

DHepreTUYecKuii 0OMeH

Moayan14.

JKU3HEeHHEIN IIUKIT
KJICTKH. J{elleHne KIeTKH.
Muto3. JlaboparopHast

0.5

bubmoreka [{TOK https://m.edsoo.ru/863e7¢98

bub6mmoreka [{OK https://m.edsoo.ru/863e7aae

bubmmoreka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6ff0
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

pabora Ne 3
«HabmoieHne MuTO3a B
KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha
TOTOBBIX
MUKpOITpenaparax»

KonTtposabHnas padora

16 bubnmnorexa LIOK https://m.edsoo.ru/863e796e
3a |l mosryrogue
buocunres Oenka.

17 Peatctuti Matpinoro bub6nuoreka IIOK https://m.edsoo.ru/863e796e
CI/IHTGSanaHCHHHI/IH —
OmocuHTe3 OcNKa
Hexknerounsie popmbl

18 bub6mmoreka [{OK https://m.edsoo.ru/863e7540
J)KU3HU — BHUPYCEHI
®opMEBI pa3MHOKECHUS bubamorexa [TOK

19 PMHLP https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e8
OpraHnu3MoOB

3le

20  Meiios bubmuoreka [{OK https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.
O1m10/10TBOpPEHHE.

21 0.5 bubmmoreka [{OK https://m.edsoo.ru/863e81b6

Jlaboparopnast pabota No
4 «3y4eHue CTpoeHUs
IIOJIOBBIX KJIETOK Ha
T'OTOBBIX



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

22

MHUKpOIpernaparax»

NuauBunyansHoe
pa3BUTHE OPraHU3MOB

bubmmorexa LIOK https://m.edsoo0.ru/863e8436

23

I'enernka — Hayka o
HAaCJEACTBEHHOCTH U
U3MEHYHBOCTH

bu6nuoreka [{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIeI0BaHUs
MIPU3HAKOB.
MonorubpumaHoe
CKpCILMBAaHUE

bu6nuoreka [IOK https://m.edsoo.ru/863e8878

25

26

Jurubpuaxoe
CKpelIuBaHue. 3aKoH
HE3aBHCHMOI0
HacJIeI0BaHus
MPU3HAKOB

Cuennensnoe
HACJIeIOBaHHE
MIPU3HAKOB.
Jlaboparopnast pabota No
5 «3yuenue
pe3yIbTaToB
MOHOTHOPUAHOTO U
TUTUOPUIHOTO
CKpEIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e89a4

bubmmoreka [{TOK https://m.edsoo.ru/863e8c60



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

27

MHUKpOIpernaparax»

I'enerunka momna.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX
C MOJIOM

bubmmorexa LIOK https://m.edsoo.ru/863e8c60

28

29

30

31

N3MeHUYnBOCTb.
Henacnencreennas
W3MEHYUBOCTb.
Jlaboparopnas pabota Ne
6. U3yuenue
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
MIOCTPOCHHE
BAapUAIIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

IIpomexyTouHas
arrecrauus

Hacnencreennas
M3MEHYHUBOCTb.
JlabopaTtopHas pa6ota Ne
7. «AHamu3 MyTaluun y
JPO30( MBI HA TOTOBBIX
MUKpOITpenaparax»

I'eneTuka uenoBeka

0.5

0.5

bu6muoreka [TOK https://m.edsoo.ru/863e8efe

bu6nuoreka ITOK https://m.edsoo.ru/863e8efe

bub6muoreka [{OK https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Cenexuus Kak HayKa u

