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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpENENICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pe3yNbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKCHUSIM,
OTIpe/IeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHs, OOYYAIOLIMXCSA CpeACTBaMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasjieJaM M Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuala ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

B nporpaMMe mo OHOJIOTMM TakXe€ YYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUeOHBIX JEeHCTBUM OOYYalOIMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOTr0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLMI TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJIOTHYECKUX TEOPUid, a TaKKe 3HaAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'0 PAHra U CYLIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOopUIAKTUKNA HACJIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKaloOIIed NpUPOJHOM cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHbBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
ydueOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIMMOCTBI0 00ecreueHus



YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTMYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCJIOBHSI  JUIA:  TO3HaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oopasa
YKU3HH, DKOJOTMYECKOTO MBILIEHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA, COLUAIM3ALUU
oOyuaronuxcs. M3ydyenne Ouonmoruu odecnednBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHM y4eOHOro IpeamMera
«buonorus» C€OCTaBUIM OCHOBY I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHWs, MPEACTaBICHHOT0 B Iporpamme IIo
OMOJIOTHH.

Ot60p coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroIuecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYpbl, OMNpPEACISIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM pesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM Il POpMUPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLUIMX  T'yMaHH3al[uu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUS Y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOUM OpraHu3aiuu u
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorusy
BBIJICJIEHBI CIIETYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruueckas cucrema», «OpraHu3m Kak



ononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTrxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CIIEUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWiIaX, CIyKalluX OCHOBOM
u1si OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX IPHU
H3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

MIPUMCHEHHUE MMPUOOPETEHHBIX 3HAHUK U YMEHHUM B MIOBCEIHEBHOM JKM3HU JIJIS
OLICHKH MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHBIE PEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoauTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaento), B 11 kimacce — 34
yaca (1 gac B Hegento).

OO1ee KOJMIECTBO YaCOB MPOTPaMMBI cOOTBeTCTBYeT TpeboBanusim OI'OC.
[TporpamMma obecrieynBacT IOCTIDKEHHE OOYYaIOIIMMUCS BCEX IUIAHUPYEMBIX
MPEAMETHBIX pe3ynbTaToB, yKazaHHbx B ®I'OC COO s kypca Omosiornu Ha
0a30BOM ypOBHE.

®OPMbI YYETA TPOI'PAMMBI BOCIITMTAHUA

BocnurarensHblit moTeHIman yyeoHoro npeamera «buosiorusy peanusyercs
yepes:

. MPUBJICUCHUE BHUMAHUS OOyYarOUUMXCsl K IIEHHOCTHOMY AaCIEeKTY
M3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3aliio UX pabOThl C MOTy4aeMOil Ha ypOKe
COLIMAJILHO 3HAaYMMOW HHpoOpMalued — UWHUIMUPOBAHUE €€ OOCYXKICHUS,
BBICKa3bIBaHMs 00YYAIOIIMMUCS CBOETO MHEHHUS IO €€ MOBOJY, BEIPAOOTKH CBOETO K
HEM OTHOILICHUS,

. JIEMOHCTPALIUIO 00y4aromumcst MIPUMEPOB OTBETCTBEHHOTO,
IPaXK/IaHCKOTO TIOBEJICHUS, TMPOSBICHUS YEJIOBEKOJIOOMS U J100pOCEepIeYHOCTH,
yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB JJIi YTEHWs, 3ajJad JJsl pelIeHHS,
POOJIEMHBIX CUTYyAIHiA 111 00CYKJICHHSI B KJIACCE;

. NpPUMEHEHHE Ha YpPOKax HWHTEPaKTUBHBIX (opM paboOTBl €
OOYyYarONUMUCS: HHTEUIEKTyIbHBIX WIP, CTUMYJHUPYIOIIUX [MO3HABATEIIbHYIO
MOTHUBALIMIO  OOYYaIOIIUXCS;  JTUCKYCCH, KOTOpbIE JalOT  OOyYarommMcs
BO3MOYXHOCTh MPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOIO JUajora; rpymnroBOn
paboThl WM paboOThl B Mapax, KOTOpPbIE ydaT O0ydaroluxcsi KOMaHIHOU paboTre U
B3aMMO/ICUCTBUIO C IPYTUMU O0yUYarOIIIUMHUCS,

