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PabGouas mporpamma mo yueOHomy mpenMery «buornorus» (6a30Bblii ypOBEHB)
(mpenMeTHast 06macTh «EcTeCTBEHHO-HAyYHBIE MPEIMETh») (J1ajgee COOTBETCTBEHHO —
nporpaMma 1o OHOJOTHH, OMOJIOTHS) BKIIOYAET MOSICHUTEIBHYIO 3alHCKY, COJIEpIKaHne
oOyuyeHHsl, IUIaHUpPYEMbIe pe3yJbTaThl OCBOEHHS NpOrpamMMbl 1O OHOJIOTHUH,
TeMaTU4YecKoe MIIaHUPOBAaHUE.

[TosicuutenpHas 3amuMcka OTpakaeT oOHIMe IeNM W 3aJaydl U3YyYeHUs OWOJIOTHH,
XapaKTEPUCTUKY IICHXOJOTHYECKUX TMPEANOChUIOK K €€ M3Y4YeHHI0 OOydaroulMMHuCs,
MECTO B CTPYKType ydeOHOro IulaHa, a TakKe MOIXOJbl K OTOOpY COAep X aHHI,K
OTIpPEIEICHUIO TUIAHUPYEMBIX PE3YIbTaTOB.

Coneprkanne 0OydeHUs] paCKPBIBACT COJCPIKATENIbHbBIC JTUHUH, KOTOPBIE MPEAIaraloTcs
Ui 00A3aTENIbHOTO H3YYEHHMs] B KaXKIOM KJAacCe€ Ha YPOBHE CpPEIHEro OoOIIero
00pa3oBaHUs.

[Tmanupyembie pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH BKITIOYAIOTINIHOCTHBIE,
MeTanpeaMETHbIE PE3yIbTaThl 32 BECh MEPUOJl OOYUYCHHSI HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, a TakKe TMPEAMETHbIE JAOCTIXKEHHUS OOYydYarolEerocs 3a Kaxablid roj
00yueHus.

MMOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl IO OHOJIOTMM  TEOPETUYECKYI0  OCHOBYIS
OTIpeIeTICHUS TTOAX0A0B K (DOPMHUPOBAHHIO COACPKAHUS y4eOHOTO MpeaMeTa
«buonorus»  cocraBWiIn: KOHIIENTyaJIbHBIE MTOJIOKEHHUS OI'oC COOo
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COACPIKAHUA, PE3YIbTaTOB O0yUeHUsI U TPeOOBaHUN K
YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB, TOJIOKCHHS OO0 OOMMX IEIIX W TPUHIUINAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIEero 00pa3oBaHMs B
Poccuiickoii denepannn, a Takke MOJIOKEHUS O crernuduke Ouosoruu, e€ 3HaYCHUUB
MO3HAHUY JKUBOW MPHUPOJBI M 00ECIICUEHUN CYIIICCTBOBAHMS YEIOBEUECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM ONPENIEeTICHb OCHOBHBIC (DYHKITUU TPOTPAMMBI IO
OuoJIOruu U € CTPYKTypa.

[Tporpamma no Onosioruu Aaét MpeACTaBICHHUE O EIX, 00 00IIel cTpaTerun oOy4eHus,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO IMpeaMeTa
«buonorus», omnpenenser o00s3aTeIbPHOE TPEAMETHOE COJEPIKAHHME, €r0 CTPYKTYpY,
pacmnpeneneHue o pasjiesiaM U TeMaM, PeKOMEHIYEeMYIO MOCIeA0BATeIbHOCTh U3yUeHUs
y4eOHOTO MaTepraja ¢ Y4ETOM MEKIIPEAMETHBIX U BHYTPHUIIPESIMETHBIX CBSA3CH, JTOTUKH
00pa3zoBaTeNbHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaronuxcs.

B mporpamme mo OHWOJOTHHM TakKe YYHUTHIBAIOTCS TPEOOBaHUS K IUTAHHPYEMBIM
JUYHOCTHBIM, METaNpEeIMETHBIM W  MPEAMETHBIM  pe3yibTaraM  OOy4YeHUSB
(GbOpMHpPOBAaHUN OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHLHON NESITEIbHOCTH/ydeOHBIX
JNENUCTBUN 00yYaroUMXCcsi IO OCBOCHUIO COJIepKaHUsI OMOJIOTHYECKOro 00pa30BaHMUs.

B nporpamme mo omonorun (10-11 xmaccel, 0a30BbIi ypOBEHb) pealM30BaH ITPHHIIMII
MIPEEMCTBEHHOCTH B M3Y4Y€HWUU OWojoruu, Ojmarojgaps yeMmy B HEl



IPOCMATPUBAETCS HAMPABICHHOCTh HA PAa3BUTHE 3HAHUI, CBA3aHHBIX C (POPMUPOBAHHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHHUSA, IIEHHOCTHBIX  OpPUEHTAlMHd  JIMYHOCTH,
9KOJIOTUYECKOTO MBIIIICHHSI, TPECTABICHUN O 3I0pOBOM 00pa3e >KU3HU U OepeKHBIM
OTHOLIEHWEM K OKpyKawlel npuponHoi cpene. lloatomy Hapsny ¢ H3ydeHHEM
00111e0M0JIOTUYECKUX TEOPUH, a TAK)KE 3HAHUN O CTPOCHUHU KUBBIX CUCTEM PA3HOIO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLIECCOB B IMPOTPaMMENO OMOIOTUU
yIEJIEHO BHUMAaHHUE HCIOIb30BAHUIO TMOJYYCHHBIX 3HAHUI B MOBCEIHEBHOM KU3HU [IJIS
peleHus MPUKIAIHBIX 33714, B TOM YHCIe: MPO(QUIaKTUKNA HaCTIeICTBEHHBIX3a00IeBaHUN
YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHMS 3SKOJIOTHYECKU
LEJIECO00Pa3HOro TOBEJIEHUS B OKpYXKAOUIeW NpUpPOTHON cpene, aHalu3a BIUSHUSA
XO3SIICTBEHHON JESITETbHOCTH YENIOBEKa Ha COCTOSHHE MPHUPOJIHBIX U MCKYCCTBEHHBIX
HKOCHCTEM. YCUJICHHE BHUMAaHUs K MPUKIAJAHON HAIPaBIEHHOCTH YYEOHOIo IMpeaMera
«buonorus» NPOIUKTOBAHO HEOOXOIMMOCTBbIO OOECHEUEHUs! YCIOBHM JUIsl peIIeHHUs
OIHOM M3 aKTyaJbHBIX 3aJa4 IIKOJbHOTO OHMOJOTMYECKOro OOpa3oBaHUs, KOTOpas
npeanosaraeT (QopMHUpOBaHUE Yy OOyyarolUXcs CIOCOOHOCTH aJanTUpOBaThCs K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[TporpaMmMa 1o GMOJOTUM SABISETCS OPUEHTHPOM JUIsl COCTABIICHUSI pabOUUX MPOrPaMM,
aBTOPBI KOTOPBIX MOTYT MPEUIOKUTh CBOM BapHaHT MOCIENOBATEILHOCTA M3YyUEHUS U
CTPYKTYphl y4€OHOTO MaTtepuaia, CBOE BUJIEHHE MyTel (GOpMHUPOBaHUA Y 00yUaIOIIHUXCS
10-11 xmaccoB mpeAMETHBIX 3HAHWM, YMEHUW U CIOCOO0B y4eOHOW NESITENbHOCTH, a
TaK)KE€ METOAMYECKUX PEIICHWN 3a7a4 BOCIHUTAHUS W PA3BUTHUSA CPEICTBaMU Y4EOHOTO
npeamera «bHoToTHs».

buonorust Ha ypoBHe cpenHero oOumiero oOpa3oBaHMsl 3aHMMaeT BaxHoe MecTo. OH
obecrnieunBaet GoOpMUPOBAHUE Y 00YUAIOITUXCS MPEICTABICHUHN O HAYYHOU KapTUHEMHUPA,
pacimupsieT 1 0000I1aeT 3HaHUSA O >KMBOM HpHUpOJE, €€ OTIMYUTENbHBIX MPU3HAKAX —
YPOBHEBOW OpraHU3alliy U BOJIIOIUH, CO3AAET YCIOBUS AJI: TO3HAHUS 3aKOHOB KUBOMN
npupobl, (popmupoBaHus (GYHKIIMOHATIHHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO U
Oe3omacHOro o6pasa >KU3HH, IKOJOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOILIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

Bonbuioe 3HayeHwe OMONOTHS HMEET TaKXe Ui PELICHUS BOCHUTATENBHBIX U
pa3BUBAIOIIMX 3a7a4 CPEIHEro 00IIero oO0pa3oBaHUsA, COIMATM3AIUN OOYJarOITUXCs.
W3ydenne Omonoruu oOecreunBaeT yCIOBUS A (POPMHUPOBAHUS WHTEIICKTYalbHBIX,
KOMMYHHMKAIIUOHHBIX ¥ HMH(GOPMALMOHHBIX HAaBBIKOB, JCTETUYECKOM KYJIBTYpHI,
CIOCOOCTBYET MHTErpallii OWOJIOTMUECKUX 3HAHWM C TMPEACTABICHUSMHU W3 JPYTHX
y4eOHBIX IPEIMETOB, B YACTHOCTH, GU3KKH, XUMUU U reorpaduu. Ha3BanHbIe M0ON0KEHUS
0 IpeHa3HAuYeHUHU Y4eOHOro mpeameTa «bruosorus» cocTaBUIIM OCHOBY JJISIONPECIICHUS
NOJXO/JOB K OTOOPY U CTPYKTYPUPOBAHHUIO €ro CoOJepkKaHHUs, MNPEICTAaBIECHHOTO B
porpaMme 1no OMOJIOTUHu.

OT60p conepkanus yueoHoro npeameta «buonorus» Ha 6a30BOM ypOBHEOCYIIECTBIEH €
NO3ULUKA KYJbTYpOCOOOPa3HOIO MOJX0JIa, B COOTBETCTBHHM C KOTOPHIM OOyYaromuecs
JOJKHBI OCBOUTh 3HAHMSI M YMEHHUS, 3HAUMMble 11 (HOPMUPOBAHMUS



oOlIeil KynbTypbl, ONpEACIAIONue aJeKBaTHOE MOBEJCHUE YEIOBEKa B OKPY’KaIOIIEH
NPUPOJHOM cpelie, BOCTpeOOBaHHBIE B TMOBCEAHEBHOM JKM3HM U MPAKTUYECKOU
nesitennbHOCTH. Oco00€ MECTO B 3TOM CUCTEME 3HAHUN 3aHUMAIOT SJIEMEHTHI COACPKAHMS,
KOTOpPBIE CIIYXaT OCHOBOW 1t (opMUpOBaHUS TMPEACTABICHUIO COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KApTUHE MHpa M ILEHHOCTHBIX OpPHEHTALMIX JIMYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OHOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKkTypupoBaHUE  COJACpKaHUS ~ y4eOHOro  Marepuajia B IPOTpaMMe IO
OMOJIOTMM  OCYHIECTBIEHO € Y4YETOM MPUOPUTETHOIO 3HAYEHHUS  3HAHUI 00
OTJINYUTENBHBIX OCOOEHHOCTSX JKMBOW MNPUPOJBI, O €€ YPOBHEBOM OpraHU3alUHUH
IBOJIIOIMU. B COOTBETCTBHM C 3THUM B CTPYKType yuyeOHoro mnpenmera «buomorus»
BBIJICJICHBI CIIEAYIONIUE COJepKaTeiabHble JTUHUU: «buosorus kak Hayka. MeTojsl
HAay4yHOro To3HaHus», «KieTka kak Ouosoruueckass cucrema», «OpraHusM Kak
ounonornyeckas cuctemay, «CucreMa U1 MHOrooOpa3ue OpraHM4ecKOro MHUpay,
«OBOJIIOIUS KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

[ens u3ydenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE — OBIIAJICHUE
00yYaloIMUMUCA 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAIbHOW OpraHu3aluy >KUBBIX
CHUCTEM pa3HOro paHra M MpUOOpPETEHHWE YMEHUW MCIOJb30BaTh ASTH 3HAHUS IS
rPaMOTHBIX JEHCTBUI B OTHOILICHUH OOBEKTOB JKMBOW MPUPOLI U PEIICHUS PA3JIMUHBIX
YKU3HEHHBIX MPOOIEM.