32 1 bubnmrorexa LIOK https://m.edsoo.ru/863e9214
poriecc
MeTtoap! U JOCTHKEHHUS

33 CEIICKI[UU pacTeHUH H 1 bubmmorexa LIOK https://m.edsoo0.ru/863e9214
’KUBOTHBIX
b

34 HOTEXHOJOTILT KAtk 1 bubmmorexa LIOK https://m.edsoo.ru/863e9336
OTpacib IPOU3BOACTBA

34, u3
OBIIEE KOJIMYECTBO HHX II0
YACOB I10 ITPOIT'PAMME MOJYJIIO

14



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

11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka o0pa3oBaTte/ibHbIE
n/a Kontpoabubie IIpakruyeckue U3yYeHust
Bcero pecypchbl
padoThI padoThI
1 OBOJIIOLMS U METOJIbI €€ U3YUYECHHUS 1 bubnrorexa LIOK
B A i https://m.edsoo.ru/863ea20e
5 B . 1 1 bubnuoreka [{OK
XOXHOH MOHHTOPHHE https://m.edso0.ru/863e9570
bu6mmoteka IIOK
3 M 1.M 1
oAyIb ApoIBOTOTA https://m.edsoo.ru/863e9cle
Mopyas 2.1lomymsimus Kak JIeMEHTapHast
4 €MHUIIA BUJIA U HBOJIIOLUH. 1 05 bubnmnorexa [JOK
Jlabopartopnas padora Ne 1 «CpaBHeHHe ' https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPUIOY
5 Moayasb 3. [IBHKyIIHE CUITBI 1 bubnuotexa [JOK
(a11eMeHTapHBIE (GAKTOPHI) IBOJIOIIUN https://m.edsoo.ru/863e9da4
6 Monyas 4. EcrecTBeHHBIN OTOOP U €TO 1 bubnuotexa [JOK
bopmbI https://m.edsoo.ru/863e9ed0
MopayJb 5. Pe3ynbTarhl 5BOIIONUN: Bu6mnunoreka LIOK
7 HpHCHOCO6HeHHOCTL OpTraHu3MOB U 1 0.5 https://mledsoolru/863egfde
BU000pazoBanue. Jlaboparopuas pabota



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

Ne 2 «Onucanue nprucrnoco0IEHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
Xapakrepay

Moayab 6.Hanpasnenus u nytu

bu6nmoreka [IOK

8
MaKpO3BOJIFOLIMH https://m.edso0.ru/863e9cle
9 Monayas 7. HeoOpaTMOCTh BOIONNAN
10 Mopnyas 8.Mcropus xu3Hu Ha 3emie u
METO/IbI €€ N3Y4EHUS
1 Moayab 9.1 unore3bl IpOUCX0XKIEHUS bu6nmorexa LIOK
JKU3HHU Ha 3emiie https://m.edso00.ru/863ea5a6
12 Mopnyas 10.Pa3BuTre *u3Hu Ha 3eMiie 1o bubmmnoreka HOK
3paM | MepruoIamM https://m.edsoo.ru/863eatbe
Moayasb 11.OcHOBHBIE ATambl SBOJTIOUH
i Ilz[aCTI/ITeJ'II)HOFO u %KHBO;H(;FO I/l;mpa. o BuGmorexa [OK
akThdeckas padora Ne 1 «M3yuenue .
p p z’q https://m.edsoo0.ru/863ea8bc
MCKOIIA€MbIX OCTAaTKOB PaCTEHUU U
JKUBOTHBIX B KOJUICKLIHSIX)
14 Ko o ast pabora 3a |l moayrogue bubmmorexa LOK
HTPOJILHAS T MOJIYIOAH
poi P JyroA https://m.edso00.ru/863ea48e
Monayasb 12. CoBpeMeHHas cucrema Bu6morexa LIOK
15 OpPraHUYECKOr0 MHpa. JBOJIOLIHS

YeloBeKa (aHTPOTIOTeHE3)

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
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

Moayab 13./Bmwxymiue cuibl ((hakTopsl)

bubnunoreka LIOK

16
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 Monayab 14.OcHOBHBIE CTaJIUH 3BOJIIOIIUN
yelioBeKa
18 Yenoseueckue packl U IPUPOIHbIE Bbu6muotexa [JOK
aJanTaIyy 4enoBeKa https://m.edsoo.ru/863eaea2
19 O600meHue 1mo TemMe «BO3HUKHOBEHHE H bubnuorexa [IOK
pa3BUTHE KU3HH Ha 3eMIIe) https://m.edsoo.ru/863eb5fa
20 OKOJIorus Kak HayKa
Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubnmnorexa [JOK
21
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotuyeckue daxropsl. JlaboparopHas
pabora Ne 3. «Mopdonornyeckue
99 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubmuoreka [IOK
oburtanus». JlabopatopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U Pa3BUTHE
YEpEHKOB KOJIeyca
but6mmoreka [IOK
23 b
HOTH{ECKHE (AKTOPEI https://m.edso0.ru/863eb348
DKOJIOTMYECKUE XAPAKTEPUCTUKHU
24 nomymsiuuu. [IpakTudeckast padorta Ne 2 05 bu6muoreka [JOK