. WHUIIMMPOBAaHUE U TOJACPKKY HCCIEAOBATEILCKON JIeATeTbHOCTH
OOy4JalnMXcsd B paMKax pead3alii UMW WHIWBUIYAIbHBIX W TPYIIOBBIX
UCCJIeI0BATEIbCKUX MPOEKTOB, YTO JACT O0YUYarOIIUMCSI BO3MOXKHOCTh TIPUOOPECTH
HaBBIK  CaAMOCTOSITEILHOTO  PEIICHHsS  TEOPETHYEeCKOW  MpPOOJIeMbl,  HaBBIK
TEHEpUpPOBaHUS U O(OPMIIEHUST COOCTBEHHBIX WJCH, HABBIK YBAKUTEIHHOTO
OTHOIIICHUSI K YYXHUM HJesM, 0(QOPMIICHHBIM B paboTax IPYyrux HCCIEI0BaTENEeH,
HABBIK TYOJMYHOTO BBICTYIUICHUS TIEpe]] ayJIuTOpHE, apryMEHTUPOBAHUSA U
OTCTaWBaHMSI CBOEU TOUKH 3PECHHUS.



COJAEPKXAHUE OBYUYEHUA

10 KITACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHUecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWE pa3IUYHBIX METOAOB MPHU
M3YUYECHUHN OUOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYSCKI ), OMoC(EpHBIA.

JdeMoHCTpaum:

Tabnuiel u cxeMmbl: « OCHOBHBIE MPU3HAKU KU3HW», « YPOBHU OpraHU3aIUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mojiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIBHBIX BelleCTB B kieTke. I[lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHre OeTKOB. AMUHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOWM MOJIeKYyJibl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUECKHE CBOWcCTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®depmentsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. Butramussbl.
OTauuust GepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTOPOB.



YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW ToyMcaxapuibl  (Kpaxmal, TJIUKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuasl, crepouAbl. [ 'UapoduUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeormaer — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JJHK. Ctpoenue n pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o KieTke. KiletouHas Teopus — npuMep B3aUMOACUCTBUS
ujei 1 paKkToB B HAYYHOM IMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >kuBasg cuctema. OOmIMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapyxkHasi memOpana, moiyekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U pyHkuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxxknenne MUTOXOHApHUM U TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUK OPTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropuslid HeHTp kieTku. CTpoeHue anpa: siiaepHas o0o0JovKa,
KapHoIlUIa3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJeKyJibl BoJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHre MoeKybI
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CtpoeHue sapa KIETKN», « Y TIeBOAbDY, «JIMmuasD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPOMIpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pPACTEHUH,
’KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U Ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemIecTB, WK MeTa00IM3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tumnbel oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posib GpepMeHToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpPexTuBHOCTL PoToCcUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONINEe OaKTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HM Ha 3emle.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl DSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KHUCIOpoAHOE OKHCIEHHE, WU KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetmueckoil mHpopManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
OounocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WNBanoBckuit). OCOOCHHOCTM CTPOCHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W  uHTerpaza.  lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCTpanuu:



[Toptpetsr: H. K. Konbnos, /. . UBanosckui, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanusy, «Metabomusm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oomeny, «Xiopomiacty, «Potocuntes», «Crtpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuecKkuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
OakTepuodaray, «Permukarms JTHK.

ObopynoBanue: moaenu-anuukammu «Yasoenne [IHK u tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii MK, WM SKU3HEHHBIM 1uka kietku. WHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JumiouaHei W TalvIOMJIHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkun — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroioe U moJioBoe. Bujpl Gecronoro
Pa3MHOXKEHUS: JICJICHUE HANBOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHNe, BET€TaTUBHOE pa3MHOXKeHUE. VICKyccTBeHHOE KIOHHpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoE pazMHOKEHHE, €T0 OTINYUS OT OECTIOOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJOrMYECKU CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpPOEHMS SWLEKIETOK M clepMaTo30uaoB. OIuIog0TBOpPEHUE.
ITaprenorenes.

WunuBunyanbHoe pas3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHSl Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJjieHue, racTpytisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, COCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pa3Butue pacreHuii. OHTOreHEe3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.