JocTtmxenue e W3y4YEHHUS y4eOHOTO npeaMeTa «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOMINUX 3a]1a4:

OCBOCHHME OOYyYArOUIMMHUCS CHCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOpHUAX, YUECHHSX,
3aKOHaX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, MpaBWIAX, CIyXalluX  OCHOBOM AJIs
dbopMHpOBaHUS TIPEICTABICHUNA O ECTECTBEHHO-HAYyYHOM KapTHHE MHUpa, O METOAax
HAY4YHOT'O MTO3HaHMsI, CTPOCHUH, MHOTOOOPa3HHi U OCOOCHHOCTSIX KUBBIX CUCTEM PAa3HOTO
YPOBHSI OpPraHM3alliM, BBIJIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSIXB
OMOJIOTHH;

dbopMupoBanue y  00ydwaromuxcsi  TO3HABaTEIbHBIX,  WHTEJUICKTYaJbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIECCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHSA B OHMOJIOTHH
Hay4YHBIX B3TJIAJIOB, UAEH M MOJXOJIOB K M3YYEHHIO >KUBBIX CHUCTEM Pa3HOTO YPOBHSA
OpraHu3aIlNy;

CTAaHOBJICHHE Yy oOydJaronuxcs oO0mel KyabTypbl, (YHKIMOHAJIHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBICHATH W OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpaA KUBOU
IPUPOBI HA OCHOBAHHUH 3HAHUHN U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUU OMOJIOTUN;
dbopmupoBaHre y 00y4arOlUMXCs YMEHUN WUIUTIOCTPUPOBATH 3HAYEHUE OMOJOTMYECKHX
3HAHUN B TPAKTHUUECKOMN JEATEIbHOCTU YeI0OBEKa, PAa3BUTUHUCOBPEMEHHBIX MEIUITUHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHMS YEJIOBEKOM KUBOM MPUPOJIBI,
HEOOXOIMMOCTH OEpeKHOr0 OTHOILIEHUS K HEH, COONIOACHHUS 3TUYECKHX HOPM IpH
POBEJCHUH OMOJIOTUYECKUX UCCIIeI0OBAaHUM;

OCO3HaHHUE LEHHOCTH OMOJOTUYECKUX 3HAHUWM JJIs MOBBIIIEHUS YPOBHS 3KOJOTHMYECKOU
KYJbTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NPUMEHEHUE MPHOOPETEHHBIX 3HAHMW W YMEHHUH B TIOBCEIHEBHON JKU3HM JJIS
OLICHKM TOCIEACTBUN CBOEHM AESATENBHOCTH MO OTHOLIEHUIO K OKPYXAIOLIEH Cpele,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHME M COOJIOACHHE MeEp MPOPUIAKTUKU
3a00J1eBaHU .

B  cucreme cpenHero oOumero oOpasoBanus — «buonorus»,  u3ydaemas Ha
0a30BOM YypOBHE, SIBISIETCA 00s3aTENbHBIM Y4€OHBIM HMPEIMETOM, BXOMSIIUM B COCTaB
npeaMeTHON 001acTh «EcTecTBeHHO-HAYUHbIE TIPEMETBI».

OO11ee YuCIIO YacoB, PEKOMEHJOBAaHHBIX JJI1 W3ydeHHuss Ouonoruu — 68 wacos: B 10
kiacce — 34 yaca (1 yac B Henenmo), B 11 kinacce — 34 gaca (1 yac B Heaelo).



COJAEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. Buojsiorusi kak Hayka

buonorus kak Hayka. CBs3b OHOJIOTMHM C OOIIECTBEHHBIMHM, TEXHHUYECKUMUU
JPYTUMHU €CTECTBEHHBIMH HayKaMH, (puiaocoduei, ITUKOM, 3CTETUKON U npaBoM. Poip
ouonornn B (OPMUPOBAHUM COBPEMEHHOM Hay4yHOM KapTuHbl wmupa. Cucrema
OMOJIOTMUYECKUX HAYK.

Mertoabl NO3HAHUS )KUBOU TPUPOBI (HAOIIOIEHHUE, SKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJIacCU(pUKaLus, MOJIEIUPOBAHUE, CTATUCTHUECKAs 00pabOTKa JaHHBIX).

Jemoncmpavyuu:
Ilopmpemui: Y. JapBun, I'. Mennens, H.K. Konbnos, [x. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI IO3HAHUS KUBOU TTPUPOIBD.

Jlabopamopnule u npakmuueckue padoomol:
[Tpaktuueckass pabora Ne 1. «Mcmonb3oBaHHe pa3IUYHBIX METOJOB MPU H3YYCHUU

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCCTEMBI U UX OPTraHU3AIHSA

JKuBbie cuctembl (OMOCHCTEMBI) KaK TpeaMeT H3ydeHHs Ouojoruu. OTIndue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM W UX pa3zHooOpasue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOIMYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKUT ), OnOChEepHBIA.

Jemoncmpavuu:

Tabauywl u cxemol: «OCHOBHBIC TIPU3HAKH )XKU3HW», « Y POBHU OpraHU3AIUU KUBOU
PUPOIBD.

Obopyoosanue: moaenb Mmonekybl JJHK.

Tema 3. XuMun4eckuii COCTaB M CTPOEHHUE KJIETKH

XUMHUYECKHUM  COCTaB  KJIETKM.  XUMHYECKHME  DJIEMEHTBI:  MAaKpPOXJIEMEHTHI,
MHKPOAJIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

@OyHKIMA BOJbl U MUHEPAIbHBIX BELIECTB B KJETKE. llognepxkaHne OCMOTHYECKOrO
OanaHca.

benku. CoctaB 1 cTpoeHne 6eIKOB. AMHUHOKHCIIOTHI — MOHOMEpPHI OesikoB. HezameHnnmblie
Y 3aMEHHUMbIC aMUHOKHUCJIOTHI. AMHUHOKHCIOTHBIN COCTaB. YPOBHH CTPYKTYpPbl OEIKOBOM
MOJIEKYJIbI  (IEepBUYHAs, BTOPUYHAS, TpPETUYHAs M YETBEPTHUYHAS CTPYKTYypa).
Xumuuaeckue cBoicTBa 0enkoB. bruonornueckne QpyHKIMu 6EIKOB.

depmeHThHl — Ouosiornueckue karanuzatopbel. CTpoeHue ¢GepmMeHTa: aKTHUBHBIM LEHTD,
cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbel. Otiauuust (epMEHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOPOB.



YrieBobl: MOHOCaXapuIsl (TIII0K03a, prbo3a u Ae30Kcupru003a), qucaxapuibl (caxaposa,
JIAKTO3a) U TMOJUcaxapuasl (KpaxMmall, TIUKOTEeH, IeUTr0io3a). buomornueckue GyHKIIAN
YTJIEBOJIOB.

Jlunuaer:  Tpuraunepuasl, dochomunuasl, crepouasl. [uapoduasHO-THIPODHOOHBIC
cBoicTBa. buonornueckue Gyukiuu aunuaos. CpaBHEHHE YTIEBOA0OB, OSIKOB U JTUITUIOB
KaK UCTOYHUKOB YHEPTUH.

Hyxkneunossie kucnotsl: JJHK u PHK. HykieoTuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenune u pynkuuu JJHK. Ctpoenue u pynkiuu PHK. Bunst PHK. AT®: ctpoenue u
byHKIUH.

[utonorust — Hayka O kJerke. KiietouHasi Teopusi — NpUMEpP B3aUMOJICUCTBUSA HIICUHU
($haKkTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Krerka kak nenoctHas xuBas cuctema. OO0IIMe mpu3HaKky KIETOK: 3aMKHYTastHApyKHas
MeMOpana, mosekyibl JIHK kak reHeTndeckuit anmapar, cucteMa cuHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYecKas W NpokapuoTudeckas. OCOOEHHOCTHM CTpOEHUs
npokapuotnyeckon kinetku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.
[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK —  KIETOYHAs CTEHKa, TJMKOKAJIUKC, UX
¢ynkuuu. Ilna3matudeckas memOpaHa, e€ cBoicTBa M (pyHkiuu. Llurorumasma u eé
opranounbsl. OnHoMeMOpaHHble opranousl kinetku: IIIC, annapat I'oybIKu,TM30COMBI.
[IonyaBTOHOMHBIE OpPraHOW[Ibl KIETKWA: MUTOXOHJIpUH, Iuactuabl. [IpoucxoxaeHue
MUTOXOHAPUNA U Tuactul. Buael mmactun. HemeMOpaHHble OpraHOMIBI KIIETKH:
pUOOCOMBI, KJIETOUHBIN IIEHTP, LIEHTPUOJIU, PECHUYKH, KTyTHUKUA. DYHKIIMHUOPTaHOUIOB
KJIETKU. BKIIroueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sipa: aaepHas 000104Ka, Kapuoria3zma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Hemoncmpavuu:

Ilopmpempwi: A. Jleenryk, P. I'yk, T. llIsann, M. Illneitnen, P. Bupxos,/Ixk.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinun, K.M. bap.

Luacpammsr: «PacripefieieHue XUMHUUYECKUX JJIEMEHTOB B HEXUBOW MPUPOAEH,
«Pacmpenenenne XMuMHYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIJIEMEHTOBY,
«CTtpoeHue MOJEKylIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmenTa», «Hykinennonsie kucnoThl. JJHK», «Ctpoenne monexynsl ATDy,

«CTpoeHue 3yKapHOTHUYECKON KIETKN», «CTpoeHue >KUBOTHON KiIeTkn», «CTpoeHue
pacTUTENIbHOW KIIETKM», «CTpOeHHEe MPOKApUOTUYECKOW KIEeTKn», «CTpoeHue sapa
KJIETKNY, « YTIEBOJBIY, «JIMIMUIBI.

Obopyoosanue: CBETOBONM MHKPOCKOI, OOOpYIOBaHUE JJIsl MPOBEACHUS HAOIOJCHUH,
U3MEPEHUN, SKCIEPUMEHTOB, MHUKpOIpENnapaTbl  pPACTUTENbHBIX, >KHUBOTHBIX U
OaKTepHAIbHBIX KIETOK.



Jlabopamopnvie u npakmuueckue padomol:

JlabopaTtopHas pabota Ne 1. «/3ydeHue KaTaIUTUYECKOW aKTUBHOCTU (hepMEHTOB (Ha
pUMepe aMUJIa3bl WIIA KaTalasbl)y.

JlabopaTtopHass pabota Ne 2. «/3ydeHuwe CTpoe€HHS KIETOK pPACTEHUM, >KUBOTHBIX H
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

OO6MeH BemlecTB, WIH MeTadonu3M. AccuMusnus  (TJIaCTUYECKUH  OOMEH)u
TUCCUMWISIUA  (PHEpPreTUUYecKuii OoOMEH) — JIB€ CTOPOHBI €AMHOrO Ipolecca
MeTabonmu3ma. Poyib 3aKOHOB COXpAaHEHHsI BEUIECTB W DJHEPIrUUM B TIOHUMAHHH
MeTabom3ma.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIM U rerepoTpodHbiii. Posib pepmeHTOBB 0OMEHE
BEILIECTB U IPEBPAIICHNUN SHEPTUU B KIIETKE.

®orocunte3. CpetoBas u TeMHOBas (a3bl QorocunTeza. Peaknum QorocuHTesA.
D¢ dexTuBHOCTh hoTOCHHTE3a. 3HaUeHUE (OTOCUHTE3a JIA KU3HU Ha 3emiie. BiusHue
yCJIOBUM cpelbl Ha (POTOCHHTE3 W CIMOCOOBI TOBBIMICHUS €r0 MPOJYKTUBHOCTUY
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHUHTE3UpPYIolue OakTepuu. 3HAYEHUE XEMOCHHTE3a MJis JKU3HU Ha
3emie.