«[ToacY€T MIOTHOCTH NOMYJISALMI Pa3HBIX
BHUJIOB PACTEHUI

https://m.edso0.ru/863eb5fa



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa

bubnunoreka LIOK

2 — 1
5 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 https://m.edso0.ru/863eb46a
bu6nmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
| e e
5 PaMUpL https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHbIE 3KOCUCTEMBI 1 bubnrorexa LIOK
PHPOA https://m.edsoo.ru/863eb5fa
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 bubnrorexa LIOK
P https://m.edsoo.ru/863eb5fa
30 buocdepa — rmobanbpHas s3xocucreMa 1 bubmmnoreka HOK
3emin https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuoreka [IOK
31 1
onochepsr https://m.edso0.ru/863ebd16
32 YenoeuyecTBo B Onochepe 3emiu 1
33 CocymiecTBoOBaHUE TTPUPOIBI U 1 bubnuotexa [JOK
9eJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 O6061eHne TeMbl «Co00I1IeECTBA U 1
9KOJIOTHYECKHE CUCTEMBD)
34, u3 25

OBIIEE KOJIMYECTBO YACOB I10

HUX II0



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPAa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHMCKHX UM 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosioruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeJIOBEKa JUIsl pelleHus
YKU3HEHHBIX 3a]1a4

YMeHue packpbhIBaTh COJIEpPKaHUE OMOJOTUYECKHMX TEPMHUHOB H
MOHATHM: *HU3Hb, KIIETKA, OpraHu3M; MeTabonu3M (0OMEeH BEIleCTB U
MpEeBpaIICHUE SHEPIrHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOIYKIIHS),
HAaCJEACTBEHHOCTh, K3MEHUYNBOCTD, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYeCKue Teopun (KJIETOYHAsl, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydenust (0 IEHTpax MHOrooOpasvs M MPOUCXOXKIECHUS KYJIbTYPHBIX
pactenuii H.J. BaBunosa), onpeaensaTs rpaHuIbl KX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BIafeTb METOJaMU HAYYHOTO TO3HAHHUS B OHOJOTUU
(HabmroIeHNEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHM3alis W IPOBEJACHHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBISBICHHEC  3aBHCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TCOPUH W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJMYYEHHBIX PE3YIbTATOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT M OYKApUOT, OAJHOKJIICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB  OOMEHa  BEIIECTB U
MpeBpaleHusl dHEPTUU B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO |
9HEpreTM4eckoro  oOMeHa,  XEMOCHHTE€3a, MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIBbHOT'O Pa3sBUTHA
opraHusMa (OHTOT€He3)

YMeHue TOpUMEHSTh TONy4YeHHbIE 3HaHHUS N OOBSICHEHUS
OMOJIOTMUECKUX TPOLIECCOB U SIBJICHUH, ISl MPUHATUS MPAKTUYECKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
IPaMOTHOTO  TIOBEJIEHUS B  OKPYKAIOUIEH INPUPOAHOM  Cpenc;
[MOHUMaHHe HE00X0IUMOCTH HCIIOJTh30BaAHUS JIOCTYOKCHU T
COBpEMEHHOW OHONOTUM U OHOTEXHOJOTHH JUIS PalMOHAIBHOTO
MIPUPOIONOIB30BAHUS

VYMmenune peuiath JJICMEHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[HOC CKpCIIUBAHUC, CICIIJICHHOC HACIICAOBAHUC, COCTABIIATH
CXEMbI MOHOFI/I6pI/IJIHOFO CKpCIIUBaHHUA JJIA MMpeaACKasaHus
HacCJICAOBaHHUA ITPU3HAKOB Y OPraHu3MOB




VYMeHue BBINONHATH JIAOOpAaTOpHBIE W NPAaKTHUECKHE paboTHl,
coOmonath mnpaBuia npu pabore c ydyeOHBIM M JaOOpaTOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh W HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUs, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS
13 pa3ianyuHbIX UcToyHUKOB (CMMU, HayuyHO-TIONYJIsSipHBIE MaTepUalbl);
ATUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICIOBAaHUN B OHOJOTHH,
MEIUIMHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

YMeHue co3aBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX UCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

IIpoBepsiemble peAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

CpopMUpPOBAHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa MJIsl pEIICHUS
YKU3HEHHBIX 33124

YMeHHe pacKkpblBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB W
MOHATHI: BUJ, MOMYJSIUS, TeHO(OH/, 3BOJIOLUS, IBUKYIIUE CHUIIBI