JlemoHcTpanum:

Tabmumelt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Menos», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['amMeToreHes y MIEKONUTAIOIUX U
yelroBeKkay, « OCHOBHEIC CTaIUH OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30u bl
MJICKOIIUTAIOIIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKUE PA0OTHI:

JlaGoparopuas pabora Ne 3. «HabGmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh M1 MK3BMEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaun reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuToIoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUNI,
HUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
NoHATHSA. [ eHeTnUecKkass CUMBOJIMKA, UCTIOJIb3yEMasl B CX€Max CKPEIIMBAHUN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuino JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel raMeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHOe  CKpeIIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HaCJeAOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanusupyolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOMIETO CKPEITMBAHUS
JIJISL OTIPEICJICHHS] TEHOTHIAa OCOOHU.

CuerieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLETJICHHOMY HAacCJEI0BaHHIO TeHOB. HapyllieHue cuernyieHus TeHOB B PE3YJIbTATe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

['enetnka mosa. XpoMOCOMHOE OmNpeAeseHue moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['OoMorameTrHele W TeTeporameTrHeie opranusmbl. HacimenoBanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3meHnunBOCTh. BUabl N”3MEHYMBOCTHU: HEHACIIEACTBEHHAS M HACJICICTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBEHHOH U3MCHYUBOCTH. XapakTepuCTUKa



MOIU(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallmoHHBIN s M BapUallMOHHAsT KPUBAs.
Hopma peakuuu npuszHaka. KonnuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKA U KX
HOpMa peakimu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MEHUYNBOCTh. Kitaccudukanmsi MyTaimii: TeHHbIC,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U NMpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpHHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEAUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmumet w cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE H  €ro
ATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelrBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HEeTHYecKue KapTbl paCTEHUN,
JKMBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnempoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHMKPOCKOIl M MHUKporpemnapatr «Jllpo3oduna» (Hopma, MyTaluu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moceBHOW.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabota No 5. «/3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.



JlabopaTtopHnas paborta Ne 6. «M3yuenne MoanuKaIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKAIUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOMCXOXKIECHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKIUHA. MacCoBBId U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KopoACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHCTHIX JUHUMH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TOIUILIONA0B. JIOCTMKEHHS CENEKIMM PACTECHHM, »XUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHonmorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexkomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHKeHepus. Kilerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHHpOBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. O.
HBaHOB.

Tabmupel 1 cxembl: kapta «LleHTpbl NpOUCXOXKIAEHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui», «I[lopoasl toMamHuX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanéunas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJOTHM», «KileTouHbIE KYyJIbTypbl H
KJIOHHpOBaHKE», « KOHCTpyHpOBaHKE U IEPEHOC IEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKHUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOPaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHSA.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHASA
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIIOB
NO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYMBOCT,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHBIN
Opouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsiMOHHBIE BOJHBI U JIped
reHoB. M30isnust 1 Murpanus.

EcrtecTBeHHbIII 0TOOp — HampaBisiomMii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTar 3Bodtonuu. Ilpumeps
MPUCTIOCOOJICHHUI y OpraHu3MoB. ApoMopd03bl U HAHOATANITAIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonorusi. PopMbl  IBONIONUU:  (UIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxIeHHE OT HECHEeUHUATU3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabnups! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOTO00pa3ue COpTOB pacTEHUI»,



«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannoHHas
U3MEHUYHMBOCTB», «Apomopdo3b», «Wnmoamantaumm», «OO0mas aereHepauus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOJIOTHIECKOE BUA000Pa30BaAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKPAaCKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «l[Ipumepsl 3alUTHBIX MPUCTIOCOOIICHUN Y
KUBOTHBIX», MOjielib «OCHOBHBIE HAIPaBJICHHUS 3BOJIOLUN», 00BEMHAS MOJIETh
«CTpoeHue roJIOBHOrO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYHIKWY, MUKporpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJna).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLINA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOJIOIMK. HavanbHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOIA.

Kaiino3oiickags »3pa ®W €€ TepUuOAbl: IAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
XKUBOTHBIX. [T0osIBIIEHME, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaXkeHue 3BOMOLMH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.



DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Butue mpeacTaBieHuil o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus aHTponoreHe3a. CxojcTBa u
pa3Inuus YeIoBeKa U )KMBOTHBIX. CHCTEeMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pasyMHbiii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIH.

Yenoseueckue packl. OCHOBHBIE  OONIBIIME  pachl:  €BPOIEOUIAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAlIbHASs]),  MOHTOJOUIHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBaHUA. EQWHCTBO 4e€I0BEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mwuiep, ['. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3HukHoBeHHe CoOJIHEUHOUM cucTeMbl», «Pa3utue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMHUYECKHX YEpPT CTPOCHMsSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YenoBeKa», «lpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE paChDy.

