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HOACHUTEJIbBHAA 3AIINCKA

[Tpu pa3paboTke MporpamMMbl 10 OHOJIOTUU TEOPETUYECKYIO OCHOBY JUISl OIIPEIEIICHUS
MOJX0A0B K (HDOPMUPOBAHMIO COJEpKaHUS y4eOHOTro mpeamera «BHOJOTHS» COCTABUIIH:
koH1entyaitbHble nojoxeHns PI'OC COO o B3anMO0OYCIIOBICHHOCTH LIEEH, CONIEPKAHMS,
pe3yabpTaToB 00yueHHsI U TPeOOBaHM K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, ITOJIOKEHUS 00
OOMIMX LEeJSIX U MPUHLIUIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpaszoBanuss B Poccwuiickoii Denepanuu, a TakKe TOJOXKEHUS O CcIenupuke
Ouosornu, €€ 3HAYEHUH B TO3HAHWHU JKUBOM TPUPOABI M OOECIEUCHHH CYIIECTBOBAHUS
gyenoBedeckoro ooOmiectBa. CoriiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OTIPENIEICHBI OCHOBHEIC
(GyYHKIMM porpamMMbl 10 OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu naéT TpEACTaBlIeHHE O IesiX, 00 oOmel cTpareruu
oOy4eHHsl, BOCIUTAHWS W pPa3BUTHSA OOyJarOMIMXCS CpPEACTBaMHU YYeOHOTO TpeaMera
«buonorus», ompenenser o00s3aTeIbHOE MPEIMETHOE COJECpKAHHE, €ro CTPYKTYpY,
pacripelielieHie 1Mo paszesiaM M TeMaM, PEKOMEHIYEMYIO ITOCIIE0BATEIbHOCTh U3yUCHUS
y4eOHOTO MarepHaiga ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKA
00pa3zoBaTeNbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs.

B mporpamMMe mo OHMOJOTHM TakkKe YYHUTBHIBAIOTCS TpPeOOBaHHS K IIAHUPYEMBIM
JUYHOCTHBIM, METAIPEJIMETHBIM U TPEIMETHBIM pe3ysibTaTaM OOydeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU ACSITEIPHOCTH/YIEOHBIX AEUCTBUN 00yUJarOIIMUXCS
110 OCBOCHHIO COJICPKAHUS OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) peain30BaH MPUHIIUIT
MPEEeMCTBEHHOCTH B M3y4eHHHM OHOJIOTHH, Onarojaps 4YeMy B HEW NpocMaTpUBaeTCs
HANpaBJICHHOCTh HA pa3BUTUE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAay4yHOTO  MHPOBO33PEHHUS, ILIEHHOCTHBIX OpHEHTAIMi JIMYHOCTH, OSKOJOTMYECKOIro
MBIILJICHHS], TPEACTABICHUI O 370pOoBOM oOpa3e >KM3HM U OEpeKHbIM OTHOILIEHHEM K
OKpyxamwliei npuponHoi cpene. [losromy Hapsgy ¢ uzydeHHeM OOIIEOMOJIOTHUYECKUX
TEOPHUid, a TaK)Ke 3HAHUNA O CTPOCHUHU >KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIIIUX B HHUX TMPOIECCOB B IMporpaMMe M0 OWOJIOTUM YAEIECHO BHUMaHUE
WCIOJIb30BAHUIO TMOJyYEHHBIX 3HAHUI B MOBCEIHEBHOW >KM3HH JUISl PEIICHUS MPUKIIATHBIX
3aa4, B TOM 4HcJe: MPO(UIAKTUKUA HACJIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKA, MEIUKO-
TeHETUYECKOTO  KOHCYIbTHPOBaHUS, OOOCHOBaHUS  9SKOJOTMYECKH  IIeJecO00pa3HOTO
MOBEACHUS B OKpYXKawlled MpPUPOJHON cpeAe, aHaluM3a BIUSHUSA XO3SIMCTBEHHOMN
NeSITEeIbHOCTH YeJIOBeKa HA COCTOSIHUE MPHUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHMMAaHHUS K MPUKIAIHON HAMPaBICHHOCTH y4eOHOTO mpeaMera «bronorusy mpoauKToBaHO
HEO0OXOIMMOCTBIO OO0ECIeUeHHs] YCIOBUN Ui pELICHUS OJHOW W3 aKTyalbHBIX 3aau
IIKOJIBHOTO OHMOJOTHYecKoro oOpa3oBaHUs, KOTOpas mpeanoiaraeT ¢GopMUpPOBaHUE Y
oOyyaronuxcs COCOOHOCTH aAaNTHPOBAThCS K M3MEHEHUSM JAUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHUpa.

buosiorus Ha ypoBHe cpeaHero obuiero oOpa3oBaHHs 3aHUMaeT BakHoe mecTo. OHa
obecnieunBaeT (GOPMUPOBAHUE Y OOYYAIOIIUXCS MPEICTaBICHUM O HAYYHOW KapTUHE MHpA,
pacmupsieT U 0000IIaeT 3HAHWA O JKUBOW MpUpOJe, €€ OTIIMYUTENBHBIX MpHU3HAKAX —
YPOBHEBOUM OpraHW3aIllii W JBOJIOLUHU, CO3AAET YCIOBHS JUIsf: MO3HAHHS 3aKOHOB >KHUBOM
npupoabl, (GopMupoBaHus (YHKIMOHATHHOW T'PAMOTHOCTH, HABBIKOB 3JI0POBOTO U



0e30macHOTO 00pasza JKHU3HH, 3KOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
JKUBOU IIPUPOJIE U YEITIOBEKY.

Bonpiioe 3HaueHWE OMONOTHS WMEET TakKe Ui PEIICHUS BOCHUTATCIBHBIX U
pPa3BUBAIOIIMX 3a7a4 CpeaHero oOmero oOpa3oBaHUs, COLMATU3ANNA OOYJarOIINXCS.
Wzyuenne Owuosornu oOecrieynBaeT yYCIOBHA Ui (POPMHPOBAHUS HWHTEIUICKTYAIbHBIX,
KOMMYHHKAITAOHHBIX ¥ WH(QOPMAIMOHHBIX  HABBIKOB,  JCTETUYECKOW  KYJIBTYPHI,
CIOCOOCTBYET MHTETPAIMH OMOJIOTHYSCKUX 3HAHUH C TIPEICTABICHUSIMH U3 JPYTUX YIeOHBIX
MPEIMETOB, B YACTHOCTH, (M3HKH, XUMHUH H Teorpaduu. Ha3zBaHHBIC TOJOXEHUS O
IperHa3HayYeHU ydyeOHoro mnpenmera «buonorus» cocraBUid OCHOBY Ui OIPENEICHUS
MOAX0JI0B K OTOOPY U CTPYKTYPUPOBAHHUIO €0 COJIEpKaHus, PEACTaBICHHOIO B IIporpaMme
1o OMOJIOTHH.

Ot6op coxmepxkanusi ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYILECTBIEH C MO3MLIHUNA KyJIbTypOCOOOPa3HOrO MOJAX0Ja, B COOTBETCTBHMU C KOTOPBIM
oOydJaroriecs: 10HKHBI OCBOWTH 3HAHUS U YMEHUS, 3HAYUMBIC Il (JOpMUpPOBAHUs OOIIeH
KYJIbTYpbI, ONPEIENsoNne aJeKBaTHOE IOBEJIECHUE YelIOBEKa B OKpYKalollell MpUpOaHON
cpene, BOCTpeOOBaHHBIC B MOBCETHEBHOW KU3HM M MPAKTHYECKOU AesTenbHOCTH. Ocoboe
MECTO B 3TOW CHCTEME 3HaHUN 3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CITyKaT OCHOBOM
i GOPMUPOBAHMSI IPEJCTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTUHE MUpa U
IIEHHOCTHBIX OPHEHTAIMAX JHUYHOCTH, CIIOCOOCTBYIOIIUX TyMaHHW3allUU OWOJOTHYECKOTO
o0OpazoBaHwMsI.

CrpykTypupoBaHUE COJepaHUS Y4eOHOro marepuajia B IMporpaMMe No OHOJIOTHUU
OCYILIECTBJIEHO € Yy4YETOM TMPHOPUTETHOTO 3HAYECHHUS 3HAHUM 00 OTIMUYMUTEITHHBIX
OCOOEHHOCTSIX JKMUBOW TIPUPOJBI, O €€ YypOBHEBOW OpraHm3ald H HSBOJONUH. B
COOTBETCTBUU C 3TUM B CTPYKType yueOHOTO npenMera «bronorus» BbIIENEHbI Cleyrolne
cozepkarenbHble TMHUU: «buonorus kak Hayka. MeTonbl HaydyHOro nosHaHus», «Kierka
Kak Ouosiornyeckas cucreMan, «Opranusm kak Ouosiornmueckas cucremayn, «Cucrema u
MHOT000Opa3ue OPraHuv4eckoro Mupa», «IBOJIONUS >KUBOH MPUPOIBD», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Henbp uzyuenus ydebnoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBIAJCHUE
00y4aroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alil XHUBBIX CHUCTEM
pa3HOTrO paHra W MNPHOOpETEHHWE YMEHHM HCIOIb30BaTh OSTH 3HAHUS JJIs TPaAMOTHBIX
NEUCTBUI B OTHOIIEHWH OOBEKTOB >KMBOW MPUPOJBI M PEIICHUS PA3TUYHBIX >KHU3HEHHBIX
pooJIeM.

Joctrxenne 1enu uzydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOLIUMUCS CUCTEMbl 3HAHMM O OUOJOTHYECKUX TEOPHUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBUilaX, CIy>KallUX OCHOBOU s (popMupoBaHus
MIPEJICTAaBICHU O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METOJAaX HAaydyHOTO IMO3HaHU,
CTPOEHUH, MHOTOOOPAa3UU M OCOOEHHOCTSX >KUBBIX CHUCTEM PA3HOTO YPOBHSI OpraHHU3aIuH,
BBIJAIOIINUXCS] OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

(dhopMupoBaHKe y 00yJarOMMXCs TO3HABATENbHBIX, HHTEIIEKTYadIbHBIX U TBOPUYECKHUX
CIOCOOHOCTE B TMpoliecce aHalvW3a JaHHBIX O MYTSAX pa3BUTHS B OHOJOTHUU HAYYHBIX
B3TJISJIOB, UJIEH U TIOJIXOJI0B K H3yYSHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;



CTaHOBJICHHE Yy OOydarommxcs oOmeill KyabTypbl, (QyHKIMOHAJILHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLEHHUBATDH SBICHUS OKPY)KAIOLIETO MHUPA XKUBOW MPHUPOJIBI
Ha OCHOBAHUH 3HAHUH U OIBITA, TIOTYUYECHHBIX IPU U3YUYCHUH OHOJIOTHH;

(dbopmMupoBaHre y 00yJarOMMXCcss YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HaHUH B MPAKTUYECKOW NESITEIHHOCTH YEIOBEKa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCHHTaHUE YOSXKIAEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM YKMBOHM MPHUPOIHI,
HEOOXO0MMOCTH OEpeXHOTO OTHOIICHUS K HEH, COONIONEHHs] STHYECKUX HOPM NpHU
MPOBEACHUH OMOJIOTHYECKUX MCCIIEeIOBAHUA;

0CO3HAHHE [IEHHOCTH OMOJIOTUYECKUX 3HAHUH /IS TOBBIIICHUST YPOBHS SKOJIOTHUECKOM
KYJIBTYPHI, 17151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMeHEeHHe PUOOPETEHHBIX 3HAHUH U YMEHUU B TIOBCEIHEBHOW KM3HM ISl OLEHKH
MOCJIEJICTBUI CBOEH JESITENbHOCTU MO OTHOLIEHHIO K OKpY)Kawolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOIIOIEHHE Mep TPO(PHUIAKTHKY 3a00IE€BaHUN.