(paxTopsr) HBOJTIOLIUH, MIPUCTIOCOOJICHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTUYECKUE (baxTopsl, IKOCUCTEMA,
MMpOAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHIL, nenn IIMTaHUA,

9KOJIOTHYECKasl MUpamuia, OMoreoeHos3, buocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa,  CHHTETHMYEcCKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u myreit sBomonuu A.H. CeBepriosa, yueHus o
o6uocpepe B.M. BepHaackoro), omnpeaensTb — TIpaHUIBl  UX
MIPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TII03HaHUSI B OHOJOTUH
(HabnrofeHre M OMKMCAHWE >KUBBIX CHCTEM, TMPOIECCOB U SIBICHMIA,
opraHu3amnusi M TPOBEICHHE OHOJOTMYECKOTO0  IKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3BI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
WCCIEAYyeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3YJIbTATOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHHI, TEOpU U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YIHTATOB)

VYMmenne BBIIACIATH CYIICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTUYECKNX OOBEKTOB: BHJOB, TMOMYNIAINHHA, TPOAYIIECHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCONEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTaHU3MOB, JIEHCTBUS OKOJOTMYECKUX (HaKTOPOB Ha OpPraHU3MBI,
MIepeHOCca BEIIECTB U MTOTOKA SHEPTHH B DKOCHCTEMaX, aHTPOIIOTCHHBIX




M3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BELICCTB U
OMOTeOXMMHUYECKHX IIUKIOB B Onochepe

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHUuA JJIsL O6’b$ICHeHI/I$I
OMONIOTMYECKUX TPOLECCOB M SBICHHUM, JJISI NPUHATUS MPAKTHUYSCKUX
peleHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPY)KAIOIINX JIFO/ICH, COOMI0OAEHUS HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEAE;
MOHUMAaHUe HEOOXOMMOCTH UCTIOJIb30BAHMS JOCTHKCHUH
COBPEMEHHOM OMOJIOTHH JIJISl PALMOHAIBHOTO ITPUPO/IOTIONIb30BAHUS

YMeHue pemath 3JeMEHTapHbIe OMOJOTHYECKHE 33a/1a4H, COCTABIIATH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B 3KOocHcTeMax (LIeNU MUTaHUSA)

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmogate mpaBwia npu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOrMYECKOI0 COJEPKaHUs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMU, HayuyHO-IONysipHBIE MaTepUAIIbI);
paccmarpuBath rio0anbHbIe 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTUU

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 buonorus kak Hayka
11 buonoruss — Hayka o xuBoil mnpupone. Ponp Ouonorun B (popMHUpOBaHUHU
COBpPEMEHHOM Hay4HOH kapTHHBI MUpa. CucTemMa OHMOIOrHYeCKUX HAYK
Mertoabl MO3HAHMS KUBOM MHpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
1.2 u3MepeHue, Kiaccuukaius, MOJeIMpOBaHUe, CTaTUCTHYecKas oOpadoTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
21 Xusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouosnoruu. CoiicTBa
OuocucTeM U UX pazHooOpaszue
29 VYpoBHM OpraHu3ali OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIIETOUYHBIMH,
OpraHU3MEHHBIN, MOMYISLNOHHO-BUIOBON, 5KOCUCTEMHBIN, OHOChepHbII
3 XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH
XHWMHMYECKUH COCTaB KIETKH. XHMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
3.1 MUKpO3JieMeHTHl. Boga u  MuHepanbHble BemecTBa. DOyHKIMM BOABI U
MUHEpaJbHBIX BellecTB B kieTke. [lonnepxanue ocmoTnyeckoro Oananca
benku. CoctaB u crpoeHHe OETKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
32 He3amenumbple W 3aMEHHMbBIE AaMHHOKHUCIOTBI. AMHHOKHCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOM MOJIEKYIbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEecKue cBoicTBa OenkoB. buonornyeckue




3.3

byHKIIMH OETTKOB.