DHepreTuueckuidi OOMEH B KJeTKe. PacuiernieHue  BEIIeCTB,  BBIACICHHUE U
aKKyMYJIMpPOBAHHE HSHEPrUM B KJIETKE. JTambl dHEpPreThudeckoro obOMeHa. [ nmukomms.
bpoxenne u ero Buabl. KucimopogHoe OKHUCIEHUE, WIA KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmmpoBanue. IPPEKTUBHOCTD YHEPTETUUECKOTO0 OOMEHA.
Peakiuu marpuynoro cunHTe3a. ['eHetmueckass undopmanus u JHK. Peanuzanums
reHeTru4eckoi nHpopmaliu B KieTke. [ eHeTHYeCcKuit Ko/ ¥ ero cBoicTBa. TpaHCKpUMITIs
— wmatpuunblii cunte3 PHK. Tpaucnsmuss — OuocuHTe3 Oenka. DTambl TPaHCISIHH.
KomupoBanue amuHOKUCIOT. Posib pubocoM B OMocuHTE3e OerKa.

Hexknerounsie ¢opmbl ku3HU — BHUpychl. Vctopus otkpeitus Bupycos(/1.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U JKM3HEHHOTO IUKJIA BUPYCOB. bakrepuodaru.
bosie3Hn pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BbI3BIBAEMBIE BHUpycamMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bo3oynutens CIIM/la. O6patHast TpaHCKpUIIIIHS,
peBepTaza u unTerpasa. [Ipodpunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

Hemoncmpavuu:
Ilopmpemwi: H.K. Konbios, [I.11. UBanosckuit, K.A. Tumupszes.
Tabauywl u cxemovl. «Tunel nutanus», «Meradonuzm», «MUTOXOHAPUSY,

«HepreTudyeckuii  oOMen», «Xioportacty, «®orocunre3», «Crtpoenme JIHK»,
«CtpoeHue u (QPyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u KuzHeHHbIM 1k Bupyca CIIM/la,
oakTepuodaray, «Pemmmkarms JTHK.

ObopyoosaHue: Monenu-anmmkanun  «Yasoenne JIHK wu  Tpanckpunmmsy»,
«buocunres 6enka», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHMe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KieTouHblt 1UKI, WIM KU3HEHHBIM MK KieTku. MuTepdaza u murtos. I[Iporeccsl,
nporekatoume B uHTep(daze. Perummkamuss — peakuus MarpuyHoro cunre3a JIHK.
CrtpoeHre XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHUIl. [UIITOUIHBIN U rarion IHbIN
XpPOMOCOMHBIE Ha0Opbl. XpomaTuabl. l[luToNIOrMYecKre OCHOBBI PA3MHOXKEHHUS H
WHIUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Cramuu mutosa. [lpoiecchl, mpoucxXoasiiue Ha pPa3HbIX
cTaausX MUTO3a. bruomornueckuii cMpIc MUTO3a.

[Tporpammupyemasi THOENTh KIETKH — allonTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHu3MoB: Oecroioe u TmosioBoe. Buasl Oecronoro
pa3MHOXKEHUS:  JeJCHUE HaJBOE, IOYKOBAaHUE OJIHO- U  MHOTIOKJIETOYHBIX,
criopooOpa3oBaHHE, BETeTaTUBHOE pa3MHOXEHHE. VICKYyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHUE JIJIsI CEJICKIUU.

[TosnoBoe pazMHOXKEHHE, €0 OTINYUS OT OECTIOJIOTO.

Meito3. Craguu menosa. Ilpoueccsl, mpoucxoasmme Ha cragusax menosa. [loBeneHue
XpoMocoM B Meio3e. Kpoccunrosep. brosornueckuii CMbICII U 3HAYEHUE MEi103a.
["ameTrorenes — npoiiecc 00pa3oBaHuUsl MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKEIe3bl:
CEeMEHHUKM U su4YHUKU. OOpa3oBaHWE€ U Pa3BUTHE TOJOBBIX KIETOK — TaMeT
(cmepmaTto3oun, SULEKIETKA) — crepMaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS
SAUIEKJIETOK U criepMato30u0B. OmnoaorBopenue. [lapreHorenes.

NHnuBuayanbHOEe pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pPa3BUTHE (IMOpHOTEHE3).
OTtanbl AMOPUOHAILHOTO  Pa3BUTHSL Yy  TO3BOHOYHBIX KUBOTHBIX: JpOOJIEHUE,
racTpyJisiuus, OPraHOTrCHE3. [ToctaomOpuoHaIbLHOE pazButue. Tumel
MOCTAIMOPHOHAIBHOTO PAa3BUTHA: TIPSIMOE, HEMPsSIMOe (JIMYMHOUYHOE). BrusiHuecpeasl Ha
pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 [IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

Hemoncmpavuu:

Tabauywl u cxemovl: «DOPMBI pA3MHOKEHUSI OPTAHU3MOBY, «JBOIHOE OTIIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHU», «BereratTuBHOE pa3MHOXKEHHUE PACTECHUI,

«/Jlemenne kneTku OakTepuity, «CTpoeHHE MOJIOBBIX KIETOK», « CTPOCHUE XPOMOCOMBIY,
«Knerounsii nukny, «Pemnmukarua JJHK», «Muto3y», «Meio3y», «IIpsiMmoe u Henpsimoe
pazButue», «l'aMeroreHe3 y MIICKONMUTAIONIMX U YeJIOBeKa», «OCHOBHBIE CTaJAUU
OHTOTCHE3a.

Obopyodosanue: MUKPOCKOI, MHUKpompenapaThl «CriepMaTo30UIbl MICKOTUTAIOIIECTO,
«SHnekneTka MIICKONMUTAOMIEro», «KapruokuHes B KJIETKax KOpeuika JyKa», MarHUTHast
Moxaenb-ammukanus  «Jlenenne wierkw», wMoxaenb JIHK, wmomens wmetadaszHon
XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padomol:

JlabopaTtopHas pabota Ne 3. «HaOmroenrne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKpOMpenapaTax.

JlabopaTopHas pabGota Ne 4. «M3ydeHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTtwku. HVctopus pa3BuTus TeHETUKU. Ponb nurTonoruu u
AMOPHOJIOTHH B CTAHOBJICHHMU T€HETHKH. BKiIaa poCCHMCKUX U 3apyOeKHBIX yUEHBIXB
pa3BUTHE TEHETUKU. MeToabl TEHETUKH (THOPHUIOJOTHUECKUN, IUTOICHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYEeCKUl). (OCHOBHBIE TEHETHYECKHE TOHATUS. | eHeThdeckas
CHMBOJIMKA, UCIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH  HACIIEIOBaHUd NPU3HAKOB, yCTaHOBJIEHHble [. MeHaenem.
MonorubpuHoe ckpenBanie. 3aKoH €IuHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHUS.
[IpaBuno JOMUHUPOBAHMS. 3aKOH pacCIIEIUICHUs MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JlurubpupaHOoe CKpeluBaHMe. 3aKOH HE3aBUCHUMOTO HAcleJIOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKUe  OCHOBBI  AUTHOPUJIHOTO  CKpEIIMBAaHHUA.  AHaIU3UPYIOIIEe
ckpenuBanue. Mcrnonb30BaHWE AHATU3ZUPYIOLIETO CKPEIIMBAHUSA JJII  ONPEACICHUS
ISHOTHIIa OCOOH.

CuernienHoe HacienoBanue TmpusHakoB. Pabora T. Moprana mno CIEIUIEHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHne cueryieHus: reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.
XpOoMOCOMHas TEOpHsI HACJIEACTBEHHOCTHU. | eHETUUECKUE KapThI.

['eHeTnka noja. XpoMOCOMHOE OIpEICICHUE 10Ja. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe 1 reTeporameTHbie opranu3Msel. HacinenoBanue npu3HakoB,CHETIEHHBIX C
MOJIOM.

N3meHunBOCTh. BUbl ”3AMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBCHHAs!. Poibcpensl
B HECHACJECACTBEHHOM  HW3MEHYMBOCTH.  XapaKTePUCTUKA  MOAU(PUKAIIMOHHON
M3MEHUYMBOCTH. BapuainmoHHblii psa v BapualimoHHas kpusas. Hopma peakiuunpusHaka.
KoyimyecTBEHHBIE M KauyeCTBEHHBIE TMPHU3HAKM W MX HOpMa peakuuu. CBOKCTBa
MOIU(DUKAITMOHHOW H3MEHUYUBOCTH.

HacnencrBennas, niy reHOTUIIMYECKAsA, I3MEHYNBOCTh. KoOMOMHAaTHBHASA N3MEHYHUBOCTb.
Meiio3 1 TOJIOBOI TIpollecC — OCHOBAa KOMOMHATHMBHON M3MEHYMBOCTH. MyTarmoHHAS
n3MeHunBoCcTh. Kimaccudukanuss mytaruii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
U TpUYUHBI MyTainui. MyTtareHHbie (QakTopbl. 3aKOH TOMOJOTHYECKUX PSI0B B
HacyeacTBeHHo# n3menunBoctd H.M. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOAbl T€HETHUKH YEJIOBEKA!
reHeaJOTUUeCKUi, OJM3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXUMUUYECKUN, MOJIEKYISPHO-
reHeTndeckuii. COBpeMEHHOE OIpeIeJICHUE T€HOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHUE,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomomplo [IIP-ananm3a. HacmencrBenHbie
3a00JieBaHMs YeI0BEKa: TeHHbIE 00Ie3HH, 00JIE3HHU C HACIEICTBEHHOU

12



IIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Ooiyie3HH. CoMaTHYecKHe M TI'€HEpaTUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKH. [IpuHIUMOBI 370poBOro 0oOpasa KU3HU, JUArHOCTHUKH,
npoUIAKTUKA W JICYCHHS TeHETHYeCKUX  Ooyie3He. MeauKo-TeHeTHYEeCKOe
KOHCYJIbTUPOBaHHE. 3HAYEHUE MEIULHUHCKOW I'€HETHKU B MPEIOTBPAIICHUH U JICYCHHH
IeHETUYECKUX 3a00JIEBAHU YEIIOBEKA.

Jemoncmpavyuu:

Ilopmpemwi: I'. Mennenb, T. Mopran, I'. ge ®pus, C.C. UYerBepuxosn, H.B.
Tumodeen-Pecorckuii, H.I. BaBumos.

Tabauywl u cxemol: «MOHOTHOPUHOE CKPEIIMBAHKUE U €r0 IIUTOT€HETUYECKAss OCHOBAY,
«3aKOH pPaCLICIUICHUSI W €ro LUTOTCHETUYECKas OCHOBa», «3aKOH YHUCTOTHI TaMET»,
«/lurubpunnoe  ckpeumBaHue»,  «llutonmormyeckue - OCHOBBI  JTUTHOPUIHOTO
CKpenBanusy, «Meino3y», «B3anmMoaencTBre aJIETbHBIX T€HOBY, « eHeTuYeCcKue KapThl
pacTEHUI, )KUBOTHBIX U YEJIOBEKay, «[ eHeTnka mnosay», «3akOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOTO C MoJoM», «KapuoTHUIbl YeNOoBEKa U KUBOTHBIX», «BUIBI N3BMEHYMBOCTIY,
«MonudukarmonHass u3MeHYUBOCTH», «HacnemoBanue pesyc- daktopa», «l'eHeTuka
rpyII KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH).

Obopydosanue:  Mojenu-anmvkanuu  «MoOHOTUOpUIHOE  CKpEILIMBaHUEY,
«HenonHnoe noMuHupoBanuey, «luruOpuaHoe ckpemmpanuey, «Ilepekpéct XpoMocomy»,
MUKPOCKOIl M MHUKporpenapar «Jlpo3odpuna» (Hopma, MyTanuud (GOpMbI KPBUILEB U
OKpacku Tena), repdbapuit «I"opox moceBHOW».

Jlabopamopnusle u npakmuueckue paoGomol:

JlaGoparopHas padota Ne 5. «l/3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.
JlabopaTopHas pabota Ne 6. «M3yyenune monudukamoHHOW MU3MEHYUBOCTH,

IIOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJAOCIOBHBIX YEJTIOBEKAY.