B cucreme cpemgnero obmero oOpazoBanus «buonorus», mzydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS OO0sI3aTEIHHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEAMETHOU
obmacti «EcTecTBEHHO-HAayYHBIE TIPEAMETHD».

Jnst u3ydeHuss Owoyornn Ha 0a30BOM YPOBHE CpeaHEro oO0Iero o0pa3oBaHUs
otBoauTcs 68 wacos: B 10 kimacce — 34 gaca (1 gac B Hegenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTECTBCHHBIMU HaykaMu, (puimocodueit, 3THKOH, 3CTETUKON W mpaBoM. Ponbs Owonornu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metonpl TO3HaHMS KUBOW MNpUpoAbl (HAOJIOIEHUE, HKCHEPUMEHT, OIMCAaHHE,
U3MEpeHHe, Ki1acCu(pUKaInsl, MOJICTUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Ipaktnueckas padota Ne 1. «Mcmosib30BaHME DPa3IMYHBIX METOJOB NpPU U3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OHMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Omosoruu. OTiavune KUBBIX
CUCTEM OT HEOPraHUYEeCKOW MPHUPOIbI.

CpoiicTBa OWoOcHUCTEM H HX pa3HoOoOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISIUOHHO-BUI0BOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIC TPU3HAKU KU3HU», «YPOBHU OPraHHW3allud >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKH. XHMHYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepaibHbI€ BEILIECTBA.

@yHKIMU BOJBI U MUHEPAIbHBIX BEIIECTB B KieTke. llomnep:kaHnne ocMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHue O€TKOB. AMUHOKUCIOTBI — MOHOMEPBI OEJKOB.
He3amenumble ¥ 3aMEHUMbIE AaMHHOKHUCIOTBL. AMMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBhl O€NKOBOW MOJEKyabl (NEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTpYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. buonornueckue ¢hyHKIMH OENKOB.

®epMeHTHI — Ouonoruveckue Katanuzaropbl. CTpoeHue ¢epMeHTa: akKTUBHBIN LEHTP,
cyoctpatHas cneunpuuHoctb. Kodepmentsl. Burtamunbl. Otanuus ¢GepMEHTOB OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBonpl: MoOHOcaxapuIpl (TJIIOKO3a, pubO3a M J1€30KCHpU0O03a), aucaxapuibl
(caxapo3sa, JlakTo3a) M TOJHMCaxapHbl (Kpaxmai, TJIMKOTeH, 11eUI0j03a). buosornueckue
(GYHKIMH YTTIEBOJOB.

Junuasl: Tpurnuuepuasl, Qocomunuapl, crepouasl. ['mapodmibHO-rUAPO(HOOHBIE
coiictBa. buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIUAOB
KaK MCTOYHUKOB 3HEPIUU.



Hyxneunossie xucnorsl: JIHK m PHK. Hyknmeotuasl — MOHOMEpPBI HYKIEHHOBBIX
kucnot. Crpoenne u ¢ynkmuu [IHK. Crpoenwe u ¢dynknmm PHK. Buast PHK. ATO:
CTpOCHHUE U (PyHKIHU.

[Muronorusa — Hayka o kierke. Kiierounas teopust — npumep B3auMOACUCTBUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI N3YYCHHS KIICTKH.

Knerka kaxk nenoctHas >xuBas cucrema. OOmMe NPU3HAKU KIETOK: 3aMKHYyTas
HapyxHast MmemOpana, Mosiekyibl JIHK kak renernueckuil annapar, cucreMa CUHTe3a Oelka.

Tunel kinerok: sykapuoTudeckas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUeCKo KieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOM
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (QYHKLHU.
[Inazmatnueckass memOpaHa, e€ cBoiictBa W (yHkiuu. lluTomnasma u e€ opraHoupbl.
OpnomeMOpannbple  opranouabl  kietku: OIIC, amnmapatr  ['onbIkKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOWIBl KIETKU: MHUTOXOHJpPUH, IutacTuabl. IlpoucxoxxneHue
MUTOXOHAPHUHN U miacTua. Buael mnactua. HememOpaHHble opraHoOU bl KJIETKU: pUOOCOMBI,
KJIETOYHBIM LEHTpP, UEHTPUOJM, PECHUYKH, XKIyTHKU. DYyHKIUM OpPraHOUAOB KIIETKH.
Bxirouenust.

SAnpo — peryasTopHbli 1eHTp kieTku. CTpoeHue sjapa: saepHas o000J0uKa,
KapuoIl1a3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHncTpauuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, J[x. YorcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenesieHne XHUMHUYECKHX SJIEMEHTOB B HEXKHBOW MPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuupst u cxembl: «llepuoanueckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYNBl Bonbl», «buocunres Oenka», «CtpoeHue Mosekynbl Oenka», «CrtpoeHue
dbepmenta», «Hykneunobie kuciaotel. JIHK», «Crpoenue mosekynsr AT®y», «Ctpoenue
SYKAPUOTHUYECKOU KIIETKN», «CTpOEHUE >KMBOTHOM KIETKH», «CTpOE€HHE pacTUTEIbHOU
KJIETKN», «CTpOeHUE NPOKAPUOTHUECKOMN KIETKN», «CTpoeHue Aapa KIETKN», «YTIEBOIbDY,
«JIuouaey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 000pyIOBaHKE ISl POBEACHUS HAOIIOICHUM,
U3MEpEeHU, SKCIIEPUMEHTOB, MUKPOTIPENapaThl pAaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaTbHBIX
KJIETOK.

JlaGopaTopHble H IPaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «M3ydeHne KaTaauTHUECKONH aKTUBHOCTU (EPMEHTOB (Ha
IIpUMepe aMUJIa3bl WM KaTauasbl)y.

JlaGopatopHast pabota Ne 2. «M3yueHHe CTPOEHHUsS KIETOK pacTeHUH, >KMBOTHBIX W
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmen BemiecTB, WId MeTaboaM3M. AccUMWIAIUS (TIaCTHUYECKUd OOMEH) U
JUCCUMIIIALUSA (PHEPreTUYECKHi 0OMEH) — JB€ CTOPOHBI €IMHOTO Ipoliecca MeTabosm3Ma.
Poub 3aKkOHOB COXpaHEHHs BEIIECTB ¥ SHEPIMH B IOHUMAHUU METa00IM3Ma.



Tuner oOMeHa BemecTB: aBTOTPOHBIN U TeTepoTpodHEIi. Poib ¢pepMeHTOB B 0OMEHe
BELIECTB U MPEBPALLEHUHN S3HEPTUU B KIIETKE.

dortocunte3. CBeroBas u TemHOBas ¢a3bl (oTocuHTe3a. Peakmuu (doTtocuHTe3a.
DddexruBHOCTE doTOCHHTE3a. 3HaUeHHWE (OTOCHHTE3a I KU3HH Ha 3emie. BiwsHue
yCIIOBUH cpenibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCHUHTE3UPYIoLe OaKkTepru. 3HAUCHUE XEMOCHHTE3a JIJIsl )KU3HU Ha
3emue.

OHepreruyecknii oOMeH B KieTke. PacmierieHne BeIIECTB, BBIACICHHUE |
aKKyMyJUpOBaHME DSHEPIMM B KJIETKE. OTalbl 3HEpreruyeckoro oOmeHa. [nukonwus.
Bbpoxenue u ero Buasl. KucnoponHoe okucineHue, Wi KJIeToyHoe apixanue. OKUCIUTEIbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuun marpuusoro cunre3a. ['enernueckas uHpopmarus u JHK. Peanuzanus
reHeTuyeckoil nHdopmanuu B kieTke. ['eHeTnyeckuil Ko U ero cBoicTBa. TpaHCKpUIIIUs —
marpuunblii cuHte3s PHK. Tpancnauus — OuocunTe3 Oenka. OTambl TpPaHCIALNU.
KomupoBanue amunokucnot. Posis prbocoM B GrocuHTe3€e OemKa.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mctopus oTkpeiTusi BupycoB (/. U.
NBanoBckuif). OCOOCHHOCTH CTPOEHUS M JKH3HEHHOTO IMKJIa BUPYcOB. bakrepmodarm.
bonesnn pacTteHmii, KUBOTHBIX M  4YEJIOBEKAa, BBI3bIBAEMBbIE BHUpycamMH. Bupyc
umMmyHonedpuimta yenoeka (BUY) — BoszOymutens CIIM/la. OOpatHas TpaHCKpUILUS,
peBeprasa u unTerpasa. [Ipodunaktika pacrnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpauuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupt wu  cxembl: «Tumbl muTaHus», «Metabonusm», «MUTOXOHIPHSY,
«DHepreTuuecknii oomMen», «Ximoporacty, «Dotocunresn, «Ctpoenne JTHK», «Ctpoenue
u (QyHkumoHupoBaHue TeHa», «CuHTe3 Oenkay, «l'eHeTmueckuit kom», «Bupyco»,
«bakrepuodarn», «CrtpoeHue u >xku3HeHHbIM 1mkn Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanus JJTHK».

OGopynoBanue: Mozaenu-amuiukanuu  «Yasoenne JIHK wu  TpaHckpummmsy,
«buocunTes 6enkay, «CtpoeHue KiIeTku», Moaenb cTpyktypsl JJHK.

Tema 5. PazmHoKeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslil muki, win >KU3HEHHBIM nukia kinetkd. Mutepdasza m muros. [Ipoueccs,
npotekaromue B uatepdaze. Pemnukanusa — peakuus Matpuunoro cunreza JJHK. Crtpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuOTHIL. JIUMIOUIHBIA U TarIOUIHBIA XPOMOCOMHBIE
HaOopel. XpomaTtunabl. lluTonmorndyeckne OCHOBBI Pa3MHOXKEHHS W HHAWBUIYaIbHOTO
Pa3BUTHUSL OPTaHU3MOB.

Jenenne kinetkn — mMuto3. Cragum muto3a. [lpormecchl, mpoucxosuiue Ha pa3HbIX
CTaAMsIX MUTO3a. BUOJIOTMYEeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi Tu6esh KIETKH — afomnTo3.

@®opMbl pa3MHOXKEHHMsSI OpraHM3MOB: Oecrojioe U MmosoBoe. Buapl Oecnosoro
Pa3MHOKEHHUSI: JISJIeHEe HABOE, TOYKOBAaHUE O/IHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HaYEHUE JJIs
CEJIEKIINH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIUYHUS OT OECHOJIOrO.