depMeHTHl — Ouosormueckue karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crnenuduynoctb. Kodepmentsl. Burtammubl. OTimdws
(hepMEHTOB OT HEOPTAHMUYECKUX KATAIU3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIIOKO3a, prudo3a U JAe30KCUpu003a), Jucaxapuibl
(caxapo3a, JaKTo3a) MW IOJMcaxapuabl (Kpaxmayl, TJIUKOTEeH, IIEJUT0JI03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuapl:  TPUTIIMIEPUABI,  cTepouabl,  Qochomunuael.  [mapoduibHO-
ruapodoOHbIe CcBoOiicTBa. buonormueckue ¢yHkimu JmnuaoB. CpaBHeHUE
YIIIEBOIOB, OCJIKOB U JIMITUJIOB KaK KICTOYHUKOB SHEPTHH

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykieotnabsl — MOHOMEpPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuuum JJHK. Crtpoenme u ¢ynkuum PHK. ATO:
CTpoeHHe U QYHKIIUU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJIETKC. Knerounas TEOpU. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

Knerka kak nenoctHas jxuBas cucrema. OOuye MpU3HAKM KIETOK: 3aMKHYTas
HapyxHast memOpana, moiekynasl JJHK kak renermueckuil ammapar, cucrema
CHHTe3a OelKa

3.7

Tunsl KIETOK: 3yKapruoTudeckass U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckoil  kietku. Kierounas crenka Oaktepuil. CrTpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H
IrpUOHON KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pyakumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJpUH, IuacTuabl. [IporcxoxkaeHne MUTOXOHAPHA W ImIacTUA. Bunisi
wiactua. HememOpaHHble OpraHouipl KJIETKH: pUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUUKH, KTyTUKU. PYHKIIMM OPTaHOUIOB KJIeTKU. BrirtoueHus

3.9
3.10

4.1

4.2

SAnpo — perynatopHblii 1eHTp kieTku. CTpoeHHe sapa: siaepHas 000JOouKa,
Kapuoria3Ma, XpOMaTHH, SAPBIIIKO. X POMOCOMBI

TpaHcnopT BEHIECTB B KIIETKE
KusHeneaTenbHOCTh KIETKU

OOMmeH BemIecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonu3ma. Tumbsl oOMeHa BeHIECTB: aBTOTPOGHBIN U retepoTpodHsblii. Pomb
(dhepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHHH YHEPTHHU B KICTKE

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAYeHHE (POTOCUHTE3a JUIS JKM3HU Ha 3emIe.
Brusaue ycrmoBuit cpenbl Ha (POTOCHHTE3 W CIOCOOBI TOBBINICHUS €T0
MPOYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMOocHHTe3. XEMOCHHTE3WPYIOIIHe OaKTepuh. 3HAYCHHE XEMOCHHTE3a JUIS
KU3HHU Ha 3emMie

4.3

4.4

DOHepreTuyecknii oOMeH B KieTKe. PaciienyieHue BeIIeCTB, BbIACICHHE U
aKKyMYyJIHDOBAaHHME »HHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WIM KJIETOYHOE
nbixanue. DPGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus
TeHEeTHYeCKO MHGpopMaluu B KIeTKe. ['eHeTHYecKHii KOJ M €ro CBOMCTBA.




4.5

5.1

Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnmsaumst — OuocuuTes Oenka.
KoaupoBanue amuHokucioT. Posb pubocom B GuocuHTe3e Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpYchl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEGHHOCTH CTPOCHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBHI3bIBACMEBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/a.
[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pa3sMHOXEHME U MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

Knerounsnii UK, WIM KU3HEHHBIM IMKI KIeTKd. MHTepdaza u MUTO3.
[Ipoueccrl, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunre3a JHK. Crpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMmIouIHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBHOTO PAa3BUTUS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craauu muto3a. [Iporeccel, mpoucxonsiye Ha
pa3HbIX CTAAUIX MUTO3a. brosornueckuii cMpica MUTO3a

5.2

CDOpMLI Pa3MHOKCHHUA OPIraHU3MOB! 0Oecroyioe U IOJIOBOE. Busl Oecnoyoro
PaSMHOXKCHUA: JACJIICHUEC HAJABOC, ITOYKOBAHWC OAHO- W MHOTI'OKJICTOYHBIX,
cnopoo6p330BaHI/Ie, BCIr€TaTuBHOC Pa3MHOKCHHUC. I/ICKYCCTBGHHOG
KJIIOHUPOBAHUC OPIraHU3MOB, €T0 3HAYCHHUC OJIA CCICKIINU

5.3

5.4

ITonoBoe pa3MHOXKEHUE, €ro OTIMYUSA OT OECIoI0ro.