Tema /. Cesekniusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenekiusi Kak HayKa ¥ Ipouecc. 3apokACHUE CeNeKIMU U Aomectukanus. YuyenneH.U.
BaBuioBa o 1eHTpax mpouCXOKIEHUSI U MHOTOOOpa3us KyJbTypHBIX pacTeHuid. [{eHTps
IIPOUCXO0XKJICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMEHHbIE METOIbl CelIeKIMU. MaccoBblii UM HMHOUBUAYaJbHBIA OTOOPHI B
CENEKIMM pACTEHUH M JKUBOTHBIX. OneHka »KcTepbepa. bIM3KOpOACTBEHHOE
cKkpeuuBanue — HHOpUaMHT. Yucras nuaus. CKpelumBaHue YUCTHIX JUHUM. ['eTeposuc,
win tubpuaHas cuia. HepoactBeHHoe ckpemuBanue — aytOpuaunr. OtpanéHHas
ruOpuau3anust U e€ ycnexu. McKycCTBEHHBIN MyTareHe3 W MOJy4YeHHE IMOJIHUILIOUIOB.
JlocTrKeHns CeIEKUNNA PaCTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHONOrUsT Kak oOTpacib MPOU3BOJACTBA. |'€HHAs WH)KEHEpHUs. ITallbl CO3JaHUS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KneTouHass MH)KEHEpHs.
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Kierounbie KynpTypbl. MHKpPOKIOHAJIBHOE pa3MHOKEHME pacTeHnid. KinonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
stndeckue npoodnemsl. MO — reHeTHuecku MOAU(ULIMPOBAHHBIE OPTAaHU3MBI.

Hemoncmpauyuu:

Ilopmpemwi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHOB.

Tabauysl u cxemvi: xapTa «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usl KyJIbTYPHBIX
pacteHui», «llopoasl AOMAalIHUX JKUBOTHBIX», «CoOpTa KyJIbTYpPHBIX PacTECHUI»,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OOBEKTHI onorexHosorun»,  «Kierounsle  KyabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpoBaHHe U IEPEHOC FEHOB, XPOMOCOM.

ObopydosaHue. MYJSIKU TI0JI0OB M KOPHEIUIOJO0B TUKHUX (POPM U KYJIBTYPHBIXCOPTOB
pacteHui, repoapuii «CelbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnvie u npakmuueckue padoomul:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTHKEHUS CENCKIMU PACTEHUM W >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 ¢depMy, COPTOUCIBITATENbHBIA y4YacTOK,B
TEIUTMYHOE X035ICTBO, TA00OPATOPUIO AarPOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosonIMOHHASA OHOJIOTHSA

[IpeanocbulKu BO3HUKHOBEHHS HBOJIFOLIMOHHONW TEOPUHU. DBOJIIOLIMOHHAS TEOpUS U €€
MeCTO B OHMONOruu. BiausiHue »BONIOIMOHHON TEOPUM HA pa3BUTHE OUOJOTMH U JPYTHX
HayK.

CBugerenscTBa HBOMIOLMM. [lameOHTONOrMYECKHE: MOCIEI0BATENIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOMHMCH, TepexoaHbie (popmbl. buoreorpapuueckue:
CXOJICTBO M pa3znuuue GpayH u Gop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTMYECKHUE: CXOJACTBA M Pa3auuMsi YMOPUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,  AHAJOTHYHBIC, PYAUMEHTApHBIE
opranbl,  araBU3Mbl.  MOJEKYISIPHO-OMOXUMHUYECKHUE:  CXOJACTBO  MEXaHU3MOB
HACJIEJICTBEHHOCTH ¥ OCHOBHBIX META00JIMYECKUX MyTeH y BCEX OPraHU3MOB.
OpomonmonHas teopust Y. [apBuna. IIpeAanochUiKM BO3HMKHOBEHHUS JapBUHU3MA.
JIBYKyIHe CUibl ABONIONWK BUAOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHUE MPU
OTPaHUYECHHOCTH pecypcos, HeolpeaenéHHas U3MEHYUBOCTb, oopnOa 3a
CYILIECTBOBaHHE, €CTECTBEHHBINA OTOOD).

Cunretnyeckass teopust 3Bomonuu (CTD) M €€ OCHOBHBIE MOJIOKEHUS.
MukposBosonus. [Tonmynsuus kak eIMHUIA BUIA U SBOJIOLINH.

JBuxymire cuibl ((hakTOpbl) SBOMIONUN BUAOB B MpHpoAe. MyTallMOHHBIA MPOLIECC U
KOMOWHATUBHAS M3MEHYMBOCTH. [lomynsnnoHHbIe BOTHBI U Apeid reHoB. M3omsusa u
MUTpalus.

EctectBenHbIii 0TOOp — Hampapisitomiuii gakrtop 3Bosouud. Dopmbl €CTECTBEHHOIO
otbopa.
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[Tpucnoco6neHHOCTh OpraHu3MOB Kak pe3yabTar 3Bojronuu. IIpumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MOB. ApOMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHbIE (HOpMBI BUI000PA30BAHUS:
reorpaduueckoe, SKOI0rHIecKoe.

MaxkposBoJtroIus. @opMbl  3BONIOIMU:  (usleTHYECKas,  JTUBEPIreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIIOLIHH.
[Ipoucxoxenue OT HeCHeUaIN3upoBaHHBIX mpenkoB. IIporpeccupyromas

cricnyaim3anus. AI[aHTI/IBHaﬂ paananus.

Hemoncmpauyuu:

Ilopmpemui: K. JIunnei, K.b. Jlamapk, Y. lapsun, B.O. Kopanesckuii, K.M. bap,3.
['exkenb, ©. Mromnep, A.H. Cesepuos.

Tabauywl u cxemol. «Pa3BUTHE OPraHUYECKOTO MHUpaA HA 3emiie», «3apoIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX»,  «[lomymamuun», «MyTanmoHHasi HW3MEHUYUBOCTH», «ApoMopdo3bD»,
«Mnnoanantamuny, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny», «Kapra-
cxema Mapmpyra myrtemectBus Y. Jlapsuna», «boppba 3a cymiecTBoBaHUEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000pA30BAHKE.

Obopyoosanue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpacKu, HA0Op IJI0/I0B
U ceMsiH, KoJuieKiusi «IIpuMepbl 3alUTHBIX TPUCIOCOOJICHUM Y >KMBOTHBIX», MOJEIb
«OCHOBHBIE HaIPaBICHUS IBOJIIOIUNY, 00bEMHAST MOJIENb «CTpOEHUE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX).

buoreorpadguueckass kapra mupa, KouleKuus «DopMbl COXPAaHHOCTH HCKOTAEMBbIX
JKUBOTHBIX M pacTeHHi», Moaenb anmmkanus «llepekpécT XpoMocom», BIIaKHbIE
npenapathl «Pa3BuTHEe HAcEKOMOT0», «Pa3BUTHE JATYIIKWY, MUKpPOIpErnapar
«/Ipozoduna» (Hopma, Mmyrauuu GOpMbl KPbUIbEB U OKPACKH TETIA).

Jlabopamopnvie u npakmuueckue padomoi:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 11O MOP(POJIOTHIECKOMY KPUTEPUIO».
JlaGoparopnas pabdora Ne 2. «OnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Mau e
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie

Jlonay4dHble IPEACTABIEHUS O 3apOKICHUN KU3HU. HayuHble rumore3sl BOSHUKHOBEHUS
KU3HU Ha 3emiie: abMOreHe3 W maHcrepMus. XUMHUYecKas SBOJIOINUSA. AOWOTeHHBIN
CHHTE3  OpPraHMYECKMX  BEUIECTB W3  HEOPraHWYECKUX.  DKCIHEPUMEHTAIBHOE
MOATBEPKICHUE XUMUYECKOU 3BoolnK. HauanbHbie 3Tarnbl OMOI0rHYeCcKOil 3BOJIIOLIIH.
['umotesa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHUE
poTOKIeTKU. [IepBrie KneTkn u ux 3Bomonns. DopMHUpOBaHKE OCHOBHBIX I'PYIII KHUBBIX
OpPraHU3MOB.
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PasButne xmu3Hum Ha 3emiue no s3paM u nepuojgaMm. Karapxed. Apxeiickasu
npoTepo3oiickas 3pbl. Ilaneo3orickas 3pa u e€ mepruobl: KeMOPUIUCKUM, Op/IOBUKCKUH,
CWIIYPUWCKHUN, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUH.
Me3o301cKas 3pa 1 €€ epuopl: TPUACOBBIM, FOPCKUH, MEJIOBOU.
Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.
XapakTepucTuka KiIMMara M TEO0JOTHYECKUX mporeccoB. (OCHOBHBIE ATallbl
HBOJIIOIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.
CucreMa OpraHm4ecKkoro Mupa Kak OTpa)xeHue 3BoroInd. OCHOBHBIE CHCTEMATUYECKUE
TPYIIIbl OPTaHU3MOB.
OBOJIIOLIMAA YeJOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTme mpencraBieHUNO
IIPOUCXOKICHUH YeJoBeKa. MeTolbl u3ydeHus aHtpornoresesa. CXoacTsa U pasiindus
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETIOBEKA.
JIBrxymue cunbl (pakropsl) aHTpomoreHeza. HacnencTBeHHass W3MEHYMBOCTh U
€CTEeCTBEHHBIN 0TOOp. OOlIEeCTBEHHBIN 00pa3 »KW3HU, M3TOTOBJICHUE OpYAUN Tpya,
MBIIIUIEHUE, PEYb.
OCHOBHBIE CTAIMM W BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAIONMUTEKH, UEITOBEK YMEINbIN,
Yenosek mnpsaMoxomsamui, YenoBek HeaHAepTaIbCKkhi, YenoBek pazyMHbld. Haxonaku
UCKOIAEMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS, OOJIACTH PACHPOCTPAHEHUS, OO0BEM
TOJIOBHOTO MO3ra, 00pa3 >KM3HU, OPYIHSL.
Yenopeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpoOIieorIHas (€Bpa3Hiickas), Herpo-
aBcTpasiougHasi (3KBaTopualbHasl), MOHTOJIOMAHAS (a3uaTcKo-aMepuKaHckas). UepTsl
MPUCIOCOOJICHHOCTH MPEICTABUTENIEH YEIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO yenoBevyeckux pac. Kpuruka pacusma.

Hemoncmpavuu:

Llopmpemuwi: ®©. Pean, JI. Ilactep, A.. Onapun, C. Mumnep, I'. FOpu, Y. [{apBuH.
Tabnuywr u cxemvl. «Bo3nukHoBeHue CoOJIHEUHON cHCTeMbl», «Pa3Butue
OPTaHUYECKOTO Mupa»,  «PactutenpbHas  kieTtka», <« KUBOTHas  KJeTKay,

«IIpokapuoTtnueckasi  kietka», «CoBpeMeHHas CHCTEeMa OPraHHYEeCKOTO MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa M YeJI0BEKOOOPa3HBIX 00€3bsHY,

«OCHOBHBIE MECTa MaJCOHTOJOTUYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,

«/lpeBHenmme  moan», «peBHue mmoam», «llepBble  COBpEMEHHBIE IO,
«YenoBeueckue pachbi».

Obopyoosanue: wmynsixu «lIpoucxoxaenue dyenoBeka» (OIOCThI aBCTpaJOMUTEKA,
MUTEKAHTPONa, HEAHJIEPTabIla, KPOMAHbOHIIA), CICTKH WM M300pakKeHHs KaMEHHBIX
OpyAMil  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YONIEphl,  pyoOusa,  ckpebia),
reoXpoHoJIorudeckas Talnuia, KouleKuss «@DopMbl COXPAaHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTCHUID.

Jlabopamopnvle u npakmuueckue padomol:
[Ipaktuueckass pabora Ne 1. «M3yueHue HCKONMAEMbIX OCTaTKOB pAacTEHUU U
KUBOTHBIX B KOJUICKITUSIX).
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DKCKypcHsi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBINWIN
KpaeBeTUCCKUN My3ei).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

OKOJIOTHSI KakK Hayka. 3aJadyd W pas3Aesibl 3KOJIOTMH. MeToabl HKOJIOTHYECKUX
UCCJIEIOBAHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl  oOWTaHWsT  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3MYyIIHAs, IOYBEHHAs,
BHYTPHUOpPTaHU3MEHHAs.