Meiios. Craguu meiiosa. IIporeccel, npoucxoasniue Ha craausx menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

l'amerorene3 — mporecc oOpa3oBaHMs TOJOBBIX KIETOK Yy JKUBOTHBIX. llojoBbie
KCJIC3bl: CCMCHHHUKHM W SAHNYHHKU. O6pa3OBaHI/Ie U Pa3sBUTHUC IOJIOBBIX KIIETOK — TIaMCT
(cmepmaTo3om, SIAIEKIETKA) — CHepMaroreHe3 W oBoreHe3. (OCOOGHHOCTH CTPOCHHS
SAULIEKJIETOK U criepMaTo3ouaoB. Omionorsopenue. Ilaprenorenes.

WupuBuayansHoe pa3BuTHE (OHTOTEHE3). DMOpHOHANBHOE pa3BUTHE (IMOpHOTEHE3).
OTanel 3M6pI/IOHaJII)HOFO Pa3sBUTHA 'y IMO3BOHOYHBIX KMBOTHBIX: IIpOGJ'ICHI/IC, racTpyjanus,
opranoreHe3. IloctomMOpuoHanbHOE pa3BuUTHE. THUIBI MOCTIMOPHOHAILHOTO PA3BHUTHS:
npsiMoe, HempsMoe (JUYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHW3MOB, (aKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacreHuil. OHTOreHE3 IIBETKOBOTO PACTEHHs: CTPOEHHE CEMEHH,
CTaguu pa3BUTHU.

JdemoHncTpaumnu:

Tabmuis! 1 cxembl: «@OpMbI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OTIIOOTBOpEHNE
y IIBETKOBBIX pacTeHHil», «BereraruBHOoe pa3MHOKEHHE pacTeHUi», «JleneHue KIeTKU
Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHue XpoMOCOMbI», «KIIeTOUHBIN LUKII»,
«Permnmukanua JHK», «Muto3», «Meito3y», «IIpsimoe u Henpsamoe pa3Butue», «l'ameTorenes
y MJIEKOTMIUTAIOUIUX U YeJIoBeKa», «OCHOBHBIE CTaJAMU OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpoIpenapaTsl «CriepMaTo30uabl MIEKOMUTAIOIIETOY,
«Slifnexnerka muekonuraromero», «KapnokuHes B KIE€TKax KOpPEIIKa JIyKay, MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTUYecKue padoThi:

JlaGopaTtopnas padorta Ne 3. «HaOmroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKpPOIIPENapaTax».

JlaboparopHas pabora No 4. «l3yueHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetukd. Mctopust pas3Butus reHeTuku. Ponb nurosnorud u
SMOpHOJIOTUH B CTAHOBJIICHUU Te€HETHKU. Bkman poccuilckux u 3apyOexHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeToapl TeHeTHUKH (TUOpHUII0JIOTUYECKUH, HUTOTreHEeTHUECKUH,
MOJIEKYJsIpHO-TeHeTudeckuii).  OCHOBHbIE  TeHeTHdeckhue  MOHATHS. [ 'eHeTmyeckas
CHUMBOJIMKA, UCHIOJIb3yeMasl B CXeMaX CKPEIIUBAHHM.

3aKOHOMEPHOCTH  HAacCJeIOBaHUsl TPU3HAKOB, YyCTaHOBJIEeHHble [. MeHaenem.
MonoruOpuaHoe CKpeluBaHue. 3aKOH €AMHOO00pa3us THOPHAOB MEPBOTO MOKOJEHHUS.
[IpaBuno AOMUHUpPOBaHUS. 3aKOH pacHICIIEHUS MPU3HAKOB. ['MMOTE3a YHMCTOTHI ramer.
IlonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JurubpusiHoe CKpelMBaHue. 3aKOH HE3aBUCHMMOTO HAcle[JOBAHUS IPH3HAKOB.
[{uToreneTnyeckue OCHOBBI AUTMOPHUIHOTO CKpELIMBAaHUs. AHATU3UPYIOIIEe CKpelUBaHHE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T ONPEEICHUs TEHOTHUIIA OCOOH.

CueryieHHOe HacnenoBaHue mpu3HakoB. Pab6ora T. Moprana 1o CcLEMIEHHOMY
HaCJIE0OBaHUIO TeHOB. HapyleHue cuenieHus TeHOB B pe3ylbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOpUs HACIIECTBEHHOCTH. | eHeTUUEeCKuE KapThl.



I'enernka mnona. XpOMOCOMHOE OIpeAeieHHE Moja. AyTocOMbl U IIOJIOBBIE
XpoMOCOMBI. ['OMOrameTHele W rereporameTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB,
CUEIUICHHBIX C IOJIOM.

HN3menunBOCTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACJEICTBEHHas. Posb
cpeabl B  HEHACIEACTBEHHOHM WM3MEHYMBOCTH. XapaKTEPUCTHKA  MOIU(PHUKAITMOHHON
M3MEHYMBOCTH. BapuanmoHHslii psi 1 BapualMoHHas KpuBas. Hopma peakiuu mpusHaka.
KonuuecTBeHHbIE UM KayeCTBEHHbIE TMpU3HAKM W HX Hopma peakuun. CBoiiCcTBa
MOIU(PUKAITUOHHON U3MEHUYUBOCTH.

HacnencTBenHasi, WM TCHOTUIIUYECKas,  W3MEHYUBOCTh.  KomOWHAaTHUBHas
W3MEHUYMBOCTb. Melo3 U TOJ0BOM mpolecC — OCHOBa KOMOMHATMBHOM H3MEHYMBOCTH.
MyranuonHass u3MeHuUMBOCTh. Kiaccudukanus Myrauui: TE€HHbIE, XPOMOCOMHBIE,
reHomHbIe. YacToTa U mpuunHbl MyTaruii. MyrareHdsie (akTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacneACTBeHHOM n3meHunBoctr H. Y. BaBumnosa.

BuesnepHas HaclneACTBEHHOCTh U NU3MEHYHUBOCTD.

I'eneruka yenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJbl M'€HETHKH YEJIOBEKa:
TE€HEATOTHYECKUN, OJIM3HEIOBBIN, IUTOTCHETHYECKHH, OMOXMMUYECKUH, MOJICKYJISIPHO-
reHeTndeckuii. COBPEMEHHOE ONPEACICHUE T€HOTHINA: MOJHON€HOMHOE CEKBEHHPOBAHHE,
T€HOTHITUPOBaHKE, B TOM uucie ¢ nomoristo [11P-ananu3a. HacneactBennbie 3a00eBaHus
YyeloBeKa: TeHHble OoJyie3HH, OO0Je3HHM C HacleACTBEHHONW MPeapacioioKeHHOCTbIO,
XpoMocoMHBIE Oome3nn. ComaTuyecKkne W TeHepaThBHbIE MyTamuu. CTBOJIOBBIE KIIETKH.
[lpuHnuner  370poBOro  oOpas3a JKU3HM, JUArHOCTUKH, MNPOPUIAKTUKH U JICYCHUS
TEHEeTUYECKUX  OoJyie3Hed.  MeauKo-TeHEeTHYeCKOoe  KOHCYJIBTHPOBAHME.  3HAauYCHUE
MEIUIIMHCKOM TEeHETUKU B NPEJOTBPAIICHUH M JICYEHWHM TEeHETHYEeCKHX 3a00jeBaHUil
YEJI0BEKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmumer 1 cxembl: «MOHOTMOpPUAHOE CKpEIIMBAaHHE U €ro IUTOr€HEeTHYecKas
OCHOBAa», «3aKOH pacUICIVIEHUS U €r0 LUTOT€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI FaMeT,
«durubpunnoe ckpeniuBanue», «L{utonornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSY,
«Meiio3», «B3anmojnelcTBUe aIEIbHBIX TE€HOB», «l'€HeTHYecKHue KapThl pacTeHUH,
YKUBOTHBIX U 4YeJlOBeKay», «l eHeTuka nomna», «3aKOHOMEPHOCTU HACJIEIOBAaHUS, CLUEIIJIEHHOTO
¢ nonom», «KapuoTumbel 4YenoBE€Ka M JKMBOTHBIX», «BHIBI  HW3MEHYMBOCTHY,
«MoaudukanronHas U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Trpymi
KpoBW», «MyTanmoHHasi U3MEHYHBOCTbY.

O6opynoBanue: MoAenu-aniumkauuu «MoHOTHOpUAHOE cKpeluBanue», «Hemomnnoe
JOMHHUpOBaHME», «JlurnbpuaHoe ckpemuBanuey», «llepekpéct XxpomMocom», MUKPOCKON U
Mukpomnpenapatr «Jlpozodpuna» (Hopma, Myrauud (QOpMBI KpPBUILEB M OKpPACKU Tela),
repOapuii «I'opoX MOCEBHOW.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas pabora No 5. «lU3yuenune wmoauduKanMOHHONW W3MEHYUBOCTH,
MMOCTPOEHUE BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

[TpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexuus Kak Hayka U Ipolecc. 3apoXkACHUE CEIEKIUU U JoMecTukauusa. Yuenue H.
H. BaBusioBa 0 LEHTpax MPOMCXOXKACHUS U MHOrooOpa3ust KyJbTYpPHBIX pacTeHH. LIeHTpbI
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METO/bI CeJeKIMA. MacCOBBI U HHIMBUIYaTbHBIN OTOOPHI B CENEKITHH
pacteHuii M KMBOTHbIX. OIeHKa J3KcTepbepa. bIM3KOpPOJICTBEHHOE CKpeIIMBaHUE —
uHOpuauHT. Yucras muaust. CKpelmyuBaHue YUCTHIX JIMHUE. ['eTeposuc, mim rudpuaHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. OtpanéHHas rulOpuanzanus v e€ yCHexH.
HckyccTBEHHBIM MyTareHes3 M MOJIy4eHUE MOJMIUIONI0B. [JOCTHKEHHS CENeKIMU PacTeHU,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorust kak oTpaciab NMPOU3BOJACTBA. ['eHHas MHXKeHepus. DTambl CO3JaHUS
pexomObunantHoit JIHK u Tpancrennsix opranusmoB. Kinerounast unxkeHepus. Kiierounsie
KYJIBbTYpBI. MuKpOKIOHaIBHOE pa3sMHOXEHUE pacTeHUH. KitonupoBanue
BBICOKOIIPOJTYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITUYECKHE
npoOnemsl. 'MO — renerndyecku MOIUGUIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, U. B. Muuypun, I'. JI. Kapnieuenko, M. @. lBaHoB.

Tabmuipl 1 cxembl: kapTa «LleHTpBl MPOUCXOXKACHUS U MHOTO00pa3zusi KyIbTYPHBIX
pactenuii», «llopoxpl poOMamHUX JKHMBOTHBIX», «CopTa KyJIbTYpHBIX pPacTEHUN»,
«Otnanéunas rubpuausanus», «Pabotel akamemmuka M. ®@. UBanoBay, «llomummonmusy,
«O0BeKThl OnoTexXHONOTUNY, «KileTouHbIe KyAbTYphI U KIOHUpOBaHueY, «KoHCcTpynpoBaHue
U [IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOJOB U KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypceusi «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEeNIEKLIUU PAaCTEHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, JIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIN Y4aCTOK, B TEIUIMUHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoTIOIUOHHAA OMOJIOTHS.