Meiio3. Craguu wmeiio3za. [lpouecchl, mnpoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenue xpomocoM B Meno3ze. Kpoccunrosep. buosnoruueckuit cmeicia u
3Ha4YECHHE Melo3a

I'amerorenes — mporecc 0Opa3oBaHUS TOJIOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIE
JKeJIe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHHE U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcCoOeHHOCTH
CTpOEHUS SIMIEKIETOK U criepMaro3onsioB. OmnogorBopenue. [lapreHorenes

5.5

6.1

WupuBuayansHoe — pa3BuTHE ~ (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBHOTO PA3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:
npoOrieHue, racTpyisiuus, oprasoreres. IloctamOproHansHOe pa3BuTue. TUIBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HempsiMoe (JIMYMHOuYHOeE). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YpOACTBa.

Poct u pa3zeButue pactenuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHU,
CTaJNH Pa3BUTHS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3agaun reHetuku. Vicropus pa3BuTus reHeTHKU. Bkiaa poccuiickux
U 3apyOexHBIX Y4YEHBIX B pa3BUTUE TEHETUKH. METoIbl TeHETUKU
(TMOpUIOTOTUYECKUHA, LUTOT€HETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKU ).
OcCHOBHBIE TEHETHYECKHUE TOHATHA. | eHeTHYeCKass CHMBOJIMKA, UCTIOJIb3yeMasi B
cXemax CKpellMBaHui

6.2

3aKOHOMEPHOCTH HACJEIOBaHMs TPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPUIOB TIEPBOTO
nokoieHus. IlpaBuiio JTOMUHUpPOBaHUA. 3aKOH pacIlEIUIEHUs MPU3HAKOB.
I'unore3a unctorsl ramet. [lojIHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACIIEOBAHHS TPHU3HAKOB.
[uToreHeTn4eCKue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEEe
ckpemBanue.  Mcrmonp30BaHME — AHAIU3UPYIOLIETO  CKPEIIMBAaHMUS IS




ompeeIeHUsI TCHOTUIIa 0CO0U

6.3

CueruieHHOE HacienoBaHue npuzHakoB. Padora T. MopraHa 1o cremieHHOMY
HacjleOBaHUIO TIeHoB. HapymieHwe creruieHus TE€HOB B pe3yJibTare
KpOCCUHTOBepa. XpOMOCOMHAasl Teopusi HacleACTBEHHOCTH. [eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONIpeIeNeHHE Ioia. AyTOCOMBbI U TIOJIOBBIE
XpOMOCOMBI. ['OMoOramMeTHble M TeTeporaMmeTHble opranu3Mbl. HacnepoBanue
MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM

6.4

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICICTBEHHAs.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTU. BapualmoHHBIM psag U BapUallMOHHAs
kpuBas. Hopma peakuum npusHaka. KosmdecTBEHHbIE M KaueCTBEHHBIC
IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOM(PUKAIMOHHONW U3MEHUUBOCTH

6.5

6.6

7.1

HacnencrBeHHas, WM TEHOTUIIMYECKAas, M3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U MOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeH4MBOCTh. Kiaccupukanus MyTanui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PAZIOB B HacjleACTBeHHON n3meHunBocty H.1.
Basuiiosa

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
4eJ0BeKa: TCHEaIOTUYCCKHI, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHI,
OMOXMMHYECKUN, MOJEKyIsipHO-TeHeThuYecKuil. CoBpeMEHHOE OIpeeNieHUue
reHOoTHUIIA: MOJIHOIMCHOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCJIC C
nomompio III[P-ananu3a. HacnencrBeHHble 3a00iieBaHUS 4YeEIOBEKAa: T'C€HHBIC
00s1e3HU, OOJIE3HH C HACIEACTBCHHON MPEIpacIioioKEHHOCThIO, XPOMOCOMHBIC
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHLIUIBI 370pOBOTO
06pa3a KHU3HHU, AHUAr"HOCTUKH, HpO(l)I/UIaKTI/IKI/I U JICHCHUA T CHCTHUYCCKUX
Oone3neil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBaHUE. 3HAUCHHUE METUIIUHCKOM
TFCHCTUKHU B IPCAOTBPAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3&60J’[GB&HHI>1 YCJIOBCKaA