O6opynoBanue:  Mmymsiku — «l[Ipoucxoxkaenne — 4yenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHUSI KAMEHHBIX OPYJIud TEpPBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyoumsia, ckpebna), TreoXpoHOJoruueckas TaOnuIa, Koyuiekiuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHUM U
YKUBOTHBIX B KOJUIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mbl U OKpYsKamoUIas cpeaa.

DKoJIOrus KaKk HayKa. 3aJaudl U pa3iesibl SKOJI0TUUA. MeTobl 3KOJIOTHYECKUX
UCCJIEI0OBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamuss sxomorndeckux (HakTOpPOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(GbakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBHUI0O  aOMOTHYECKHX  (HaKTOPOB.
buosornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyaJiu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHE OWMOTHUYECKUMX B3aWUMOJCHCTBUW [UJIsl CYIIECTBOBAHMS
OpPIraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISIIUA U €€ peryssuus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
Opranu3moBy», «®Portonepuoanusm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISIUUUA UHPY30puu-Typenbkny», «[luiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJSIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OuOL€HO3a: BUIOBa,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
ouoneHose.

Okonoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCHUCTEMBI: OHOMacca, MNPOAYKLHUA. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIHMHM, YHUCIECHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMbI 03€P U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuuu. OcoOeHHOCTH OMocdepbl Kak
rJ100aIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BelIECTB U OMOTC€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yTiiepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEeJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJCHUs MPUPOJHBIMU pecypcaMu U HUX UCIHOIb30BaHue. JlocTkeHus
OHOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

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

Tabnuuel u cxembl: «llumieBsle nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHos3», «lIpumepHbie
aAHTPOTIOTEHHbIC  BO3JICUCTBUS Ha TOpUPOLY», «BaxHeWmmne HMCTOUYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢ dexT», «DakTophI
pPaJIMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivkanus « TunuuHble OWOIIEHO3bD», TepOapuid
«PactutenbHBIe COOOIECTBaY, KOJUICKIINH «bHoLeH03», «BpeauTenn BaKHEUIIIUX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSAEMbIX BHUIOB
PacCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMs  OOy4aloImMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS mpeamMeTra «buonorus» AOCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, pA3BUTHUS BHYTPEHHEHM TMO3ULHMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY KaroIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBAThLCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JICITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATCIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3IEUCTBHUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BOCHUTAHUA, POPMHUPOBAHUS KYJLTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTYyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO U  KOJJIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaMm mpodeccCHoHATbHON NesTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIC KU3HECHHBIEC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYXarOUIEH CPeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPoOJieM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIETEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUST 00 OKPYXaIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3J]aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeHW BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaroImmxcs, GopMHpPYyEMOit
MIPU U3Y4YE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOAANINX B HEM W3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHSI HAa OCHOBE HAayyHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO €SI TEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHUs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKaroL1e
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsl, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  yHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MetanpeameTHble pe3yibTaTbl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH yueOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMyJNIHUpPOBaTh U aKTyaJIM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKaIiU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTAThI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUS (DAaKTOB U SBJICHHIM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCyKIEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHaAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PAcCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE CpeJlcTBa ISt peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4YaeMbIX OMOJIOrMUYECKHUX OOBEKTax, a



TaKKe  MPOTUBOPEYUH  pa3HOTO  pOJa,  BBISIBJIEHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOUYHUKAX;

pa3pabaThiBaTh IUIaH PEIHICHUA MPOOJIEMBbI C YYETOM aHaIn3a HWMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSAM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JCSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyalUsX, B TOM YUCJIE PU CO3JaHUU YUCOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbBHOCTH U )KU3HECHHBIX CUTYaIUsX;

BBIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3WpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS], HaXOJIWUTh apryMEHThI [JIsl J10Ka3aTesbCTBa
CBOMX YTBEPKJICHUH, 3a]1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MOUCK MEPEHOCca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JaCTH
KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTb OPUTHMHAIBHBIC MOAXOAbl U PEIICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX WH(POPMAINH (TEKCTE YIEOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyITUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM Il BBIIOJHEHUSI YUYEOHBIX
3ajiay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMy  MpPEACTaBICHHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, JaarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM A3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ovonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HaBaHWS W 3alMATHl  WHOOpMAaIWH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCyXkaaemoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHUX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy W METOABl COBMECTHBIX JECHCTBUU C y4ETOM OOIIMX
WHTEPECOB, M BOBMOKHOCTEH Ka)I0TO YjieHa KOJUICKTHBA,;



IPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pEe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TIO3ULUWHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBbIE WU CMBICIOBBIE
YCTaHOBKM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM HpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaThb OLEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJs OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPeE3yJbTaTOB
NEATEIBHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIU3E pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OocBoeHHs mHporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yibTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUs y4ueOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYUHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHS), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUuH (KJIETOYHAass, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyenus (0 LEHTpax MHOroo0Opasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHANBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUUECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKpPYXaIOIKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPY>KAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JJIsl MpeJCKa3aHUsl HacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M TpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6nosIoruueckyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTUHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOIMYJIALNSA, TeHO()OH, SBOIIOLMS, ABIKYIINE CUIIbI ((haKTOPbI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  UTaHU,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHE TEeOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpHUs DOBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi 1 MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIIEYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus O0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXaIOIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY>KaIOIIEH
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pallHOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJIOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPAaTOPHbIE M MpPaKTUYECKUe pabdOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ IHCHMEHHbIE M YCTHBIE COOOIICHMS,
00001ast 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mn P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
buonorus xak Hayka 2 1 0.5 bubnroreia LIOK
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
JKuBbie cucTeMbl U UX OpTaHU3aLUs 1
https://m.edsoo.ru/7f41¢292
. bubnuorexa [IOK
XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 1
https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
XK 6 1
FBSHEACATETPHOCTD [ICTRH https://m.edsoo.ru/7f41¢292
Pa3sMHOXEHUE U MTHAMBUAYAIBHOE PAa3BUTHE 5 1 bubmmnoreka HOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHIMBOCTD 2 1 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4 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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM nudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 1 1
IBOITIOLHONHAL GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKarolas cpeaa 5 1 bubmorexa HOK
P 24 tHast cpen https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo06 9 1
000IIIECTBA U IKOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnunyectBo yacos DJIEeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs1 oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeToibl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [JOK
2 «Vcnonb3oBaHue pa3aIMUHbIX 1 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YUYEHUU
OMOJOTUYECKHX OOBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnunoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUW COCTaB KIIeTKU. Boma | bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 Bbenku. CocTaB u cTpoeHne 6eIKoB 1
p https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubnnorexka [HOK
KaTaJINTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»
7 Yraesoapl. JInnuasl 1 bubnmoreka [JOK



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

https://m.edsoo.ru/863e¢6870

8 HyxknennoBbie kucinotsl. AT® bubmmorexa [IOK
https://m.edsoo.ru/863e6d5c

9 Hcropust u MeTObI U3yUYEHUS bubnmoreka [JOK

kietku. Knetounas teopus https://m.edsoo.ru/863e6e88

10 Knerka xak nenocrtHas xuBas

cucremMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2
«M3y4eHue CTpOeHUs KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ft0
OakTepuil o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpEIaparax u ux
OTUCAHUE»

12 OOMEH BEIIECTB UM META00IN3M bubmorexa LOK
https://m.edsoo.ru/863e766¢c
bu6mmorexa [IOK

13 Porocumres. XemocuHTes https://m.edsoo.ru/863e7c98

. bubnuotexa [JOK
14 dnepremieckuii oOmeH https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kJeTku. Muro3. JlabopatopHas
15 pabota Ne 3 «Habmronenue Murosa B 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorekxa [IOK
MaTpU4YHOIO0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsus — OuocunTe3 Oenka bubmmorera [IOK

https://m.edsoo0.ru/863e796¢



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢hopmbl )KU3HH — bubmuorexa [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DopMbl pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [IOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopHnast pabora Ne 4 0.5 bubnnoreka [JOK
«3y4yeHune cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NuauBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
oy I'eneTnka — Hayka o bubnuorexa [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmoreka LIOK
P ) prA https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrHOpHUIHOE CKpELMBaHue. 3aKOH
JurnGpuzoe ciper Bu6nuorexa LIOK
25 HE3aBHCHUMOTO HacCJIeJOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe HacJae10BaHNe
npu3HakoB. JlaboparopHas padota
26 No 5 «M3yuenue pe3ynpbTaToB 0.5 bubnmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHMS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

https://m.edso0.ru/863e8c60



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

7 I'eneruka nmona. HacnenoBanue | bubmuorexa [JOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubnmoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOII»

HacnencrBeHnnast "3MEHYMBOCTb.