[Ipennochliky BOSHUKHOBEHHUS SBOJIIOIMOHHON TEOPUU. IBOJIIOIMOHHAS TEOPUS U €&
MecTO B OMoJioruu. BiusiHre 3BOIIOLIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBHOETEIBCTBA DBOJIONHUHU. IlaJ€OHTONIOrHMYECKHE: IOCIEI0BATEIBHOCTE IOSBJICHUS
BHJIOB B TAJCOHTOJIOTMYCCKON JIETONMCH, TIepexoaHbie ¢opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue payH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOTIOTHYECKHE: CXOJCTBA U PA3IUYUsl IMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHbIC, PYAUMEHTApPHBIE OPraHbl,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHH3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEH Y BCEX OPraHU3MOB.

OpomoronHas teopust Y. JlapBuna. IIpennochuiku BO3HUKHOBEHMS JApBUHHU3MA.
JIBUKyIre CHJIBI OSBONIONMHM BUIOB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHUE TMPHU



OTPaHUYEHHOCTH PECypCcOB, HEOMpeneNnEHHas HM3MEHYMBOCTh, OOph0a 3a CyIIeCcTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomtorus. [lomynsnus kak equHuIa BUAA U 3BOJIIOLUU.

JBuxymue cuibl (PaKTOphI) SBOJIONUU BUIOB B MpUpoe. MyTallMOHHBIN mpoIiece U
KOMOWHATHBHAas W3MEHYMBOCTh. llomynsnnoHHbIE BOJIHBI W Jpei¢ reHoB. M3omsmus u
MUTpaIHs.

EctecTBennslit oTO0p — Hampasisromuii Gpakrop 3Bosrormu. PopMbl ecTeCTBEHHOTO
otbopa.

[IpuciocobneHHOCT,  OpraHU3MOB  Kak  pe3yapTaT  3Boitouuu.  IIpumepst
MPUCIIOCOOIEHUH Y Oprann3MoB. ApoMop(ho3bl U UAMOAJANTALINH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHOBHbIE (QOpMBI BUA00Opa30BaHUS:
reorpauuyeckoe, 3K0JI0rHYECKOe.

MakponsBostotius. @opMbl HBOIONNH: (DUTIETUYECKAs, JUBEPTEHTHAsI, KOHBEPIeHTHAs,
napajuiensHas. HeoGpaTuMocTh SBOTIOIHH.

[IpoucxoxxaeHne OT  HeCHeUUAIM3UpPOBaHHBIX  MpenkoB.  [Iporpeccupyromias
crienuanu3anus. AJarnTuBHas pajualus.

JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkkens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiie», «3apoibllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl OOprObI 3a CYIIECTBOBAHHEY,
«EctecTtBeHHBI 0TOOp», «MHOTOOOpa3ue CcOpTOB pacTeHmit», «MHOTrooOpasue mopos
KUBOTHBIX»,  «[lomymsauun»,  «MyTallMOHHAas  W3MEHYUBOCTBH»,  «ApoMopdo3bI»,
«Mmmoanmantanuny, «O0mas nerenepamus», «J[Bmwkymue cuibl 3Bosonnny, «Kapra-cxema
Mapipyra nyremectBus Y. lapsunay, «bopnba 3a cymectBoBanuey, «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bug000pa3zoBaHme», « IKOJIOTHUECKOE BUA000OPA30BAHHEY.

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C pa3MYHBIMU TUIIAMU OKpacku, Habop
IUI0JIOB M CeMsIH, KosuteKuus «[IpruMepsl 3aUTHBIX MPUCTIOCOOICHUHN Y dKUBOTHBIX)», MOJIENb
«OCHOBHBIE HANpaBJICHUS 3BOIIONUN», 00bEMHass Mojenb «CTpoeHHe TOJOBHOTO MO3ra
IT03BOHOYHBIX».

buoreorpaduueckas kapra mupa, Koywiekius «DPOpMbl COXPAHHOCTH HCKOIAeMBIX
KUBOTHBIX M pacTeHUui», Mojaenp anmmkamus «llepekpéct XpoMocomM», BIlaXKHBIE
npemnapaThl «PazBuTHe HacekoMoro», «Pa3Butue JATymku», MUkponpenapar «Jlpo3oduna»
(HopMma, MyTanuu (GOPMBI KPBLIILEB  OKPACKU TeJa).

JlaGopaTopHble H IPaKTU4YecKue padoThbi:

JIaGopatopHnas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlaGopatopHass pabora Ne 2. «OmnucaHue NPHUCIIOCOONEHHOCTH OpraHm3Ma Hu eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KM3HU Ha 3emJie.

JloHayyHble  TMpEACTABIEHUS O 3apOKJACHMM KU3HM. HaydHble TUnoTessl
BO3HUKHOBEHHUS >KM3HM Ha 3emule: abuoreHe3 M MaHCHepMHs. XUMHUYECKas HBOJFOLMSL
AOHUOTEHHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHMYECKHX. ODKCIIEPUMEHTAIbHOE
MOJITBEPXKAEHUE XUMHUYECKON sBostound. HauanpHble 3Tanbl OMOJOTHMYECKOW SBOJIIOLUH.



I'mnoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
npotokieTku. [lepBble kiieTkn U ux 3Boitonus. PopMHUPOBAHME OCHOBHBIX I'PYIMI >KMBBIX
OpraHu3MOB.

PasButne »xm3Hu Ha 3emie no s3pam M nepuojgam. Karapxel. Apxelickas u
npoteposoiickas 3pbl. [laneosolickas 3pa W €€ TepHoIbl: KeMOPHICKHUI, OpJIOBHKCKHUH,
CUJIyPUICKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbBIM, aHTPONIOT€HOBBIN.

XapakTepucTuKa KiIuMaTa U T€0J0rMuecKux npoueccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
PacTUTENBHOTO UM KUBOTHOrO MHpa. Apomop¢o3bl y pacTeHHH U KHUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema  OpraHM4yeckoro Mupa Kak  OTpaxeHue d3Boonuu.  OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHu3MOB.

OBOJIIOLMS YelOoBEKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BUTHe MpeAcTaBIeHUN O
MIPOMCXOXKIACHUN 4esoBeKa. MeTopl u3ydeHus aHTpornoreHesa. CXOJCTBA M pa3Inyus
YeJl0oBeKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKa.

JBuxymue cuibl (paxTopsl) aHTpomnoreHe3a. HacneacTBeHHas H3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOmecTBeHHBIH 00pa3 JKW3HU, W3TOTOBJICHUE OPYAUN Tpyla,
MBIIIIJIEHUE, PEYb.

OcCHOBHBIE CTaJIMU M BETBH SBOJIIOIMH YeJIOBEKa: aBCTPaJONUTEKU, YeloBeK yMeblii,
Uenosek mpsaMmoxonsuui, YenoBek HeaHaepTalbckuid, YenoBek pasyMHblid. Haxoaku
HCKOIMAEMBIX OCTaTKOB, BpEMsI CYyLIECTBOBaHMS, OOJIaCTh pACIPOCTPaHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 >KM3HH, OpyIHus.

UYenoseueckue packl. OCHOBHBIE OOJIBIITHE Pachl: €BPOIICOUIHAS (€Bpa3HIiCKast), HETPO-
aBCcTpajioniHass  (9PKBaTOpUaibHAas), MOHTOJIOMIHAS (a3WaTCKO-aMepuKaHCKas). YepThl
MPUCTIOCOOIEHHOCTH TMPEACTAaBUTENCH YEIOBEYECKHX pac K YCJIOBHSM CYIIECTBOBAHUSI.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuer u  cxembl: «Bo3nuknHoBenne ConHeuHO#l — cuctemsl», «Pa3Butue
opraHuueckoro mupay, «PacrurenbHas kinetka», «KuBoTHas kierka», «lIpokapuornueckas
KIeTka», «CoBpeMeHHasi CUCTEMa OpraHN4ecKoro Mupay, «CpaBHeHHEe aHATOMUYECKUX YepT
CTPOEHHUS  4YeJOBeKa U  YeJOBEKOOOpa3HBbIX  00e3bsH»,  «OCHOBHBIE  MecTa
MAJIEOHTOJIOTUYECKIUX HAXOJOK MPEAKOB COBPEMEHHOIO 4YeloBeKay, «/lpeBHeilline mroany,
«peBuue moamn», «IlepBbie cOBpeMEHHbIE IO, «HelI0BeYeCKHe pachDy.

O6opynoBanue: mymspku «l[Ipoucxoxaenue uenoBeka» (OIOCTBI aBCTPANOMUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMaHBOHIIA), CIENKA WIW H300paKEeHUS KaMEHHBIX
OpyaMii MepBOOBITHOTO YesloBeKa (KaMHU-4ONIepsl, pyOuia, ckpedia), FreoXpoHOJIOrHuecKas
Tabnuna, KoJmeKius «PopMbl COXpaHHOCTH MCKOTIAEMbIX JKUBOTHBIX U PACTCHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[IpakTuueckas padota Ne 1. «/3yueHre UCKOTIAeMBIX OCTATKOB PACTEHUHN U JKMBOTHBIX
B KOJUJIEKLIHSIX».

DKcKypeusi «OBOJIIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIN
WM KpaeBeIUECKUM My3€l).



Tema 3. Opranu3Mbl M OKpPYKaloIIas cpeaa.

DKOJIOTHSl KakK Hayka. 3aJadyd W pa3fesibl dKOJOTHU. METOJbl 3KOJOTUYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JIYyIIHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAS.

Okonoruveckue pakropbl. Kinaccudurarus sKomorudeckux GakTopoB: aOHOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI: CBET, TEMIEparypa, BIAKHOCTh. DOTONMEPHOAN3M.
[Ipucniocobnenns OpraHu3MOB K JCWCTBUIO abuMoTHUYecKuX (akTopoB. buosornueckne
PUTMBL.

buotnueckne (daktopel. Bumbl OHOTHMYECKHMX B3aUMOJCUCTBUI: KOHKYPEHIIUS,
XMUIIHUYECTBO, CcUMOMO3 U ero @opmbl. [lapasutusMm, Koomepaunus, MyTyallu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJ1€OHMYECTBO). AMEHCalIM3M, HEUTpain3M. 3HaueHUe
OMOTMYECKMX B3aUMOJEHUCTBUN  JUIsl  CYIIECTBOBAaHHUS OpPraHM3MOB B  IPUPOTHBIX
COO00I1IeCTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKU Nomynauud. OCHOBHBbIE MOKAa3aTeNH IOMYJISIIHU:
YHCJIEHHOCTb, IUIOTHOCTb, POXKJAa€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHCJIEHHOCTH MOMYJISIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuupt u cxembl: kapta «[Ipupomubie 30HBI 3emmu», «Cpemsl oOWTaHUS
opranu3mMoBy», «@otonepuoausm», «llomymsaum», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nonyisiuu UHPy30pun-Typenskn», «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlabopatopnast pabora Ne 3. «Mopdomornueckre 0COOEHHOCTH PaCTEHUN M3 Pa3HBIX
MECT OOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

Tema 4. Cool0miecTBa U 3K0JI0rHYeCKHE CHCTEMBI.

CooOmiectBo  opranu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHAOBas,
MIPOCTPaHCTBEHHAd, Tpoduyeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (9kocuctembl). [lonarue o0 skocucreme U OMOTreoleHO3E.
OYHKIMOHATIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYIEHThl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPrUU B dKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE TOKa3aTENM SKOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTMYECKUe MUPaMUAbL: MPOIYKIIMH, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTD, CaMOperynsauus, pazsutue. Cykueccus.