Oxonornueckue ¢akropel. Kinaccudukanus sxomorndeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. J{eficTBHE 2KOMOrnYecKuX (PaKTOPOB HA OPTaHU3MBI.
AbGuotnyeckue  (akTopbl: CBET, TeMIeparypa, BIAKHOCTb. DoTonepuoausm.
[Tpucniocobnenust opraHu3MoOB K AEMCTBHIO abuoTHuyeckux QaxtopoB. buonormueckue
PUTMBI.

buotnueckue ¢daktopsl. Buasl OMOTHMUECKMX  B3aUMOACWCTBUN: KOHKYPEHLHUA,
XMIIHUYECTBO, CUMOMO3 U ero ¢Gopmbl. [lapazutusMm, koomepauus, MYTyalu3M,
KOMMEHCAJIM3M  (KBapTHPAHCTBO, HaxJEOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHue OMOTUYECKUMX  B3aUMOJCHCTBUI  AJii  CYIIECTBOBAHHUSA  OPIaHHU3MOBB
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTepUCTUKU Tomyiasiuuu. OCHOBHBIE IOKa3aTeNd MOMYJISLHUU:
YHUCIIEHHOCTb, MIOTHOCTh, POKAAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpanus. {uHamuka
YHUCIIEHHOCTH TIOMYJISIIIUK U €€ PEeTyIISIuS.

Jemoncmpavuu:

TIlopmpemesi: A. I'ym60nbar, K.®. Pynse, 3. ['ekkens.

Tabnuyvl u cxemor: kapta «lIpuponnsie 30ub1 3eminy», «Cpepl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoansmy», «llomynsauny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJISLIUN
uHpy30pun-Tyhenbkny, «llumespie nenm».

Jlabopamopnuvie u npakmuueckue padoomoi:

JlaGoparopHas pabota Ne 3. «Mopdonoruueckue OCOOCHHOCTH pacTEHUM
13 pa3HBIX MECT OOUTaHHS.

JlaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOBKOJIEYCA.
[TpakTuueckast padora Ne 2. «[1oacu€T MIOTHOCTH MOMYJISIIIUNA pa3HbIX BUIOBPACTCHUIN.

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CHCTEMbI

CooOmiectBo  opraHu3mMoB —  OuoneHo3. CTpyKTypsl  OHOIIEHO3a:  BHJIOBaf,
pPOCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Buap-noMmunantel. CBsi3u B OMOIIEHO3E.
DKonorudyeckue cucteMbl (dKocuctembl). [loHsiTHE 00 3KOCHCTEME W OMOTEOIEHO3E.
OyYHKITMOHAIbHBIE KOMITIOHEHTBI YKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopoT BemiecTB 1 MOTOK 3HEPTUU B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeal 3KOCUCTEMBI: Ouomacca,
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OPOAYKIMSI. DKOJIOTUYECKUE MHUPAMUIBL: TPOIYKIUH, UHUCICHHOCTH, OHWOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMUYMBOCTD, CAMOPETYIISIIUS, pa3BuThe. CyKiieccus.
[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. ODKOCHUCTeMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIC HKOCHUCTEMBI. ATpOIKOCHUCTEMBI. YpbOoskocucTeMsl.
bronornueckoe u X031iCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak ¢pakTop ycToMuuBOCTH 3K0ocucTeM. CoxpaHeHue OMOIOTHYECKOTO
pazHooOpasus Ha 3emIie.

VYuenue B.W. Bepnaackoro o 6uocdepe. I'panuiibl, coctas u cTpykrypa onochepsr. Kusoe
BelEeCTBO U ero (pyHkuuu. OcobeHHocTH OHnochepbl Kak riao0agbHOM HKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHasi CBsI3b B Orocgepe.

KpyroBopoTsl BemiecTB 1 OMOre0XUMUYECKHE LIMKIIBI 3JIEMEHTOB (YIiiepo/ia, a30Ta).
3oHabHOCTH OMOcPepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPONOTCHHBIE M3MEHEHUsT B Ouocdepe.
['1o6anbHbIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€ IPUPOABI U yenoBedecTBa. CoxpaHeHne Onopa3HooOpa3us Kak OCHOBA
ycroiunBocTy 6nochepsl. OcHOBA pallMOHAIBHOTO YIPaBIEHUS IPUPOIHBIMU PeCypcaMu
U UX UCToJb30BaHue. JlocTrxeHns: OMOJIOTUN U OXpaHa MPUPO/IBL.

Jemoncmpavuu:
Tlopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnanackuid.
Tabauywt u cxemvl: «lIumesple nenm», «bUOIEHO3: COCTaB M CTPYKTypay,

«IIpuponnbie  cooOmiecTBa», «llemum mnuTaHus», «DKOJOTHYECKas MHUPAMUIAY,
«buocdhepa u uyenoBek», «IKOCHUCTEMa IIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOMHOIO Jeca», «buoneHos Bogoéman, «ArpoueHos», «lIpuMepHbIe aHTPONOrEHHBIE
BO3JICMICTBUS HA IPUPOY», « BakHEHIIME UICTOUHUKHU 3arpsA3HEHUS BO3AyXa U TPYHTOBBIX
Boa», «IlouBa — BaxkHelIas cocTapistomas ouochepsn», «DakTOphl A€Tpaalliy MOYBY,
«ITapuukoBsIit 3 PexT», «DakTopsl paIMOaKTUBHOTO 3arpsi3HeHUs ornocdepby, «Oo01as
cTpyKTypa ouocdepr», «Pacnpoctpanenne xxu3nu B 6uocdepe»,

«O30HOBBIN 3KkpaH Ouochepr», «Kpyroopor yriepoga B 6uochepe», «Kpyrosopor
a30Ta B MPUPOJIEY.

ObGopynoBanue: Mojenb-amuInKanus <« Tunudneie  OUOICHO3BI», TepOapuit
«PacturenbHple cooOImecTBa», Kojuiekuum «buoreHosy, «Bpemurenn BakHEHITHX
CETbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu M KOJUICKIIMM PACTCHHH W >KHUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM SKOJOTMYECKUM TpyIiaM ojHoro Buaa, KpacHas kHura
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBbI
ITO BUOJIOT'UN HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cormacno ®I'OC COQO ycraHaBAMBaKOTCS TPEOOBAHMS K PE3YJIbTaTaM OCBOEHUS
oOyJaronmuMucs  mporpaMM  CpeaHero  oOmero  oOpa3oBaHUS:  JTMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JIHMYHOCTHBIX PE3YJABTATOB OCBOCHUSA Mpeamera «buonorus» BbIIECICHBI
CJIEYIONIME COCTABJISIONINE: OCO3HAHHME OOYYAIOMIMMUCS POCCHMCKON TpaKIaHCKON
WJICHTUYHOCTA — TOTOBHOCTH K  CaMOPa3BUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIMPEACIICHUIO, HAJTUYME MOTHBALIUM K OOYYEHHIO OMOJIOTHH, IIeJICHAIpaBICHHOE
pa3BUTHE BHYTPEHHHMX YOEXKJICHHN JHMYHOCTH HAa OCHOBE KJIIOUEBBIX IICHHOCTEH M
UCTOPUYECKUX  TpaaulMid  pa3BUTHUS  OMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTHHU
CIIOCOOHOCTh 00YYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEHM AEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMH  YCTAHOBKaMHM, NPHUCYIIMMH CHCTEME OHOJIOTHYECKOro 0Opa3oBaHMUs,
HaJM4yue HKOJOTUYECKOTO IPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh €M U CTPOUTH
JKU3HEHHBIE TIAHBI.

JIM4HOCTHBIE  pe3ylbTaTbl  OCBOCHUS  npeaMera  «bHONOTHS»  JOCTUTAKOTCSB
CAMHCTBE  y4eOHOW M BOCIHTATEIIBHOM  JICITEILHOCTH B COOTBETCTBHHC
TPAJULIMOHHBIMA POCCUUCKUMHU COLIMOKYJBbTYPHBIMH, HCTOPUYECKUMU M JTyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSMH, NPUHATHIMA B OOIIECTBE INIpaBUJIaMH W HOPMaMH
MOBEJICHUSI U  CIIOCOOCTBYIOT TMpolleccaM  CaMOIIO3HAHUs, CaMOBOCIUTaHUS U
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIMU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUAK
3aKOHY W TIPABOIOPSAAKY, YEJIOBEKY TpyJa M CTaplUIeMy IOKOJIEHHUI, B3aUMHOIO
YBOKEHHS, OEpEKHOr0 OTHOIICHHS K KYyJIbTYPHOMY HACJICAUI0 U TPaTULIUSIM
MHOT'OHAIIMOHAJILHOTO Hapoaa Pocculickon @enepanuu, Ipupoae U OKPYk aroUen cpee.
JIM4HOCTHBIE PE3yNIBTaThl OCBOEHUS YUEOHOTO TipenMeTa « buomorush MOKHBIOTPaXaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEU ITO3ULMEN JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX OPUEHTALMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXJICHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCUMCKOTO
00111eCTBa, PACIIMPEHHE >KU3HEHHOTO OIbITa M OIbITa JCSITEIHBHOCTH B MpOlecce
peaM3allii OCHOBHBIX HAIIPABJICHUN BOCHUTATEIBHOM NEATEIBHOCTH, B TOM YHUCIIEC B
YacTH:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

COPMHUPOBAHHOCTh ~ TPAXKITAHCKOM IMO3UIMK  OOYYAONMIErocsl Kak  aKTHBHOTO W
OTBETCTBEHHOT'O WIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHAM
PABOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOI TBOPUYECKOU IE€ATEILHOCTH MPU CO3JaHUU YUEOHBIXIIPOEKTOB,
pemieHnH y4eOHBIX M TIO3HABATEIbHBIX 3a/ay, BBIINOJHEHUH OHOJOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMLIMIO IO OTHOIIECHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YYUTHIBaTh B CBOMX JEHUCTBUAX HEOOXOJWMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJEH C pPAa3HbIMU YOECXKICHHUSIMH, KyJbTYPHbIMA LEHHOCTIMU U
COLIMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBaXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OIIOHEHTOB TP 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaXKIaHCKON UEHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHONM, ropAaocTH 3a CBOM Kpaid,
cBoro PonuHy, CBOM SI3BIK M KYJIBTYpPY, NMPOILLIOE W HACTOSIIEE MHOTOHAMOHAIBHOIO
Hapozaa Poccuy;

LIECHHOCTHOE OTHOIICHUWE K TMPUPOJHOMY HACIEAUI0 W TMaMATHUKAM MPUPOJBIL,
JNOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHUE M Pa3BUTHE
OWONOTMY, TOHUMAaHUSl 3HA4YC€HUsS] OWOJIOTHMU B MO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIIECTBA;

ujeiiHas  yOeKJIEHHOCTb, TOTOBHOCTh K CIyXeHHIO U 3ammure (OteuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHME JTYXOBHBIX IICHHOCTEH POCCHICKOro Hapoja; chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO ITOBEICHUS;
CIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U MMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HaHWE JMYHOTO BKJIAJa B TMOCTPOCHUE YCTOMYMBOTO OYAYIEro, OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POAUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPHUHATHSA LIEHHOCTEH CEMEHWHOW >KM3HU B COOTBETCTBUM C TPAIUIUSIMHU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETHMYECKOE OTHOLIEHUE K MHUPY, BKIOYas DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLIEHHUI;
HOHMMAaHHUE SMOIMOHAILHOIO BO3AEHCTBHS XKUBOM PUPOIBI M €€ IIEHHOCTH; TOTOBHOCTH
K CAMOBBIPAYKEHUIO B Pa3HBIX BHIAX UCKYCCTBA, CTPEMJIEHHUE IIPOSBIISATE
Ka4eCTBa TBOPUYECKOM JTHUHOCTH;
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5) ¢pusmyeckoro BocnuTaHusi, OPMUPOBAHUS KYJIbTYPHI 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHMMAaHUE U pealu3aliys 310pOBOT0 U O€30MMacHOro o0pa3a XKU3HH (310pOBOE MUTAHHE,
COOJII0JICHHE TUTUEHUYECKUX TPAaBUI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATUNA U
OT/AbIXa, peryispHas (Qu3nueckas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U NICUXUYECKOMY 3/10POBBIO;
MOHMMAHUE IIEHHOCTU TMpPaBWJI HWHIUBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOIo
MOBEJICHUS B CUTYalUAX, YITPOKAOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCICACTBUI W HEMPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS aIKOTOJIA,
HApPKOTUKOB, KypEeHUs1);

6) TpyA0BOI0 BOCIIMTAHMA:
TOTOBHOCTB K TPYy, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPYAOII00HUE;
TOTOBHOCTh K  AKTUBHOM  JIEATEJIBHOCTH  TEXHOJOTMYECKOM W  COLMAIbHOU
HAIPaBJICHHOCTHU, CIIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATD TaKyIO JEATECIIbHOCTD;