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHUHU

Cenexkuusi Kak Hayka M Tpolecc. 3apoKIEHHE CEJIeKLUUU U JIOMECTHUKAI[US.
VYuenne H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKICHUS M MHOTooOpasus
KYyJIbTYpHBIX pacTeHHui. LIeHTpbl MponCXOoXKACHNU TOMAIIHUX >KUBOTHBIX. CopT,
1I0poOJa, IITaMM

7.2

CoBpeMeHHbIE METOJbl CelleKUUU. MaccoBbIi M MHIMBUAYAJIbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. binskoponcTBeHHOE
cKpeuBaHue — HMHOpuAMHT. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JMHUH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanénnas rubpuamsanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHed U
MOJyYeHUE MONMUIIONAOB. JlOCTH)KEHUS CEJNEeKIMH PAacTEeHUM, >KUBOTHBIX M
MHUKpPOOPTaHNU3MOB

7.3

buorexHonoruss kKak oTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHepus. Tallbl
co3nanus pexkomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kietounas
uwxkeHepus.  Kiierounsle  KynbTypbl. MUKpPOKIOHANIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHUYECKHE U dTHdeckue mpobieMbl. MO — reHeTnyecku
MOANGUIIUPOBAHHBIE OPTAHU3MBbI




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

DBOIIOIMOHHAST OMOIOTHS

11

DBOJIIOIIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BostonuH.  IlajmeoHToNmOrHMUeckue:  IMOCIEI0BATEIBHOCTD
MOSIBJICHUS. BHJOB B TAJICOHTOJIOTUYECKOW JICTONHCH, IEpexXonHble (HopMBlI.
buoreorpaduyeckue: cxoactBo u paznuune ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3INdus SMOPUOHOB Pa3HBIX BHJIOB
II0O3BOHOYHBbIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IGCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
pPYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO
MCXaHHM3MOB HAaACJICACTBCHHOCTHM H OCHOBHBIX METa00IHIECKAX HYTeﬁ Y BCEX
OpraHHW3MOB

1.2

13

14

OomounonHass teopus Y.  [apBuna. Ilpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMOKYIIME CHUIBI DBOJIIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OTPaHUYCHHOCTH PECYpCOB, HEoNpeAenEéHHAs U3MEHYHBOCTb,
00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonmd  (CTD) u  ocHOBHBIE €€ TMOJOXKEHUS.
MuxkposBosrorus. [lomynsnus kak eIMHUIA BUAA U IBOJIOLUN

JBwxyne cuibl ((hakTOphl) SBOJIOLUMU BUAOB B Tpupoae. MyTallMOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsnus u mMurpaius. EcTecTBeHHBIN 0TOOp — HANPaBIISTIONIHN (HaKTOp
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pPe3ylnbTaT d3BOMIONMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAJANTALNY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

2.1

2.2

MaxkposBomtorusi.  Dopmbel  3BoNOLMU:  (UIETUYECKasi,  JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJIECHUS O 3apOKACHUM JKM3HU. HayuyHple TIuDoOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUUYECKas
IBOJIIOLMS. DKCIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel 6uonorndeckoit spomtonuu. I'mnoreza PHK-mupa. IlepBeie
KJIETKHU U UX 3BOIIOLHA. POPMUPOBAHHE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB

Pa3Butne xu3sHu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHIA,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOpdO3bl y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MOB

2.3

2.4

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHHe »HBoMoLUU. (OCHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBoIOIMs YejaoBeKa. AHTPOIOJIOrUsS Kak Hayka. Pa3Butue mpelcTaBieHHH O
IIPOUCXOXACHUN YeloBeKa. Meroabl M3ydyeHHs aHTponoreHesa. CxoacrBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBmxymme cunbl (hakTopbl) aHTpororene3a. HacnencTBeHHass U3MEHYUBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN
Tpy/la, MBIILJICHUE, PEUb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMH YEJIOBEKA: AaBCTPAJIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pa3ymHbIid. HaxolIku HMCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

3.1

3.2

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIIME pachl: €BpOINEOUIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIONAHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHnckas). YepTbl mpucrnocoOIeHHOCTH MPEICTaBUTENEH YEeTIOBEUECKUX pac
K yCJIOBUSIM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXarouias cpeaa

DKOJIOTHST KaK HayKa. 3aJladyd M paslielibl SKOJOTUU. METoIbl 3KOJIOTHYEeCKUX
UCCIeoBaHi. DKonorudeckoe MupoBo33penue. Cpeapl 00UTaHusT OpPraHU3MOB:
BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA
Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTuveckre, OMOTHYECKHME W aHTPONOTeHHBbIC. JIeHCTBHE 3KOJOTUYCCKUX
(bakTOpPOB HA OPraHU3MbI