[IpupoaHble DKOCHCTEMBI. DJKOCHUCTEMBI O3Ep M PEK. DKOCHUCTEMA XBOMHOIO WIIU
LIMPOKOJINCTBEHHOIO JIECa.

AHTpOTIOTE€HHBIE SKOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOo3kocucTeMbl. buonoruueckoe u
X034l CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue  kak  Qakrop  ycroilumBoctH  3KocucTeM.  CoxpaHeHHe
OMOJIOTHYECKOTO pa3Ho0Opa3us Ha 3emIle.



VYuenue B. U. Bepnajackoro o 6uocdepe. ['panunbl, coctaB u CTpyKTypa Ouochepsi.
Xusoe BemectBo u ero ¢pynkuuu. OcobeHHocT OMocepsl Kak rio0albHON IKOCUCTEMBI.
JluHamudeckoe paBHOBECHE B 0OpaTHas CBS3b B Orocdepe.

KpyroBopoTsl BemecTB M OMOr€OXMMUYECKHE IUKIBI AJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenmoeuectBo B Omochepe 3emumi. AHTPOINOTEHHBIE W3MEHEHHUss B Owocdepe.
I'moGanbHbIE YKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHHE TPHPOABI M dYenoBeuecTBa. CoxpaHeHHe OMOpazHOOOpasusi Kak
OocHOBa ycroiumBocTH Ouochepsl. OCHOBa pAaIMOHAIBHOTO YIPABJICHUS TPHPOIHBIMU
pecypcamu M UX UCTOJIb30BaHue. JloCTIKEHMsI OMOJIOTHH M OXpaHa IPUPOIBL.

JdemoHncTpauuu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuubpt u cxembl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmecTBay, «llenu mutanusy», «IKonorudyeckas nupamuaa», «buocdepa u
9eNoBeK», «JKOCHCTEMa IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO JIECay,
«bruonieHo3 BomoéMan, «ArporeHo3», «lIpuMepHBIE aHTPOTIOTeHHBIC BO3JCHCTBUS Ha
npupoy», «BaxxHelne NCTOYHUKH 3arps3HEHUs] BO3MyXa M TPYHTOBBIX BOI», «IlouBa —
BaXKHEHIIasi cocTaBistomas Ouocdepb», «DakTopsl Jerpaganuu nousy, «IlapHUKOBBIN
abdekT», «DPakTopbl pajUOAKTUBHOTO 3arps3HeHus Ouocdeprr», «OOmas cTpykTypa
ouocdepr», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Onocheps»,
«Kpyrosopot yriepoaa B 6uocdeper», «KpyroBopot azota B Ipupoe».

O6GopynoBanue:  Mojenb-anIuMKaIus  «TUMuyHbIle  OWOIICHO3BI»,  repbapuit
«PactutenbHble  cooOmiecTBay, Kosuiekiuu —«buoreHo3», «BpeauTennm  BaKHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TIepOapuu W KOJUIEKIUM pPACTEHUH U >KUBOTHBIX,
MpUHAUISKAIIME K pPa3HbIM SKOJOTMYECKUM TpyImnaM oJfHoro Buaa, KpacHas kHura
Poccuiickoit deneparuu, n300paXkeHUs OXPaHIEMbIX BUIOB PACTCHUM U dKUBOTHBIX.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMEI 110 BMOJIOTM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiuBarOTCsl TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aroImuMuCs MPOrpaMM CPEITHETO 00IIEero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM
" OpCIMECTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType NIUYHOCTHBIX pe3y/lbTaTOB OCBOEHUs IpeaMera «buonorusy BblIEIeHbI
CIIEYIOIIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOUIMMUCS POCCHUICKOM Tpa’kJaHCKOU
UJEHTUYHOCTH — FOTOBHOCTHU K CaMOpPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEAETICHHUIO,
HaJIM4ue MOTHBAIMM K OOY4EeHHIO OMOJIOTHH, IIeJICHANpPaBIE€HHOE Ppa3BUTHE BHYTPEHHUX
yOEXJeHU JIMYHOCTH Ha OCHOBE KIIOYEBBIX I[IEHHOCTEH U HUCTOPUYECKHUX TpaauLuil
pa3BUTHUsT  OMOJIOTMYECKOTO  3HAHMS, TOTOBHOCTh U  CIOCOOHOCTH  OOYYaroIIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH JESITENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKamH,
NPUCYIIMMH  CHCT€ME€  OHOJIOTUYECKOTOo  00pa3oBaHHs, HaJIMYUME  HKOJOTHYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «buosorus» A0CTUralTcs B €IUHCTBE
y4eOHOM U BOCIIUTATEIbHOU JEeSITEIbHOCTU B COOTBETCTBUHU C TPAJUIIMOHHBIMUA POCCUNUCKUMU
COLMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, IPUHATBIMU
B 00IIecTBE MpaBUIaMH U HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT MpOIlEccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CAaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEN NO3UIMH JIMYHOCTH, NATPHUOTHU3MA,
YBaXXEHHU K 3aKOHY M MPABOIOPSIKY, YEJOBEKY TPY/AA U CTaplIeMy MTOKOJEHUIO, B3aUMHOTO
yBaKEHHs, OEpeKHOrO0 OTHOLIEHUS K  KyJbTYpHOMY HAcleqUI0 U  TPagulUsaM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUupoje U OKPYKarolen cpeie.

JIndHOCTHBIE pe3ylbTaThl OCBOCHHUSA YyueOHOro mpeamera «buONOTHS) HOJHKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEH MO3MIMEH JUYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTALMM, NO3UTUBHBIX
BHYTPEHHUX YOEXKJCHUW, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
oOmiecTBa, paclIMpEeHUE )KU3HEHHOTO OMBITA U OTbITA ACSITEILHOCTH B IIPOLIECCE peann3alin
OCHOBHBIX HaIlpaBJEHUI BOCHUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAXKAAHCKONH TMO3UIMH OO0y4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IMpaB U OOA3aHHOCTEH, yBa)KeHHE 3aKOHa U
MPaBOMOPSIJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTH INPU CO3JaHUU Yy4EOHBIX
MIPOEKTOB, PELICHUH Y4eOHBIX M I03HABATEJbHBIX 3a/1a4, BBIMOJIHEHUH OHOJOTHYECKUX
JKCIEPUMEHTOB;

CIOCOOHOCTh OMNpPENENATh COOCTBEHHYIO IO3UIMIO IO OTHOLIEHHIO K SIBJICHHSM
COBPEMEHHOM XKU3HHU U OOBSICHATSH €€;



YMEHHE YYHUTHIBaTh B CBOMX JICUCTBUAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOACH C pa3HbIMH YOSKIEHUSMHU, KYIbTYPHBIMU IICHHOCTSIMH U
COIIMAIBLHBIM TOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATEJBHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBAXXUTEIHLHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB P 00CYKJICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOT'O COICPKAHMS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JEATEITHLHOCTH;

2) NaTpUMOTHYECKOTO0 BOCIIUTAHMS:

cOPMHUPOBAHHOCTh ~ POCCHHCKON  TPaXKIAHCKOH HWIACHTHYHOCTH, NATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PoauHON, TopaocTu 3a CBOM
Kpai, cBOr0 PonnHY, CBOH SI3BIK M KYJIBTYPY, IPOLLIOE M HACTOALIEE MHOTOHAMOHAIBHOTO
Hapoja Poccum;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACIEAWI0 M TMaMSTHUKAM MPUPO/IBI,
JTOCTIKEeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAQJ POCCHHCKHX YUEHBIX B CTAaHOBJICHHE M pPa3BUTHE
OWOJIOTUH, TIOHMMAaHWS 3HAYCeHHs] OMOJIOTUM B TO3HAHWHM 3aKOHOB NPHPOJIBI, B KHU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBA;

unenHas yOeKJAEHHOCTh, TOTOBHOCTh K CiykeHutro u 3amure OtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMl0 W TMPUHUMATh OCO3HAHHBIE pELIEHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHS ILIEHHOCTEH CEMEWHOW MW3HM B COOTBETCTBUU C TPATULUAMU
Hapo 0B Poccum;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYZa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPObI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnuTAHHMS, (OPMHUPOBAHHUA KYJBTYPbl 3/A0POBbS U
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMAaHWe M peanu3anusi 370poBoro u 0OezomacHoro oOpas3a >KU3HHU (3A0POBOE
MUTaHUE, COOIIO/IEHUE TUTHUEHNYECKUX MPaBUi U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITUN
U OTHbIXa, peryiaspHas Qu3uyeckass AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMUMAaHHE I[IEHHOCTH MPaBHJI HMHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30TacHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAOIINX 3I0POBBIO U )KU3HU JTIOEH;

OCO3HAHWE TIOCTIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIS,
HapPKOTHKOB, KYpEHH);



6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOW  JCSATEIBHOCTH TEXHOJOTMYECKOM M  COLUAIBHOMU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJITAHUPOBATH U CAMOCTOSTEIHLHO BBITIOJHATD
TaKyIo JESITCIIbHOCTD;

WHTEpEC K pa3IMuHbIM chepam npodecCuoHaNbHON IeITeTbHOCTH, YMEHHE COBEPIAThH
OCO3HAHHBIN BBIOOp Oymymiedl mpodeccuu W pean30BBIBATH COOCTBCHHBIC >KH3HCHHBIC
TIJIaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH
KU3HU;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY >KM3HU HaA
3emiie, OCHOBE €€ CyIeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS KOJIOTMUECKOW KYJIbTYphI: TPUOOpPETEHNE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPYKAFOIICH CPEIIbI;

0CO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh IMpHOOpEeTaeMble MpPU H3YYEHWH OWOJIOTMH 3HAHUS U
YMEHUS TpPH PEHIeHUH MpoOjeM, CBS3aHHBIX C PalMOHAIBHBIM MPHPOIOTIONH30BAHHEM
(cobmrosienre MpaBWJI TIOBEJCHUSI B MPUPOJIC, HAMPABICHHBIX Ha COXPAHCHHE PAaBHOBECHS B
9KOCHCTEMAaX, OXpaHy BUJIOB, IKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPUATHE JIECHCTBUM, MPUHOCSIINX BpPEI OKPYXKAIOIIEH MPUPOTHON cpele,
yMEHUe MIPOTHO3UPOBATH HeOIaronpusITHbIE JKOJIOTUYECKHE MTOCJIEICTBUS
NPEINPUHUMAEMBIX JEHCTBUN U IPEAOTBPAIIATh UX;

HaJU4Me Pa3BUTOr0 HKOJOTHYECKOTO MBIIUIEHHS, HKOJIOTMYECKON KYNbTYphl, OIBITA
NEATENBbHOCTH 3KOJIOTMYECKOM HANpAaBIEHHOCTH, YMEHHS PYKOBOJACTBOBATHCS HMH B
[TI03HABATEIbHOM, KOMMYHUKATUBHON M COLMAJIBHOW NPAKTUKE, TOTOBHOCTH K y4acTHUIO B
MPAKTUYECKOU JIEATEITbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOTO Ha JAMajore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpPILCHCTBOBAHUE  S3bIKOBOM W  YMTATEIbCKOW  KYJIbTYpbl Kak CpeAcTBa
B3aMMOJICICTBUS MEXKTy JTIOJbMHU U ITO3HAHUS MUPA;