UHTEpEC K pa3inu4HbiM chepaM MpodhecCHOHAIBHOU NIESITEIbHOCTH, YMEHUECOBEPIIATh
OCO3HaHHBIA BBIOOp Oyayiiei npodeccuu U peain30BbIBATh COOCTBEHHbBIC KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUHM BCEH
KU3HU;

7) 3KOJOTHYeCKOro BOCIIMTAHUSI:
IKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK MCTOYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS,
MOBBINICHUE YPOBHS IKOJOTHYECKON KyJIbTYPBI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MTOCJIEICTBUM ISl OKPYKAIOIIEH CPEIbI;
OCO3HaHME T100aJBLHOTO XapaKTepa HKOJOTUUECKUX TTPOOJIEM U MyTel UX pPEelIeHuUs;
CIIOCOOHOCTH UCIOJIB30BaTh TPUOOpETaeMbIe MPU U3YUECHUN OMOJIOTUH 3HAHUSI 1 YMECHUS
Ipy  pelIeHuHd TMpoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPUPOJIOTIOIH30BAHUEM
(coOmroieHre MpaBuJI MOBEACHUS B TIPUPOJIC, HAMIPABJICHHBIX HA COXPAHEHUE PaBHOBECHUS
B DKOCUCTEMAX, OXpaHy BUI0OB, SKOCHCTEM, Onochepbl);
AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCAIINX BPEI OKPYXKAIOLIECH MPUPOJHOU Cpexe,
yYMEHHE MIPOTHO3UPOBATH HEeOJIaronpusTHhIC AKOJIOTUYECKHE MOCJEACTBUS
MPEANTPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;
HaJMyue Pa3BUTOTO JKOJIOTHYECKOTO MBIIUICHUS, IKOJOTUYECKON KYJIbTYpHI, OIbITA
NEATEIBHOCTH DKOJOTUYECKOW HaIpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHLCS UMHU B
MIO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAJIBHOM IMPAKTUKE, TOTOBHOCTHK yYaCTHUIO
B MIPAKTUYECKOMN JEATEIbHOCTHA SKOJIOTMYECKON HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO HAa JUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;
COBEpILICHCTBOBAHME  SI3BIKOBOM W YHUTATEIbCKOM  KyJIbTYphl KaK  CpEJCTBa
B3aMMOJICUCTBHS MEXTY JIFOIbMH U TIO3HAHUS MUPA;

NOHMMaHUE crhelupuKu OUONOTMM KaK HayKu, OCO3HaHHUs €€ poju B (POPMUPOBAHHUU
pPaIMOHAIBHOTO HAyYHOTO MBINUICHUS, CO3JaHUW IEJIOCTHOTO TIPEICTaBICHUS 00
OKpY’KalollleM MHpEe KaK O €IMWHCTBE IMPHUPOJIbI, YeloBeKa W OOIIECTBA, B IMO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH MW pEIICHHH MpoOJIeM COXPAaHCHHS TPHUPOJTHOTO
paBHOBECHSI,

yOEXKIEHHOCTh B 3HAUMMOCTHU OMOJIOTUU JJI1 COBPEMEHHOM IUBUIIM3AIMHU: 00ECIICYCHUS
HOBOTO YPOBHS pa3BUTHS MEIWIIMHBI, CO3/JaHUE TIEPCICKTUBHBIX OHOTEXHOJIOTHH,
CIIOCOOHBIX pelIaTh PEeCypcHbIe MPOOJIEMbl PAa3BUTHUS YEJIOBEYECTBA, IMOHWCKA IMyTeH
BBIXOJIJa M3 TIJIOOANIBHBIX OSKOJOTUYECKHX TMpoOJieM U oOecledeHHsl Iepexoja K
YCTOWYNBOMY Pa3BUTHIO, PANMOHAILHOMY HCIIOIB30BAHUIO TPUPOIHBIX PECYPCOB U
(GbOpMHPOBAHUIO HOBBIX CTAHIaPTOB JKU3HMU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTHYCCKUX 3HAHUH B IEIISIX MMOBBITIICHUS OOIICH
KYJbTYPhI, €CTE€CTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHON 4acTH (HYHKIIMOHATIBHOM
IPaMOTHOCTH O0y4armuxcs, GopMupyeMon mpu u3y4eHunOU0I0THY;

MOHMMAHUE CYITHOCTH METOJOB TO3HAHUS, WCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HUCIOJIB30BaTh MOJy4aeMble 3HAHUS JJIA aHAJIU3a U OOBSICHEHUS SBICHUM
OKPYKaIOIIero MUpa ¥ MPOUCXOAAIINX B HEM H3MEHECHUW, YMEHHE JIeJIaTh 000CHOBAHHBIE
3aKJTFOYCHUS Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIMXCS JAaHHBIXC MBI TTOTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JJIS PEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHUE IICHHOCTH HAyYHOH JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO U
MCCJIEIOBATENBCKYIO IEITeIbHOCTh MHANBUIYAILHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHUIO HOBBIX 3HAHWH MO OMOJOTUU B COOTBETCTBHH C KHM3HCHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpeaMera «buonorus» BKIIOYAIOT:
3HauuMble U1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA MEXAUCLUILIMHAPHBIE
(MeXmpenMeTHbIe) OOIIeHAYYHbIE TOHATHUS, OTPAXKAIOIIKWE IEJIOCTHOCTh HAYYHOH
KapTUHBI MUpa U crielU(UKY METOAO0B IO3HAHUS, UCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKax
(BelecTBO, SHEPTUs, SIBJICHHE, MPOLECC, CUCTEMA, HAYYHBIN (DaKT, MPHUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIEOBAHMUE,
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HaOII0ICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHX), YHUBEpCaIbHbIe YUEOHbIE NEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKATUBHBIE, PETYIISITUBHBIE), o0ecreunBaroIme
dbopmupoBaHre (PYHKIIMOHATBHOW T'PAMOTHOCTH W COIMAIBLHOM  KOMITETEHIIUN
oOyyJarouuxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCII0JI30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHWUS W YHHBEpCaJIbHbIE Yy4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUS

ba3oBble JJornuyeckue 1eMcTBUS:

CaMOCTOATENbHO (OPMYJIHUPOBATh U aKTyaJIu3UpOBaTh MpoOeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BaTh TPH OCBOCHHHM 3HAHMKM MPUEMBI JIOTHUYECKOTO MBINIICHUS (aHalu3a,
CHHTE3a, CPaBHEHMSI, Ki1acCH(pUKaIuu, 0000IIEHUS ), pACKPHIBATH CMBICT OMOJIOTHICCKUX
MOHATUM (BBIIEIATh MX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATh CBSI3U C JPYTUMU
MOHSATHUSIMU);

ONPENETATh LIENU JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX TOCTHKECHHS,
COOTHOCHUTB PE3YJIbTATHI ICATCILHOCTH C MIOCTABJICHHBIMHU EIISIMU;

HCIIOJIb30BaTh OHOJIOTHYECKUE TOHSATHS IS OOBICHEHUS (PAKTOB M SBJICHHUM >KUBOMN
MIPUPOIBI;

CTPOUThH JIOTUYECKUE PACCYXKJICHUS (MHAYKTUBHBIC, JEIyKTUBHBIC, MO AaHAJOTHUH),
BBISIBJISITH  3aKOHOMEPHOCTH M NOPOTHBOPEYHST B pPAacCMAaTPUBAEMBIX  SIBJICHUSX,
dbopMyIHpOBaThH BHIBOJIBI M 3aKJTFOUYEHUS,;

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA ISl IPEJICTABIICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUYUI Pa3HOTO
pona, BBISIBIICHHBIX B Pa3IMUHbIX HHGOPMAIIMOHHBIX HCTOUHHUKAX;

pa3pabarpiBaTh IJIaH PEIICHUS TPOOJIeMBbI ¢ YUETOM aHAIN3a UMCIOIITUXCIMATEPHATBHBIX
Y HEMAaTEepUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISAM,
OLICHUBATH PUCKH MTOCIEICTBUMN JIESITEIbHOCTH;

KOOPJIMHUPOBATh W BBHIMIOJHATH pabdOTy B YCIOBHSIX pEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE IIPH PEIICHUH KU3HECHHBIX MPOOJIEM.

ba3oBble ucciaeaoBaTejIbCKHe J1eCTBUA:

BJIIAJICTh HaBBIKAMH y4€OHO-MCCIIEIOBATEIHCKON W TPOSKTHOU IESITEIIbBHOCTH, HABBIKAMHU
pasperieHusi mpobJieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY
METOJIOB PEIICHUS NPAKTUYECKUX 33/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MTO3HAHUSI;
MCIOJIb30BaTh PA3JIMYHbIE BUJBI JAEATEIBHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluy, PeoOpa30BaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTYalIUsIX, B TOM YHCIIE
IIPY CO3/TaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THIT MBITIUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBHIMU
MOHSITUSIMH U METOJIaMU;
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CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33/Jaud B 00pa30BaTEIbHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYaIIUSX;

BBISIBJISITh TIPUUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJM3UpPOBATh 3aJ]auyy, BbIJIBUTATh
TUIIOTE3Y €€ PEeIICHUs, HAaXOIUTh apTyMEHTHI JIJIsl JOKa3aTeIbCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJTU3UPOBATh TMOJYYEHHbICE B XOJI€ PEIICHHS 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, OLICHUBATh MPUOOPETEHHBIA OMBIT, OCYIECTBISAThH
[eJICHANPABJICHHBIN MTOUCK MEPEHOCa CPEACTB U CITOCOOOB ACHCTBHS

B TPO(hE€CCUOHATIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHMS B TI03HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTh
KU3HEAECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTAaTh HOBBIC UJICH, PE/IJIaraTh OPUTMHAIIBHBIC TTOAXO/IbI U PEIICHUS, CTABUTD
po0JIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX UCTOYHUKAX MH(POpManuu (TeKcTe ydeOHOro mnocoows,
HAy4YHO-TIOMYJISIPHOW ~ JIMTepaType, OHOJOTrMYECKUX CJIOBapsAX M  CHOPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIM3upOoBaTh HHPOPMAIIUIO PA3TUYHBIX
BUJIOB W (HOpPM TMPEICTABICHUS, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTH;

(bopMyIMpoBaTh 3alpochl U MPUMEHATh Pa3jIMYHbIE METOAbl MPU MOUCKE U OTOOpE
ounosiornyeckoi nHGopmaru, HeoOXOUMOM ISl BEIOJIHEHUST YYEOHBIX 3a/1a4;
NpUOOpPETaTh OMBIT MCIOJIB30BAHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUA,
COBEPIIECHCTBOBATh KYJbTYPy AaKTUBHOTO HCIOJb30BAHUS PA3JIUYHBIX IMOHUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYIO (GOPMY TpPENCTaBICHUS OHOJOTUYECKON
uHpopmaiuu (cxeMbl, rpaduku, IUarpaMMbl, TAOIHILIbI, PUCYHKH U JIPYTOE);
WCIIOJI30BaTh HAYYHBIM SI3bIK B KayeCTBE CPEACTBA MpU paboTe ¢ OMOJIOTHYECKOU
uHpopMareit: TPUMEHSITh XUMHYECKUE, (U3NYECKHe M MaTeMaTUYeCKHEe 3HaKu H
CUMBOJIBI, (OpMYIIbI, aOOpEeBUATYpPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIIHOCTH;

BIAJCTh HABBIKAMHU pACTO3HaBaHWA MW 3amuThl uHPOpMaIuu, WHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JAeiiCTBUS

Oo0menue:

OCYHICCTBJIHTB KOMMYHI/IKEII_[I/II/I BO BCEX C(I)ean KHN3HH, AaAKTHUBHO yT-IaCTBOBaTB B
JMAJIOre WU TUCKYCCHU IO CYIIECTBY 00CYXIaeMoi TeMbI (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAThH CY)KI[GHI/UI OTHOCHUTCJIIbHO BBIITIOJITHCHUA npez[nar aeMoﬁ 3aJa4u,
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YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH TO3UIUN JPYTUX yYAaCTHUKOB JHUAJIOTA WM
JIUCKYCCHH);

pacrno3HaBaTh HeBepOaTbHBIC CPEICTBA OOIICHUS, TOHWMATh 3HAYCHHUE COILMATIBHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyalluid, YMETh CMATYaTh
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IMYHBIMK CITIOCOOaMH OOIIEHUS W B3aUMOJCHCTBUS, TOHUMATh HAMEPCHHUS
JIPYTUX JIOJICH, MPOSBISATh YBAKHUTEIBHOE OTHOIICHHE K COOECEIHUKY WB KOPPEKTHOM
dbopme hopMyITHpOBaTH CBOM BO3PAKEHUS;

pa3BEéPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBUAYATHHOW paboThIIpU
pelieHn OMOJIOTUYECKON TpoOJieMbl, OOOCHOBBIBATH HEOOXOJAUMOCTh IPUMEHEHHS
IPYNIOBBIX (HOPM B3aMMOJEHCTBHS MPU PELICHUH YYEeOHOU 3a7auu;

BBIOMPATh TEMAaTHKy U METOAbl COBMECTHBIX NEHUCTBHUA C YYETOM OOUIMX HWHTEPECOBU
BO3MOYKHOCTEN Ka)J0r0 YieHa KOJIJIEKTHBA;

MPUHUMATh €I COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH M KOOPJAUHUPOBATH
JNEUCTBUA N0 €€ NJOCTUKEHUIO: COCTABJISATH IUIaH JEUCTBUM, pACHPEAEIATH POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaUu€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHUKA KOMAH/IbI B OOLTUI pe3ybTat
10 pa3padOTAHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE MPOEKTHI, OLEHUBATh UJIEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TMO3UTUBHOE CTPATErMYeCKOe TMOBEICHUE B paA3JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepPCaJbHbIe y4eOHbIE eHCTBUA

Camoopranusanus:

UCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWSA JUIS BBIABICHHS TIPOOJEM U WX PCIICHUSB
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;

BBIOMPATH HA OCHOBE OMOJIOTMUECKHUX 3HAHUH TEIEBBIC U CMBICTIOBBIC YCTAHOBKH BCBOMX
JNEUCTBUSX M TOCTYNKax MO OTHOIIEHUIO K XWUBOW MPUPOJIE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYIKAOIIIHX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JNESITEIIBHOCTD, BBISBIISITH MPOOJIEMBI,
CTaBUTHb U (HOPMYIMPOBATH COOCTBEHHBIC 3a/1aul B 0Opa30BaTEIBHOM JEATETLHOCTH U
YKU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEITbHO COCTABJIATH IJIaH PEMICHHS TTPOOIEMBI C YIETOM UMEIOIUXCAPECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIIMPATh PaMKH Y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX TPEIITOYTCHHM;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, Oparhb OTBETCTBEHHOCTH3a
perieHue;
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OLICHHMBATh IPUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATH (POPMUPOBAHUIO U IPOSBICHUIO ITUPOKOH IPYAULIMH B Pa3HbIX 001aCTAX
3HAHMM, IOCTOSIHHO MOBBIIATH CBOM 00PAa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIHHOU pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN
U MBICITUTENbHBIX TMPOIECCOB, WX PE3YJIbTATOB WU OCHOBAHMM, MCIOJIb30BaTh MPHUEMBI
pedaexcun sl OICHKU CUTYAIINH, BHIOOpa BEPHOTO PEIICHUS;

yMEThb OILICHUBATh PUCKH W CBOCBPEMEHHO NPUHUMATh DPEIICHUS MO HX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U @pPTYMEHTHI JIPYTUX [IPU AHAIU3E PE3YIbTATOB AEATEIbHOCTH.

IIpunsTe ceds U APYrux:

MPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U ApTYMEHTBI APYTUX MPU aHATIU3E PE3YJIbTATOB JEATEIIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OIITUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0ocBoeHus nmporpaMmmbl COO no Ouonoruu Ha 6a30BOM YpOBHE
BKJIOYAIOT crienuuyeckue g ydeOHoro mpenMera «buosorus» Hay4yHble 3HaAHMS,
YMEHUS 17} CIIOCOOBI NENCTBUI o OCBOCHHIO, WHTEPIIPETalud U
npeoOpa3oBaHUI0 3HAHUM, BUIBl JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAaHUM B pa3iMuYHbIX YYEeOHBIX CHUTyallUsiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX ¢ Onosiorueil. B mporpaMMe npeaMeTHbIe pe3ybTaThl
IPEICTaBJICHbI 110 TOAaM 00YUYEeHHUS.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPA’KaTh:

c(hOpMUPOBAHHOCTh 3HAHUUA O MECTE€ M POJM OMOJOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKHX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHUE OMOJOTUH, (PYHKIMOHAIBHOW TIpPaMOTHOCTH 4YeJOBEKa IS
pEeLIeHMs] )KU3HEHHBIX 33]1a4;

YMEHUE PacKpbIBaTh COJIEpKaHNE OMOJIOTUYECKUX TEPMUHOB M MOHSTHM: )KU3Hb, KJIETKA,
opranusM, Metabonu3Mm (0OMEH BELIECTB U MpPEBpalleHHEe JHEPruH), TOMEOCTa3
(camoperynsuus), ypOBHEBash OpPraHU3alMs KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKuusi), HacJIe€CTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHME H3J1araTb OMOJIOrMYEcCKHe Teopuu (KIETOYHAsl, XPOMOCOMHAas, MyTallMOHHas,
IEHTPAIbHASI IOTMa MOJICKYJISIpHOUW Omosioruwn), 3akonsl (I'. Menmens,
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T. Moprana, H.W1. BaBunoBa) u ydyeHus (0 LEHTpax MHOro0Opa3usi U MPOUCXOKICHUS
KylnbTypHbIX pacteHuit H.M. BaBunoma), onmpenensarb rpaHuilbl UX NPUMEHHMOCTHU K
KHUBBIM CHCTEMaM;

YMEHHUE BIAJIETh METOJaMHW HAYYHOTO TIO3HaHWS B OWOJOrUU: HAOJIOJCHHUEH
OMNMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB M SBJIEHUM, OpraHU3alMs W NPOBEICHUE
OMOJIOTMYECKOTO SKCHEPUMEHTA, BBIJBHKEHHUE THUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTHU
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX pPE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPH M 3aKOHOB, YMEHHE JENaTh BBIBOJbI HA
OCHOBAaHHUH NOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKK BHPYCOB, KJIETOK MPOKAPUOTH
AYKapHOT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOLECCOB:
oOMeHa BEIECTB U MPEBPAICHHS SHEPTUH B KJIETKE, (POTOCUHTE3A, MIIACTUYECKOTO U
HPHEPreTUYecKoro - oOMeHa,  XEMOCHHTE3a, MHUTO3a, MEH03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHU S, UHIUBUYAIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHUE NMPUMEHSTh MOJTYYEHHbIE 3HAHUS JIs1 OOBSICHEHUS! OUOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, NIl TPUHATUS MPAKTHYECKUX PEIIEHUH B TOBCEAHEBHOM >KM3HU C LENbIO
oOecrieueHus1 0€30MACHOCTH CBOETO 3/I0POBbsi M 370POBBS  OKPYKAIOLIUX JIIOJIEH,
COOJIIOJIEHHST HOPM TPaMOTHOTO TIOBEJECHHS B OKpYXalolled NpUPOJHOM Cpene,
NOHMMaHUE HEOOXOJMMOCTH MCHOJB30BAHMS JTOCTUKEHUNH COBPEMEHHOM OHMOJOTMU U
OMOTEXHOJIOTUN JIJIs1 PALIMOHATILHOTO MPUPOI0NOIb30BAHUS;

YMEHHUE pellaTh 3JEMEHTAapHble TIE€HETUYECKHME 3aJauyd Ha MOHO- M JUTMOpHIHOE
CKpEIllMBaHME, CLEIUICHHOE HacjlelIOBaHUE, COCTaBISATh CXEMbl MOHOTMOPUIHOIO
CKpEUIMBaHuA JIJIs Mpe/ICKa3aHus Hacleq0BaHUsl TPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOJIHATH J1A0OpPATOPHBIE U MPAKTUYECKUE padOThl, COOMI0IaTh MpaBUiia IpH
pabote ¢ yueOHbIM U JTabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHME KPUTHUYECKU OLEHUBATh W HMHTEPHPETUPOBATHh MH(OpPMALMIO OHMOJIOTHYECKOrO
COJIEp)KaHus, BKJIOYAIONIYI0 IICEBIOHAyuYHblEe 3HAHMSI W3 pPa3IMYHbIX HCTOYHUKOB
(cpeactBa MaccoBoM HH(OpMaNMM, HAy4YHO-TIOMYJSPHbIE MAaTE€pHANbl), 3TUYECKUE
aCTEeKThl COBPEMEHHBIX UCCIIEJOBaHUI B OMOJIOTHUH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTMYECKYI0 MH(OPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBINA ammapat OMOJIOTHH.

[IpenMeTHble  pe3yibTaThl  OCBOEHUA  ydeOHoro mpeamera  «buomnorus» B 11
KJIACCe JIOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M POJM OHOJOTMH B CHUCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHUE OWOJOTUH, (PYHKIMOHAIBHOW TIpPaMOTHOCTH 4YeJOBEKa IS
pelIeHUs )KU3HEHHBIX 33/1a4;
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YMEHHE pACKpbIBaTh COJACpKAHHE OWOJIOTUYECKUX TEPMUHOB M TOHSATHI: BUI,
NOMyJISKsA, TEHO(POH, HBOJIOIMS, JBIXKYIIME CHIbl ((PaKToOpbl) 3BOJIOIHH,
MPUCIIOCOOTICHHOCTh ~ OPTaHMW3MOB, BHI000pa3oBaHUE, DSKOJOTHYECKHE (PaKTOPHI,
IKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYICHTHI, IIeMH MUTaHUsS, DKOJOTHYEeCKast
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE Wu3IaraTh Ouosnornueckue Teopuu (dBomtonmonHas teopus Y. [lapsuna,
CUHTETUYECKasl TEOPHs IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIIEBOIOCX0/ICTBA
K.M. bapa, yepenoBanus riaBHbIX HampasieHuil u myteil sBomounu A.H. Cesepiosa,
yaenusi o 6uocepe B.M. BepHanckoro), onpenenstb rpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CUCTEMAaM;

YMEHUE BIAJIETh METOJaMU HAYYHOTO IIO3HAHHMS B OHMOJIOTMM: HAOJIOJCHUEN
OMHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB M SBJICHUW, OpraHU3alMs W TPOBEJICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBIKEHUE THUIOTE3bl, BBISIBJICHUE 3aBHUCHUMOCTU
MEXKIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX pPE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSTHI, TEOpPUM U 3aKOHOB, YMEHHE JelaTh BBIBOJbI HA
OCHOBaHUU TOJTYyYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJIETISATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTMYECKUX 0ObEKTOB: BUIOB,
HOMYJISALHUMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOLIEHO30B U 3KOCHCTEM,
OCOOCHHOCTH TIPOIIECCOB: HACIEACTBEHHON W3MEHYHBOCTH, E€CTECTBEHHOTO OTOOpA,
BUI000pa30BaHMsl, MPUCITOCOOJIEHHOCTH OPTaHU3MOB, IEHCTBUSI SKOJIOTUUECKUX (PAKTOPOB
Ha OpPraHMU3MBbI, IEPEHOCA BEIIECTB U MOTOKA DHEPTUU B SKOCHUCTEMAaX, aHTPOMOTEHHBIX
U3MEHEHWH B  OKOCHUCTEMaX CBOEW MECTHOCTH, KpPyroBOpoTa BEHIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

YMEHHE TIPUMEHATDH MOJTYYCHHBIC 3HAHUS I OOBSICHEHHS] OMOJOTHYECKHX MPOIIECCOB U
ABJICHUM, JUIl NPUHATUS NPAKTUYECKUX PELICHWN B IOBCEJHEBHOW >XKU3HU C LEJBIO
oOecrieueHus OE30MACHOCTH CBOETO 3/I0POBBS M 3J0POBbS OKPYKAIOIMIUX JIOZCH,
COONIOACHUST HOPM TPaMOTHOTO TIOBEJAEHHUS B OKpYXKalIIed MPUPOAHON cpene,
MOHUMaHUE HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTIKEHUN COBPEMEHHOW OMOIOTHH ISt
paIMoHaIBLHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJOTHYECKHE 3a/Ja4ud, COCTaBISITh CXEMBI MEepeHoca
BEILIECTB ¥ DHEPTHUU B IKOCHUCTEMAX (LIETH MUTAHUS);