79 JlaGopaTtopnast pabota No 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30¢puiisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKPOIPENapaTax»

30 I'eneTuka yenoBeka 1 bubmorexa LHOK

https://m.edsoo.ru/863e8d78
Pesepsublil ypok. O6001eHue 1o

31 teme «HacnenctBeHHOCTD U 1

U3MEHYMBOCTH OPTAHU3MOB)
bu6mmoreka [IOK

32 Cenexups Kax HayKa 1 1pouece ! https://m.edsoo.ru/863e9214

1 MeToap! M JOCTUIKEHUS CEJIEKIINNA | bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacip | bubnuorexa [IOK
MPOU3BOACTBA https://m.eds00.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

11 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
aTa uuppoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuuyeckue A p
Bcero u3yueHusi  odpa3zoBaTesibHbIe
padoThI padoThI
pecypcsbl
1 DBOJIFOLIHS M METOBI €€ N3YUSHUS 1 bubmorexa HOK
t A Y https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHu 1 bubnnoreka [JOK
00 3BOJIIOLIHUH https://m.edsoo0.ru/863e¢9570
3 MuUKpO3BOTIOLMS 1 Bubmorexa ITOK
https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60 I;To HI;.}I abora JI\JI'O 1 1 0.5 bubmmorexa [TOK
paTopHast p B ' https://m.eds00.ru/863¢99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHYECKOMY KPUTEPHUIOY
5 JBroKyLIe cuibl (3J1EMEHTapHbIE 1 bubnuorexa [IOK
(akTOpbI) SBONIOIHNH https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E i 0TO 1
CTCCTBEHHEIT 0TOOP H ero Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpPTaHU3Ma U e€
OTHOCHUTEJILHOTO XapaKTepay
g Hanpasnenus u mytu | bubnuoreka [IOK

MAaKpO3BOJIFOLIMHU

https://m.edsoo.ru/863e9cle



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

bubmuorexa [JOK

? Heobparimocts ssommownn https://m.edsoo.ru/863eb5fa
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI bubnmoreka [JOK
€€ U3y4YeHUs https://m.edsoo.ru/863eb5fa
1 I'mnoressl NPOUCXOKIACHUS KU3HU HA bu6nuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 110 Apam U bubmuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOIIOLUN
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUil U KUBOTHBIX B
KOJUIEKIIHSX
14 CoBpemeHHas cuctema bubnnoreka [JOK
OpraHr4eCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOMOreHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBmoky1iue cuibl (pakTopsl) bubnnorexka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOITIOIIIH
YelioBeKa
13 YenoBeueckue pachl U IPUPOHBIE bubmuoreka [IOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863caea2
PesepBHrlil ypok. O60011eHue 1o
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJie»
20 DKOJIOTHSI KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubmuorexa [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruveckre 0COOEHHOCTH
. bubmmoreka [JOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas padora Ne
4. «BnausiHME cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bu6mmoreka [IOK
23 b
MOTHHECKHE GaKTOpEI https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssaun. [Ipaktuueckas padbora 0.5 bubnuorexa [JOK
Ne 2 «IToncuéT mioTHOCTH ' https://m.edsoo.ru/863eb5fa
MOMYJISINI pa3HbIX BUJOB PACTCHUI»
)5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN HIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIbI bubmmorexa [OK
. PaMIp!. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccust
bu6mmorexa [IOK
28 IT
PHPOAHBIC SXOCHTTEMBI https://m.edsoo.ru/863ebSfa
bu6mmoreka [JOK
29 AHTpPONOT€HHBIE IKOCUCTEMBI
P https://m.edsoo.ru/863ebSfa
30 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCHCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd 16
32 YenosedecTBO B Onocdepe 3emin 1
1 CocymiecTBoBaHUE TIPUPOIBI U | bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Coo011ecTBa U HKOJIOTHYECKUE 1
CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[MPOTPAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHETO oﬁmero 06pa3OBaHI/Iﬂ