MOHUMAaHHe CIeU(PUKU OMOJOTHHN KaK HAayKd, OCO3HAHUS €€ poiiu B (OPMHUPOBAHUU
paIMOHAJIbHOTO  HAYYHOTO MBIIIJICHHUS, CO3JaHUM IEJIOCTHOTO IPEACTaBICHUS 00
OKpY)KaIOIleM MHUpE KaK O EeIUHCTBE MPUPOJAbI, 4eloBeka W OOIIecTBa, B MO3HAHHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHru  MpoOIeM COXpaHEeHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHOJOTHHM Ui COBPEMEHHOM IMBHUIM3AIUU:
obecriedeHHss HOBOTO ypPOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/IaHHE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX peuIaTh pecypcHbIe MPOOIeMbl Pa3BUTHS YeJIOBEUECTBA, TIOUCKA
MyTeld BBIXOJAa W3 TJIOOANBHBIX SKOJOTHYECKHX MpolieM U obecredeHusl Mepexoja K
YCTOMUMBOMY Pa3BUTHIO, PAlUMOHAIBHOMY HCIIOJb30BAHUIO MPHUPOAHBIX PECYPCOB U
(hOpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;



3aWHTEPECOBAHHOCTh B TOJYYCHHH OHOJOTMYECKMX 3HAHUW B IENSAX MOBBIIICHUS
oOmeil  KylIbTypbl, €CTECTBEHHO-HAy4yHOW TPaMOTHOCTH, KaK COCTaBHOW  YacTH
(GyHKIMOHATBHON TPaMOTHOCTH 00yJaroIuXcsi, POPMHUPYEMOM TPU U3yICHUN OUOJIOTHH;

[IOHMMAaHHE CYUIHOCTH METOJIOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HWCHOJB30BATh IOJIydaeMble 3HAHUS U aHajdn3a W OOBSICHEHUS SIBICHHUN
OKPY)KaIOILIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHHUH, YyMEHHUE JeslaTb 00OCHOBAHHBIE
3aKIIOYECHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOMIMXCS JAHHBIX C LENbI0 TOTYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HWCIOJIb30BATh OMOJOTMYECKHE 3HAHUS IS PELICHHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHHE LIEHHOCTH HaY4YHOM JESITeIbHOCTHU, TOTOBHOCTh OCYLIECTBIISITh MPOEKTHYIO
1 UCCIIEIOBATENbCKYIO I€ATEeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTbh K HENPEPhIBHOMY OOpa30BaHHIO U CaMO00pa3oBaHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OWOJOTMH B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE pe3ynbTaThl OCBOCHUS YI€OHOTO TIpenMeTa « bHomornsy BKITFOYArOT:
3HaUMMBbIe U1 (DOPMHUPOBAHUSI MHPOBO33PEHHUS OOYUAIOMIMXCS MEXKIUCIUTUTMHAPHBIC
(MeXTpeIMETHBIC) OOIIeHAyYHbIC TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U crienu(PrKy METOJOB MMO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEPTHUsl, IBJICHUE, ITPOIIECC, CUCTEMa, HaAy4IHbBIN (PaKT, MPUHITUII, THTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIeAOBaHUe, HAOMIOEHNE, HW3MEPEHHE, OSKCIEPUMEHT H JPYruXx),
YHUBEpCaJIbHbIC YUeOHBIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIE, PETY/ISTUBHBIC),
obecrieunBaronue  (GopmupoBaHue (PyHKIMOHAIBHOW TpPaMOTHOCTH M COI[MAJIBHOU
KOMIIETCHIIMM OOyJarIIuXcs, CIOCOOHOCTh OOYYalOImMXCsS HCIOJIb30BaTh OCBOCHHBIC
MEXKIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCAIbHbBIC YICOHBIC ACHCTBUS B
MTO3HABATEIFHOU U COITUATBHON MPAKTHKE.

MertanpeaMeTHbIE PE3yNIbTaThl OCBOSHHUS MTPOTPaAMMBbI CPEIHEr0 00IIero 00pa3oBaHus
JOJDKHBI OTPaKaTh:

OBJajieHHe YHUBEPCAJIbHBIMU YUYeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHAMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyallM3UPOBATH MpOOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAW3a,
CHUHTE3a, CpaBHEHHMs, Kiaccuukauu, oO0OOIIeHHSs), PACKPBIBATH CMBICT OHMOJIOTUYECKUX
MOHATHHN (BBIOENATh HMX XapaKTEepHbIE TMPU3HAKU, YCTAaHABIMBATH CBS3U C JIPYTUMHU
MOHATHIMH);

ONpEeNeNATh LeNN NEATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMHU;

WCIO0JIb30BaTh OMOJOTHYECKHE MOHATHS s OObsICHEHHS (PAKTOB U SIBICHUH >KHUBOM
MIPUPO/IBI;



CTPOUTh JIOTMYECKHUE PpACCYXICHUs (MHAYKTHBHBIEC, JIEAYKTUBHBIE, IO aHAJIOTUN),
BBISIBJIATDH 3aKOHOMCPHOCTHU n MMPOTHUBOPCUMUA B paccMaTpruBaCMbIX SBJICHUAX,
(hopMyITHUPOBATh BHIBOIBI U 3aKITFOUCHHUS;

MNPUMCHATE CXCMHO-MOJICJIBHBIC CPCACTBA IJId NPCACTABICHUA CYHICCTBCHHBIX CBsI3el
Y OTHOIICHUH B W3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPECUUI Pa3HOTO
poaa, BbIABJICHHBIX B PA3JIMYHLIX I/IHC];)OpMaIH/IOHHI)IX HCTOYHHUKAX,

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4€TOM aHaiuM3a HMEIOIIUXCS
MaTepHAIBHBIX U HEMATEPUaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B JCATCIBbHOCTb, OUCHUBATE COOTBCTCTBUC PE3YJIIbTATOB LECIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Ifl JACATCIIbHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX pEaIbHOrO, BHUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUU JKU3HCHHBIX HpO6.]'ICM.

2) 6a30BbIe HCCIE0BATEIbLCKHE IeHCTBHSI:

BJIaJIC€Th HaBbIKaMH y‘—Ie6HO-I/ICCJ'Ie)IOBaTeJ'H)CKOI71 )51 HpOGKTHOI\/'I JE€ATCIIbHOCTH,
HaBBIKAMH pa3pemieHusi mpoOiaeM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOSITEIIEHOMY
IMOMCKY MCTOIOB PpPEHICHHUA MPAKTHYCCKHUX 3adad, MIPUMCHCHHIO PA3JIMYHBIX MCTOIO0OB
MTO3HAHUS;

HCIIOJIB30BaTh Pa3jINYHbIC BHABI JCATCIBHOCTH IO IOJYUYCHHUIO HOBOI'O 3HAHUA, €TO
UHTEpIpEeTAINH, MTPeoOpa30BaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYallUsAX, B TOM YHCIIE IpU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

dbopMupoBaTh HAy4YHBIM THUIl MBIIUICHUS, BIIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KITIOYEBBIMH MOHATHUSAMH U METO/IaMU;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIBHON JACATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITh NIPUUYMHHO-CJICJICTBEHHbIE CBS3M M aKTyaJU3UpOBaTh 3aJady, BbIJIBUIaTh
rUnoTe’y e€ peueHus, HaXOIUTh apryMEHThI JJIsi JOKAa3aTelbCTBA CBOUX YTBEPXKICHHIA,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHHUS,

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ pELICHUs 3aJadyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITH IEJICHAIIPABICHHBII MOUCK MEePeHoca CPECTB U CIOCOO0B JEHCTBUS B
po(ecCHOHANBHYIO CPEyY;

yMeTb T[EPEeHOCUTh 3HAHMS B T[O3HABATEIBHYID M MPAKTUYECKYID OO0IacTu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJIEH, MpeJiaraTh OPUTHHAIBHBIE MOAXOJbl U PEIICHUS, CTaBUTh
MpoOIeMBbl U 3a/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX UHPOpMaIHH (TeKcTe ydeOHOTo mocoous,
HAyYHO-TIOMYJISIPHOM  JUTepaType, OWOJOTHUECKHMX  CIOBapsiX W CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHamu3upoBaTh WH(GOPMAIUIO PA3TUYHBIX
BUJIOB © (GOpM TMpEACTaBICHHS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTE;



(dbopMynUpOBaTh 3ampoChl M MPUMEHATh Pa3JIMYHbIE METOJBI NMPH MOUCKE U 0TOOpe
Ouonorndeckoit HHGopMaIul, HeOOXOIUMOM TSl BHITIOJIHEHUST yICOHBIX 33/1a4;

pUOOPETaTh OMBIT UCHOIb30BAHUSI HH(POPMAITHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TNPEACTaBICHUS OUOJIIOTHYECKOM
nHpopmanuu (CxeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

WCII0JIb30BaTh HAYYHBIH S3BIK B KAa4eCTBE CPEACTBA MPHU padoTe ¢ OMOJOTHYCCKOU
nHbOpManKei: TPUMEHITh XUMUYECKUE, GPU3NIECKUE U MATeMAaTUIECKAE 3HAKA U CUMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKJIATYpPY, HCIOJB30BaTh M IPEOOpPA30OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HABBIKAMU pPACIO3HABAaHHWS M 3alIUTHl WHPOpPManuu, HHGOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgJiaienne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) obmenmue:

OCYIIIECTBIISITh KOMMYHHKAIIMd BO BCeX cdepax >XU3HU, aKTHBHO YYacTBOBATH B
JMaJoTe WA JUCKYCCHH TIO CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3a/laBaTh BOTPOCHI,
BBICKA3bIBATh CYKJCHUS OTHOCHTEIBHO BBITIOJHEHUS TIpEIIaraeMoi 3a/lavd, YYHUTHIBATh
WHTEPECHI M COTIIACOBAaHHOCTD MO3HIINH IPYTUX YUaCTHHKOB JIHAJIOTa WIIH JJUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpelCcTBA OOMICHHWsS, IOHUMATh 3HAYCHHE COIMATBHBIX
3HAaKOB, NPEIINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTYyalldii, yYMeTh CMsr4arb
KOH(QUIMKTHI X BECTH TIEPETOBOPHI;

BIIQJIETh PA3UYHBIMU CIIOCOOAMHU OOIICHUS M B3aMMOACHCTBUS, IOHUMATh HAMEPEHUS
IPYruX JIEO/ICH, TPOSIBIATH YBaXHUTEIHHOE OTHONICHHE K COOECENHUKY M B KOPPEKTHOU
dhopme hopMyTHpOBaTH CBOM BO3PAKCHHS;

pa3BEPHYTO M JIOTUYHO HM3JIAraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CpE/CTB.