YMEHUE BBITIOJHATH JJA0OPATOPHBIE M MPAKTUYECKUE PaOOThI, COOMIONATh MpaBuUiia Mpu
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIEHWUBATh W HMHTEPIPETUPOBATH MH(DOpPMAIMIO OMOJOTHYECKOTO
COJIepKaHus, BKIIOYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUS W3 PAa3IMYHBIX HCTOYHUKOB
(cpencTBa mMaccoBod MH(pOpMaIUU, HAYYHO-TIOMYJSPHBIE MaTEpHallbl), pacCCMaTPUBAThH
rJ1I00aJIbHBIE HKOJIOTMYECKUE TPOOIEMbI COBPEMEHHOCTH, POPMUPOBATHIIO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMs, 00001Ias
OMONOTMUYECKYI0 HMH(POPMAIMIO0 U3 HECKOJIbKUX HMCTOYHUKOB, IPAMOTHO HCIIOIb30BATh
NOHSTUWHBIN anmapar OuoJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [IOK
p 1 https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKusHenesTenbHOCTh KIIETKHU 6 0.5 https://m.edsoo.ru/7fA1c292
5 Pa3zmHOXeHME U MHANBUAYAIBHOE PA3BUTHE 5 1 05 bubnnorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 1 15 bubmuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41c292
but6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM undgposbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 IBOTIOUHOHHAS GHOOTHA d 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ecT4
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
i 34 3 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
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoubnbie | IIpakTuyeckue
n/n Bcero H3y4eHust o0pa3oBaTejibHbIE
padoThbI padoTshI
pecypcsl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2024 https://m.edsoo.ru/863e632a
Mertoabl TO3HAHKS )KHBOU
npupojsl. [Ipaktuueckas padora
2 NE lp«IilIcnonI;OBaHne aefmqnmx 1 0.5 bubmmorexa [JOK
) P ' 12.09.2024 | https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 bu6mmoreka [JOK
MIPOIIECCHI U UX U3YyUYCHUE 19.09.2024 | https://m.edsoo0.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. 1 bubmuorexa [JOK
Bogna u MuHepanbeHble cosn 26.09.2024 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b . 1
eaticht. COCTAB i CTPOCHHE GenkoB 03.10.2024 | https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTaJTUTHYECKON aKTHBHOCTH ' 10.10.2024 | https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTM KaTajasbl)»



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

bubmuoreka [JOK

! YraeBopet. Jimm s 17.10.2024 | https://m.edsoo0.ru/863e6870
bu6mmoreka [IOK
8 Hyxennossie kuciorsl. AT® 24.10.2024 | https://m.edsoo.ru/863e6d5¢c
HcTopust u MeToAbl U3ydeHus
9 kietku. Knerounas teopus. bubnunoreka [HOK
Kierka kak nenoctHas xuBas 07.11.2024 | https://m.edso0.ru/863e6e88
cCUCTEeMA.
CrpoeHue 3ykapuoTUYECKON
kieTku. JlabopaTopHas padorta No
2 «3ydeHune cTpoeHUsI KIETOK bubnuoreka [IOK
10 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 14.11.2024
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICAHUE»
11 KonTtponbhnas padora Nel 91.11.2024
bubnmnoreka [JOK
12 (JOMEH BeIlIECTB HIIH META0OTHIM 28.11.2024 https://m.edsogru/863e766c
bu6mmoreka [IOK
13 dorocuiites. XemocHuites 05.12.2024 | https://m.edso0.ru/863e7c98
. bubnuoteka [JOK
14 neprerureckiii 0oMen 12.12.2024 | https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnuoreka [IOK
«HabmoieHre MUTO3a B KJIETKaX 19.12.2024 | https://m.edsoo.ru/863e7dc4

KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»



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.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres 0enka. Peakuus

bubmuorexa [JOK

16
MaTPUYHOTO CHHTE3a 26.12.2024 | https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpascasnus — Guocunres benka 09.01.2025 | https://m.eds00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HE — bubmumoreka [IOK
BHUPYCHI 16.01.2025 | https://m.edso0.ru/863e7540
bubmuoreka [JOK
DopMbI pa3MHOKEHUS
19 93.01.2025 https://m.edso0.ru/863e81b6
OpTaHH3MOB o https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos 30.01.2025 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
[IOJIOBBIX KJIETOK.
21 OmnogorBopenue. JlabopaTopHas 05 bubnuorexa [JOK
pabota Ne 4 «3yueHue cTpoeHUs ' 06.02.2025 | https://m.edso0.ru/863e81b6
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTpenaparax»»
bu6mmoreka [IOK
22 Kowtpomeras padora Ne2 13.02.2025 | https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 Hacie CTBeHHOgFKI/I u Bubmzorexa LIOK
. 20.02.2025 | https://m.edso00.ru/863e86f2
M3MEHYHUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 pU3HAKOB. MOHOTHOpUIHOE bubmmorexa LIOK
P ' puA 27.02.2025 | https://m.edso0.ru/863e8878
CKpEIIMBaHHE
UTHOPHUIHOE CKPEINBAHUE.
25 éIaI(OH iejaBHcm\fo:(f BrbmroTexa IOK
05.03.2025 | https://m.eds00.ru/863e89a4

HACJICAOBaHUA [TPU3HAKOB



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

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ysnbTaToB

bu6mmoreka [IOK

26 MOHOTHOPH/HOTO 1 05 12.03.2025 | https://m.eds00.ru/863e8c60
JUTHOPUTHOTO CKPEUTUBAHUS Y
Jpo30(hUITBI HA TOTOBBIX
MUKpOIIpenaparax»

97 I'enernka noma. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CIETJIEHHBIX C MOJIOM 19.03.2025 | https://m.edsoo.ru/863e8c60
N3MeHYHBOCTb.

Henacnencreennas
U3MEHYHMBOCTb. JIJabopaTopHas

98 pabota Ne 6. 3yuenue 05 bubnuoreka [IOK
MOTU(DUKAITHOHHOM 02.04.2025 | https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IOCTPOCHHE
BapUAIMOHHOTO psija U
BApUAIMOHHON KPUBON»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopHnast pabota No 7. 05 bubmuorexa [JOK
«AHanu3 MyTamui y 1po30Quisl 09.04.2025 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

30 KonTpoabnas padora Ne3: bubnuoreka [IOK
"I'eneTnka yenaoBeka." 16.04.2025 | https://m.eds00.ru/863e8d78

31 Cenekius Kak HayKa M TIPoIiecc bubnnorexa [IOK

23.04.2025 | https://m.edso0.ru/863e9214

39 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA bubmuorexa [JOK

pacTeHUN U KUBOTHBIX 07.05.2025 | https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

33 buotexHonorust kak oTpacib 1 bubnmoreka [JOK
MIPOM3BOJICTBA 14.05.2025 | https://m.edsoo.ru/863e9336
PesepBHelil ypok. O600IIEHHE 110

34 teMme «HacnencTBeHHOCTD | 1 91.05.2025
U3MEHUYUBOCTH OPTaHU3MOBY

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie | IlpakTuyeckue
n/n Bcero HU3y4eHus: o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3YUEHUSI 1 bubmmorexa LIOK
B A YA 05.09.2024 | https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN 12.09.2024 |  https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1
HIPOIBOIIOHI 19.09.2024 | https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIUH.
4 JII;60 jTo HIZIH abota Jﬁo 1 1 0.5 bubmmorexa [JOK
PATOPHAS P ) ' 26.09.2024 | https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JIBuoKy1iue cuibl (371eMeHTapHbIe 1 bubnuoreka [IOK
(haKTOphI) SBOITIOLIUN 03.10.2024 | https://m.edsoo.ru/863e9da4
5 EctectBeHHbII 0TOOD U €ro 1 bubnuoreka [IOK
dbopmbl 10.10.2024 | https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJI000pa30BaHUE. BuG 1OK
HOIMOTEKA
! Jlabopatopuaz pabora Ne 2 L 05 17.10.2024 | https://m.edsoo.ru/863e9fde
«Omnucanue npucrnocoOIeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa



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

Hanpasnenus u nytu

bubmuorexa [JOK

8 maipoosomoLi. Heobpatimocts 24.10.2024 | https://m.edsoo.ru/863e9cle
SBOJIIOIHH.
9 KonTtponbhas pabora Nel 07.11.2024
10 Ucrtopus xxu3nu Ha 3emiie U
METO/IbI €€ U3YUCHUS 14.11.2024
11 ['unoTe3bl MPOUCXOXKAEHUS KUZHU bubnunoreka [JOK
Ha 3emiie 21.11.2024 | https://m.edsoo.ru/863ea5a6
12 Pa3BuTue )u3Hu Ha 3emiie 1o bubmuorexa [JOK
spaMm H mepuogam 28.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
PACTUTENBHOTO U )KUBOTHOI'O
13 mupa. [IpakTuueckas padora Ne 1 05 bubnuoreka [IOK
«3y4yeHne NCKOTTaeMbIX OCTaTKOB 05.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUICKLIUSAX»
14 CoBpemeHHas cucrema bubnnoreka [JOK
OpraHUYECKOT0 MUpa 12.12.2024 | https://m.edso0o.ru/863ea48e
15 OBOIIOLMS YETI0BEKA bubnnoreka [JOK
(aHTpOIIOTEHE3) 19.12.2024 | https://m.edsoo.ru/863eac2c
16 JBmxyume cuibl ((hakTopsl) bubnnorexka [JOK
AHTPOIIOreHE3a 26.12.2024 | https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIMM 3BOJIOLINH
17 yenoBeka. YenoBeueckue pacsl U 09.01.2025
MPUPOJHBIE a/IallTallUH YEIOBEKa.
bu6mmoreka [JOK
18 Konrposbiias pabora Ne2 16.01.2025 | https://m.edsoo.ru/863eaea2



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
https://m.edsoo.ru/863eaea2

19

DKoI0rus Kak HayKa

23.01.2025
20 Cpenbl 00uTaHUs U DKOJIOTHYCCKHE bubmuoreka [JOK
(baxTopsl 30.01.2025 | https://m.edsoo.ru/863eafec
AobuoTtndeckue (HakTopsl.
JlaGopaTtopnast pabota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH
21 pacTeHUH U3 pa3HBIX MECT 0.5 bubmorexa HOK
06.02.2025 | https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCa)
bu6mmoreka [IOK
22 buoriteckie (akTopu 13.02.2025 |  https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysiiun. [Ipaktudeckas pabora
23 Ne 2 «Honsqu IJIOTHOCTH 0.5 90.02.2025
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
24 Coo01iecTBa OpraHu3MoOB — bubnuoteka [JOK
OuoreHo3 27.02.2025 | https://m.edsoo.ru/863eb46a
o5 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(9KOCHUCTEMBI) 05.03.2025 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TOKa3aTEIN
26 HKOCUCTEMBI. DKOJIOTUUECKUE bubnnorexka [JOK
nupamMuisl. CBOMCTBA SKOCUCTEM. 12.03.2025 | https://m.edso0.ru/863eb5fa
Cyxkueccus
27 [Ipupoanslie 3x0cHCTEMBI

19.03.2025



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

28 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 02.04.2025

29 buocdepa — rnobdanpHas 1 bubnmoreka [JOK
JKOCHUCTEeMa 3eMITH 09.04.2025 | https://m.edsoo.ru/863ebb5e
3 e e

0 cucobepm, Yeroneucermon | 1 Bmiorexa LIOK

PoL 16.04.2025 | https://m.eds00.ru/863ebd16

o6uocdepe 3emiu.

31 CocyiecTBoBaHUE TPUPOBI U 1 bubnunoreka [JOK
YeJ0BeYeCcTBa 23.04.2025 | https://m.edsoo.ru/863ebale

32 KonTponbnas pabota Ne3 1 07.05.2025
PesepBublit ypok. O60011eHIEe

33 TeMbl «CooO1iecTBa u 1 14.05.2025
9KOJIOTHYECKUE CHCTEMBI»
Peseprubiit ypok. O600111eHIE TIO

34 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1 91.05.2025
JKU3HU Ha 3eMIie»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME
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https://m.edsoo.ru/863eba1e
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