3.3

AOunotndeckue (GaKToOpbl: CBET, TEMIEparypa, BIaXHOCTh. DOTONEepHOAN3M.
[Ipucnocobnennss OpraHU3MOB K  JCHCTBUIO aOHMOTHYECKHUX  (haKTOPOB.
buonornyeckue puTmsl

3.4

3.5

4.1

buotnueckue dakropel. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIUS,
XUIIHAYECTBO, TAPa3HTU3M, MYTyaJu3M, KOMMEHCAIH3M (HaXJICOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaIIU3M, HelTpanu3M.3HaueHHe OMOTHYECKUX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX
DKOJIOTHYECKUE  XapaKTepUCTUKu  monyiasiuuu. OCHOBHBIE — TOKa3aTeNH
MOMYJISIIIUKA: YUCIEHHOCTh, TJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
MUTpars. JJMHaMruKa 9UCICHHOCTH TIOMYJISIIIAA U €€ PeTYIISIIIHS

Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBbI

CooOmiectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanTel. CBs3u B
OuoreHo3¢e

4.2

Okonornyeckue cucreMsl (9kocucremsbl). Ilonarue 006 »sKkocucreme U
ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTs U NOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOcHcTeMbl. [luineBble Lienmu U CETH.
OcCHOBHBIE TOKa3aTelIM HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbl: TPOAYKIIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBA 3SKOCHCTEM:
YCTOMYMBOCTh, CAMOpETYJIsALus, pa3BuTue. Cykueccus

4.3

4.4

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTreHHbIE 3KOCUCTEMBI. ATPO3KOCHCTEMBI. YpbOoskocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (aktop ycroiiumBocTH dkocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.W. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTPYKTypa
6uochepsl. XKupoe BemecTBo U ero ¢yHkuuu. OcobeHHocTH OHOC(epbl Kak




r7100aNbHOM IKOCHUCTEMBI. J[MHaAMHUYeckoe paBHOBeCHE W oOOpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYITH

4.5

UYenoseuectBo B Ouocdepe 3emun. AHTPONOTEHHBIE M3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa  paIMOHAJILHOTO  YIPABJICHUS MPUPOJHBIMH  pecypcaMh U HX
UCIOJIb30BaHue. JloCTIKEeHUsT OMOIOTHH U OXPaHa MIPUPOJIBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
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buonorusi. O6mas Ouonorust. 10-11 ki.: yueOHHMK [uis 00I1€00pa30BaATENBHBIX YUPESKICHUN
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Enunas xomnexkuusa udposeix ObOpazoBatenbHbix PecypcoB» (Habop mudpoBBIX PECYpPCOB K
yueOnukam nuaun [Tonomapesoii 1.H.) (http://school-collection.edu.ru/).
1.www.bio.lseptember.ru— rasera «buonorusy -npuioxeHue K «1 ceHTIOps».
2.http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO31aH
caiT, ObUTM OIMyOJIMKOBaHBI B ra3ere "buonorus". ABTopamu caiita mpojenana Oosblias paboTa
M0 CHCTEMAaTHU3UPOBAHUIO Ta3eTHBIX CTaTeld C YYETOM IIKOJbHOH Y4eOHOW MNporpaMmMbl II0
npenMery "buonorus".

3. www.bio.nature.ru — HaygHbIE HOBOCTH OHMOJIOTUU

4.http://ebio.ru/ - DnexktponHbIii yueOHHK «buonorus». COmEpKUT Bce pas3jieibl OHOJIOTHH:
0OTaHWKY, 300JI0THIO, aHATOMHIO M (U3UOJIOTHIO YEJIOBEKa, OCHOBBI ITUTOJIOTHH M TE€HETHKH,
IBOJIONIMOHHYI0 TEOPUI0 M JKOJIOTHIO. MoXeT OBbITh PEKOMEHIOBAaH y4alluMmcs ISt
CaMOCTOSITENTLHON paboTHI.

5.http://www.gbmt.ru/ - TocymapctBennsiii buonormyeckuit myszeir mm. K. A. Tumwmpsizesa.
Bupryansnsie skckypeun: JKuBoTHble B Mu(pax u jereHnax, JKuBoTHbIe-CTpouTenH, 3aboTa o
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