2) COBMeCTHAasl 1eSATeIbHOCTD:

MOHUMATh M KCIIOJIb30BaTh MPEHUMYIECTBA KOMAaHIHOW W WHAWBUAYaJIbHOW pabOTHI
IpU PEHICHHH OHMOJIOTUYECKON MpoOsieMbl, 00OCHOBBIBATH HEOOXOIUMOCTh TMPHUMEHEHUS
IPYyNIOBBIX (POPM B3aUMOJCHCTBHUS TIPU PEIICHUH yU4eOHOH 3a/1a4H;

BBIOMPATh TEMATHUKy ¥ METOJIbI COBMECTHBIX JCHCTBUH C YIETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA;

MPUHUMATh IIEJM COBMECTHOHM JEATEIIbHOCTH, OPraHW30BbIBATh M KOOPIWHHPOBATH
JCUCTBUS TO €€ JOCTIKEHHIO: COCTaBJIATh IUIAH JICHCTBUM, paCIpENeNiaTh POJId ¢ y4ETOM
MHEHHI y4aCTHUKOB, 00CYXKIaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KA4eCTBO CBOEr0 BKJIAJa W KaXJOTO0 YYaCTHHKA KOMAHJbl B OOLIMiIi
pe3yibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipeularath HOBbI€ IPOEKTHI, OLIEHUBATh UAEU C MO3MLIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHYECKOE IOBEJICHHE B Pa3UYHBIX CHUTYallUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMH PEryJIATUBHBIMU A€ CTBUSIMM:

1) camoopranu3amnmus:



UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS NpoOJIeM M HMX pEIICHUs B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIETICBBIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JICHCTBHUSAX M IOCTYNKax IO OTHOLIEHHIO K >KMBOW NPUPOJE, CBOEMY 3JI0POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO ~ OCYILECTBJISATh  IO3HABATEJIbHYIO  JAEATEIbHOCTb,  BBISABIATH
npoOieMbl, CTaBUTh W (GOPMYIMPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTCIIbLHOUN
NESITEIbHOCTH U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIICHUS NpoOJeMbl C YYETOM HUMEIOLIMXCS
pecypcoB, COOCTBEHHBIX BOZMOKHOCTEN U MPeNOYTeHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTbh 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOM 3SPYyAULIMH B DPAa3HBIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsSIM, BHOCUTh KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BIIQJIeTh HAaBbIKAMM IIO3HABATEIbHOM pEPIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX pE3yJAbTaTOB M OCHOBAaHWM, HCIOJIb30BaTh
npuEMBI peIeKcuy Ui OLIEHKH CUTYalluu, BBIOOPAa BEPHOTO PELICHNUS;

YMETbh OLIEHUBATh PUCKHA U CBOCBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOs M APYIrHUX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX IPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTb OHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmertnble pe3ynabTarbl ocBoeHUs nporpaMMmbl COO mo Ouonoruu Ha Ga30BOM
YPOBHE BKJIIOYAIOT crienupuyeckue a1 yueOHoro npeamera «buonorus» HaydyHble 3HaAHMS,
YMEHHUS U CHOCOObl ACHCTBHM MO OCBOEHMIO, MHTEPIIPETALMM U MPEOOpa30BaHUIO 3HAHUIA,
BHJIbl JESATEIBHOCTH IO NOJYYEHHIO HOBOTO 3HAHMSI U MPUMEHEHHUIO 3HAHWM B Pa3/InYHbIX
y4EOHBIX CUTYallUsX, a TAKXKE B PEaTbHbBIX KU3HEHHBIX CUTYaLUAX, CBA3aHHBIX C OMOJIOTHEH.
B nmporpamme npeaMeTHble pe3yabTaThl IPEACTaBIEHBI M0 rojjaM 00ydeHuUs.

[IpenmeTHble pe3yabTaTbl OCBOEHHUS ydeOHoro mpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe U POJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (PJOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUpPA
U HAy4yHOI'O MHUPOBO33PEHHs, O BKJIQJ€ POCCUHCKMX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B



pa3BuTHe OMOJOrHH, (PYHKIMOHAIHHONH TPAMOTHOCTH YeNOBEKa JUIS PEIICHUs KU3HEHHBIX
3aza4;

YMEHHME paCKpbIBATh COJEpKAHUE OMOJIOTMUECKUX TEPMUHOB U IOHATHUN: JKU3Hb,
KJIETKa, OpraHu3M, MeTa0oym3M (OOMEH BEIIECTB W MPEBpAIEHHWE DHEPrHH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBash OpraHu3allds JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpotyKiius), HacJleICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JIaratb OMOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAsA, MyTallMOHHAs,
LEHTpaJIbHas JI0TMa MOJIEKYJsipHOU Ouosoruu), 3akoHsl (I. Mennens, T. Moprana, H. U.
BaBuioBa) u y4yeHust (0 mMEHTpax MHOTOOOpPA3Hs U MPOUCXOKICHHUS KyTbTYPHBIX PAacTCHUN
H. 1. BaBunosa), onpeensTs rpaHULbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOAAMH Hay4YHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHNE U ONMCAHNE
KUBBIX CHUCTEM, IPOILIECCOB U SBJICHWM, OpraHuM3alnus W IpOBEAECHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBIECHHE 3aBUCHUMOCTU MEXKIY HCCIIEIyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHUE TIOJYYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAayYHBIX MOHSATHH,
TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BbIAEIATH CYLECTBEHHbIE MMPU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT U SYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMeHa
BEIIECTB W TMpEBpAlllEeHUs] »JHEpruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTHYecKoro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Meil03a, OIUIOAOTBOPEHHUS, PA3MHOKEHHUS,
WHJIMBUIYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHUE MIPUMEHSATh MOJIydeHHbIE 3HAHUS U1 0OBCHEHHUS OMOJIOTMYECKUX MPOIIECCOB
U SBIECHUH, I NPUHATUSA NPAKTHUYECKUX PELIEHUH B IOBCEJHEBHOW JKU3HU C IEIIBIO
oOecrieueHHUs 0€30MAaCHOCTH CBOETO 370POBbS M 30POBbS OKpPYXKAIOIUX JIIOAEH,
COOJIIOJICHUS. HOPM I'PaMOTHOI'O IMOBEJICHUS B OKPYXKAIOLIEH MPUPOAHON cpene, MOHUMAaHue
HEO0XOAMMOCTH MCIOJIB30BaHUS JOCTHKEHUN COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH
IUIsl PallMOHAIBHOTO NPUPOIOTIONIb30BAHMS;

YMEHHUE pelllaTh 3JEMEHTapHbleé TI'€HETHUYECKHE 3aJaud Ha MOHO- M AUTHOpHIHOE
CKpELIMBaHME, CILEMJIEHHOE HacleOBAaHUE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO
CKpEeLIMBaHUA Ul IPEACKa3aHUs Hacael0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOJHATH J1a00paTOpHbIE U MPaKTUYECKUE paboThl, COOI0AATh MIPaBUIIA IIPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALUIO OHOJIIOTHYECKOTO
CoJiepKaHUsl, BKJIFOUAIOIIYIO TICEB/IOHAYUHbIE 3HAHUS U3 pa3IMYHbIX MCTOYHUKOB (CpelrcTBa
MaccoBoil  MH(pOpPMAaIUK, HAYYHO-NOMYJSPHbIE  MaTepHalbl), ATUYECKHE  ACHEKThI
COBPEMEHHBIX HCCIeI0OBaHU B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOTUH;

yYMEHHUE cO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE U YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(OPMALMI0 M3 HECKOJbKUX HCTOYHUKOB, I'PAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapat OUOJIOTHH.

[IpenmeTHble pe3yabTaTbl OCBOEHHUS yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MecTe M POoNU OMOJOTMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (P)OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUpPA
U HAy4yHOTO MHUPOBO33PEHHs, O BKJIQJ€ POCCUHCKMX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B



pa3BuTHe OuoJOruM, (QyHKIUOHAIHHON TPAMOTHOCTH YENIOBEKa JUIS PEIICHUS >KU3HEHHBIX
3aza4;

YMEHHME pacKpblBaTh COJAEP)KAHHWE OMOJIOIMYECKUX TEPMUHOB M IOHATHM: BUI,
NOMYJSIMS,, TEeHO(OHJ,  SBONIOLMS,  JBWXKYIIME  cuibl  ((akTopbl)  3BOJIOLUM,
MIPHUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHKE, YKOJOTHUECKHE (PAKTOPBI, FIKOCHCTEMA,
MPOJYLEHThl, KOHCYMEHTBI, PpEAYLEHTbl, LENU MHUTAaHUS, DOKOJOrMueckas NHUpaMuja,
ouoreoreHo3, onocdepa;

YMEHHME Hu3JIaraTb OuoJyiorThyeckue Teopuu (dBositonMoHHas Teopust Y. [lapBuHa,
CUHTETUYECKasi TEOPHUsI SBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxoacraa K.
M. bapa, uepenoBaHus TJaBHBIX HanpasieHui u myteit sBosonnu A. H. CeBepiioBa, yueHus
o Ouoctepe B. WM. Bepnaackoro), ompenensrb TpaHUIbl WX MPUMEHUMOCTH K >KUBBIM
CHCTEMaM;

YMEHHE BJIaJIETh METOJAMH HAYYHOTO MO3HAHMs B OMOJIOTHUHN: HAOMIOCHUE U OITUCaHKE
KUBBIX CHCTEM, IPOILIECCOB U SBJICHWM, OpraHuM3alus W IpPOBEAECHHE OUOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIJIBUJKEHHE TUIOTE3bl, BBISBIECHHE 3aBUCHUMOCTU MEXKIY HCCIIEIyEeMbIMU
BEJTMYMHAMHU, OOBSCHEHUE NOJYYEHHBIX PE3ylIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHITHH,
TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BU/JIOB, TIOMYJISILUHN, TPOTYLIEHTOB, KOHCYMEHTOB, pEAYILIEHTOB, OMOTE€OIIEHO30B U IKOCHUCTEM,
OCOOEHHOCTH TPOLECCOB: HACJIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa,
BHI000pa30BaHMs, MPUCITOCOOICHHOCTH OPraHU3MOB, JNEUCTBHUS JKOJOTHYECKHUX (PaKTOPOB
Ha OpraHU3Mbl, MEpPEeHOCa BEIIEeCTB M IMOTOKAa JHEPrMH B 3KOCUCTEMAaX, aHTPONOTEHHBIX
W3MEHEHHUI B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOr€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

yYMEHHE IPUMEHSTH MOJydYeHHbIE 3HAHUS 7151 OObICHEHUS OMOJIOrMYECKUX MPOLIECCOB
U SIBICHUM, JUIA TPHUHATUS MPAKTUYECKUX PEUICHHH B IMOBCEAHEBHOW KU3HU C LENbIO
obOecrieueHrss 0€30MAaCHOCTH CBOETO 3/I0pPOBbS U 3/0POBbS  OKPYXAIOUIMX JIIOJEH,
coOJI0OICHHUS HOPM TPAMOTHOTO TMOBEJIEHUS B OKPYXAIOIIel MpUPOIHON cpefie, TOHUMaHKE
HEO0OXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUM COBPEMEHHON OHOJIOTHH JUIsl palliOHAIBHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 331aul, COCTABISTh CXEMBI IepeHoca
BEIIECTB M SHEPTUU B IKOcHCcTeMax (L[EeMH MUTaHuUs);

YMEHHE BBIMOIHATH J1a00OpaTOpHbIE U MPAKTUYECKHE padOoThl, COOMI0OIATh MIPaBUIIa IPU
paboTe ¢ yueOHBIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLICHUBATh U WHTEPIPETUPOBATh HHPOPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIFOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB (CpEICTBa
MaccoBoil MH(popMalnMK, HAyYHO-INOMYJSPHbIE MaTepualbl), paccMaTpuBaTh IJI0OAIbHBIE
9KOJIOTUYECKUE MpOOJEeMBbl COBPEMEHHOCTH, (OPMUPOBaTH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3UIHIO;

yYMEHHUE CO3[aBaTb COOCTBEHHbIE IHUCBMEHHbIE M YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HMH(OPMALMI0 M3 HECKOJbKUX HCTOYHUKOB, I'PAaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIT Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI M UX OpraHu3alus 1 bubmorexa [IOK
p H https://m.edsoo.ru/7f41c292
3 X €CKHH COCTaB M CTPOEHUE KIIE 8 1 Bubamorexa [IOK
HUMHUYECKHI COCTaB U CTPOCHUE KIIETKU
p 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 JKusHnenesTeabHOCTE KIETKH 6 htts://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bu6moreka [IOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
[TPOTPAMME



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 1
BOMOIVOHHAS GHOTOHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraiHsMBl H OKpYKaioIas cpesa > https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJOTHIECCKHE 9 bu6moreka [IOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bhe 5 1 bu6moreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 1 2.5

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJsnyecTBo 4yacoB Nara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa Kounrpoasneie | JlaGopaTopHbie o0pasoBaTe/bHbIE
n/n Bcero H3YYeHU S
padoThI padoTsI pecypchl
bubmmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA )KUBOM
npuposl. [IpakTudeckas
pabota No 1
2 «Hcnonb3oBanue 1 bubmmorexa LIOK
https://m.edso0.ru/863e6122
Pa3IMYHbBIX METOJIOB IIPU
M3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
3 buonornueckue cucTeMsl, 1 bu6mmoreka [JOK
MIPOIIECCHI K UX U3yYEHUE https://m.edso0.ru/863e6564
, | e
https://m.edsoo.ru/863e674e
MUHEpaJIbHbIE COJIU
5 benku. CocraB u cTpoeHue 1 bubnuoreka [JOK
OeIkoB https://m.edsoo0.ru/863e6b72
depMeHTB —
5 OMOJIOTHYECKHE 1 1 bubmuoreka [JOK
KaTaJIn3aTOPHI. https://m.eds00.ru/863e6b72
JlaGopaTopnas pabdora Ne 1



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

«3yuenne
KAaTAJINTUYECKOU
aKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UITH

Kartajasbl)»
bubmmoreka [{OK
! Yraeeozet. Jlamm e https://m.edso0.ru/863e6870
3 HyxiienHoBbIE KUCIIOTHI. bubnuorexa [JOK
ATO https://m.edso0.ru/863e6d5c
https://m.edso0.ru/863e6e88
Kiterounas teopust
10 Knerka kak nenocrHas
JKUBas CHCTEMa
Crpoenue
AYKAPUOTHYECKON KIIETKH.
JlabopaTtopnas padora Ne 2
«3yueHue CTpOUCHI/I}I BuGmnorexa [OK
11 ;T;;:HT;T:;{;;B " https://m.edso0.ru/863e6ff0
. https://m.edsoo0.ru/863e716c
OakTepuit o
MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OIIMCAHHEC
12 OOMeH BelecTB Win bubmuoreka [JOK
MeTaboIM3M https://m.edsoo0.ru/863e766¢
13 ®doTtocunTe3. XEMOCHHTE3 bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

https://m.eds00.ru/863e7c98

14 DHepreTuyeckuii o0OMeH brbmorexa IOK

https://m.edsoo.ru/863e7aae

15 JKu3HEHHBIN ITUKIT KISTKH. bu6mmoreka [{OK
Jlenenue kiaeTku. Murtos. https://m.edsoo.ru/863e7dc4

16 buocunres 6enka. Peakiims bubmmorekxa [{OK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e

17 Tpaucnsus — Ouocunres bubnuorexa [JOK
Oenka https://m.edsoo.ru/863e796e

18 Hexknetounsie popmbl bubnuoreka [IOK
KHM3HH — BUPYCHI https://m.edso0.ru/863e7540
DopMbI pa3MHOKEHHUS bubmmorexa LIOK

19 —— https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmmoreka [IOK

20 Meito https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.

O11o10TBOpEHHUE.

21 Jlaboparopnas pabota Ne3 bubnuoreka [JOK
«M3yueHune cTpoeHUs https://m.edso0.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpenaparax»

29 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK

OpraHnu3MoB

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



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enernka — Hayka o

bu6mmoreka [IOK

23 HACHCACTBEHHOCTH H https://m.edso0.ru/863e862
HU3MEHYUBOCTH
3aKOHOMEPHOCTHU

24 HacJIeA0BaHUs IPU3HAKOB. bubnuorexa [JOK
MoHorubpumHoe https://m.edso0.ru/863e8878
CKpCIIUBAHHE
JurubpuaHoe

o5 CKpeniuBaHue. 3aKOH bubnuotexa [JOK
HE3aBHCHUMOTO https://m.edso0.ru/863e89a4
HacJe0BaHus TPU3HAKOB

26 CremieHHoe HaclieJOBaHHue bu6moreka [IOK
[PU3HAKOB. https://m.edso0.ru/863e8c60
I'enetuxka nona.

27 HacnenoBanue npusHakoB bubamorexa LOK

’ https://m.edso0.ru/863e8c60

CIETIJICHHBIX C TI0JIOM
N3MeHYnBOCTbD.
Henacnencrsennas
W3MEHYUBOCTD.
JlaGopaTopnas pabota No

08 4. Nzyyenue bubnuorexa [IOK
MO AU(DUKAITHOHHO M https://m.edso0.ru/863e8efe
M3MEHYUBOCTH,
MMOCTPOCHUE
BapHUAIIMOHHOTO psla U
BAPUALIMOHHON KPUBOI»

29 HacnencrBennas bu6mmoreka [JOK



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

HU3MCHYUBOCTSD.

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

30 I'eHeTnka yenoBeka

bu6mmoreka [IOK
https://m.eds00.ru/863e8d78

PesepBHBIl ypOK.
O0006111eH1E 110 TEME
31 «HacneacTBeHHOCTD U
M3MEHYHBOCTH
OpPTaHU3MOB»

Ceneknuus Kak HaykKa 1
32 npouecc. MeToasl u

JIOCTUKEHHS CETIEKITUN
pacTeHUH 1 KHUBOTHBIX

bu6moreka [IOK
https://m.eds00.ru/863e9214

33 Bbuorexnonorusa xak
OTpacib TPOU3BOJICTBA

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

34 [TpomexxyTouHas

aTTecTanus

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KJIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe LU poBbIe

Ne Mara
Tema ypoxa Kontposasnbie | TIpakruyeckue o0pasoBaTe/bHbIe
n/n Bcero H3YYeHU S
padoTbI padoTsI pecypchl
DBOJIIOIUS U METOIBI €€ bubmmoreka [{OK
1 1
U3YYCHUS https://m.edsoo.ru/863ea20e
5 Hcropus pazsutus 1 bubnuorexa [JOK
MpeICTaBICHUN 00 SBOJFOIINN https://m.eds00.ru/863e9570
bu6moreka [IOK
3 M 1
AR https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
4| MaGoparopian pafora Ne | 1 1 biGiniorera LIOK
paTopras p B https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIeCKOMY KPUTEPUIO)
5 gi:ﬁcﬁze;:lgb(;amo bI) 1 bubmmorexa LIOK
P P https://m.edsoo.ru/863e9da4
ABOJIIOLINH
5 EcrecTBenHbIi 0TOOP 1 €T0 1 bubnuoreka [JOK
bopMmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BomIOIUY:
N i 1 1
P https://m.edsoo.ru/863e9fde
BUJI000pa30BaHue.
JlaGopaTopnas padora Ne 2



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

«Onucanue
MIPUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIHLHOTO
XapakTepa»

Hamnpasnenus u nytu

bu6mmoreka [{OK

8 MaKpO3BOJIIOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONINN
10 Wctopus xu3Hu Ha 3emiie U
METOJIbI €€ M3YICHUS
11 ['unoTte3pl MpoucxoXKACHUS bubnuoreka [IOK
KU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pazputne xu3un Ha 3eMire 1o bu6moreka [IOK
3paM | MepHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATAIbI BOJTIOIUU
PacCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padora No bubnuorexa [JOK
13 0.5
1 «M3y4yeHne HCKOMaeMbIX https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTEHUH U JKUBOTHBIX
B KOJUICKIIHSIX»
14 CoBpemMeHHas cuctema bubnuoreka [JOK
OpraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOIMUS YeI0BEKa bu6mmoreka [JOK
(aHTpOMIOreHE3) https://m.edsoo.ru/863eac2c
16 JBwxymiue cuibl ((pakTopsl) bubnuoreka IIOK
aHTpOTIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIOLUH



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
https://m.edsoo.ru/863ead44

YCJI0BCKa

Yenoseueckue pacel U

18 MIPUPOIHBIC aIallTAllUN bubmmorexa [JOK
https://m.edsoo.ru/863eaea2
YeJIoBeKa
Pesepubriit ypok. O600m1eHIE
19 o TeMe «Bo3HUKHOBEHUE U
pa3BHUTHE KU3HU HA 3eMIIC»
20 DKoJIoTHs Kak HayKa
Cpensl oOuTanus u bubmuorexa [JOK
21
IKOJIOrHYeCKue (PakTophI https://m.edsoo.ru/863eafec
AlGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota No 3.
«Mopdonoruueckue
99 0COOEHHOCTH PACTCHHH W3 bubnuorexa [JOK
PasHBIX MECT OOUTAHHS. https://m.edsoo.ru/863eb10e
JlabopaTtopHnas padota Ne 4.
«BnusiHUE cBeTa HA POCT U
pPa3BUTHE YEPEHKOB KOJICYCay
bu6mmoreka [JOK
23 buotiicciie paktopu https://m.edso0.ru/863eb348
24 DKOJIOTUYECKHue
XapaKTePUCTUKH MOMYJISIIH.
o5 Coo01ecTBa OPraHu3MoB — bu6mmoreka [JOK
Ono1eH03 https://m.edsoo0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK

(3K0CcHCTEMBI)

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI. DKOJOTHUECKIE

bu6mmoreka [{OK

21 nupamusl. CBoiCTBA 1 https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus

28 [Ipupoanbie 3KocUCTEMBI 1

29 AHTpPONIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuorexa [JOK
IKOCHCTEMA 3eMIIN https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuorexa [JOK
CyIIIeCTBOBaHHS OHOChEPHI https://m.edsoo.ru/863ebd16

39 UYenoseuecTBo B Onochepe 1
3emin

33 CocymiecTBOBaHUE TPUPOJIBI U 1 bubnuorexa [JOK
YeI0BEeYCCTBA https://m.edsoo.ru/863ebale

34 Pe3epBHbIit ypok. 1
[IpomexxkyTouHas arrecTanus

OBIIEE KOJIMYECTBO YACOB I10 34 35

I[TPOTPAMME



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