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W POJH OMOJIOTHMH B CHUCTEME
HAYYHOT'O 3HAHMsI €CTECTBEHHBIX HAyK, B OPMUPOBAHHH COBPEMEHHOM
GCTGCTBCHHO-HaquOﬁ KapTUHBI MHUpa U HAYYHOT'O MHUPOBO33PCHUSA, O
BKJIaJIE POCCHMCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QPYHKIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKAa ISl PEIICHHS

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOTHYECKHUE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydyeHus (0 LEHTpaXx MHOrooOpaszus M NPOUCXOKIEHUS KyJIbTYPHBIX
pactennii H.M. BaBusnosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

VYMmenue BJIaACTb MCTOAaMHU HAY4YHOI'0 IIO3HAHUA B ouonoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC JKUBBLIX CHCTCM, IIPOLECCOB U HBHeHI/IfI;
OopraHu3anus n IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUXKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHP’I, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HA OCHOBAHUU MMOJTYYCHHBIX pCSy.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
MIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MpeBpaleHus] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




YMmenune MMPUMCHATH TOJIYUCHHBIC 3HAaHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOMIEH NPUPOJHON  CpPEIE;
IIOHUMaHUC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMU ¥ OHOTEXHOJOTHH [Uisi palloOHaIbHOrO

IpUpPOaOITIOJIb30BAHHA

VYMmenune peumiatb 3JIEMCHTAPHBIC T'CHCTHUYCCKUC 3ald4d HAa MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAHUEC, CLUCINNICHHOC HACJICAOBAHUC, COCTaBIIATH
CXCMBI MOHOI' H6pI/II[HOI‘O CKpCIIUBaHHUA JJIA npeacCKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHMBATh U HMHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOT0 CO/IepKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UucToUHUKOB (CMMU, HayuHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001m1ass 6MOIOrnYecKy0 HH(POPMAILIMIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MMOHSATHHHBIN armapar OHoJIOrHun

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHU3HCHHBIX 3a4a4

YMeHHne pacKphiBaTh COACpPKAHUE OWOJIOTHYECKUX TEPMUHOB W

TIOHSITHI: BU, NOIMYyJALNA, l“eHO(I)OHI[, 9BOJIIOLIUA, ABWIKYIIHUEC CHUJIbI




(paxtopsr) IBOJIIOLIMH, MPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHTbl,  I[eNu  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyrtei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XMBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(HabmroIeHHEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHMOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKHX OOBEKTOB: BUJOB, MOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OWOTEOLEHO30B M  DKOCUCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BeIeCTB U MOTOKA YHEPTUH B HKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEM MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJ'ICHI/II\/'I, IJId TIPUHATUA TPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOIIUX JOJIEH, COOM0OIEHUSI HOPM
rpaMOTHOTO TMOBEACHUS B  OKPYXAKOMIEH MNPUPOJHON  CpEJeE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId palfluOHAJIBHOTO ITPUPOAOIIOJIB30BAHUSA

VYmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYecKue paboTsl,
coOmoarh mOpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHUEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbiX UCTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3naBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIEHUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBIN alrrapar ouonoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMeHT COAEPKAHUSA

buonorus xak Hayka

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B popmMHUpOBaHUU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYecKiX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OINHCAHUE,
W3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTka

JTAHHBIX )

JKuBnIe ccTEMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3yudeHus Ouosnoruu. CoiicTBa

OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHH OpraHu3alii OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKHUM COCTaB KICTKH. XHWMHMUYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OoCMOTHYECKOTo Oananca

benku. CoctaB u crpoeHue OenKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHM CTPYKTYphl O€IKOBON MOJIEKYJbI (IepBUYHAs, BTOPUYHAS, TPETHUHAs U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYEecKHe CcBoiicTBa OenkoB. buonorndeckue
¢GbyHKIUN OEIKOB.

®epMeHTHl — Ouosornueckue karanuzaropbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpaTHas cneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus

(bepMeHTOB OT HCOPIraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), Jucaxapuabl
(caxapo3a, JnakTo3a) W TMoOJMcaxapuabpl (Kpaxmal, TJIUKOIE€H, LEJUII0I03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlunuaer:  TpurMuIepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkuuu nunuaoB. CpaBHeHUE

YTJICBOJOB, OCJIKOB M JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmpe MPU3HAKA KIETOK: 3aMKHYTast
HapykHass MemMOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeTok: sykapuoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
nMpokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTHYECKOM KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOHN, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢bynkuun. [Inazmarudeckas memOpana, e€ cBoiicTBa U pynkmu. L{utonnasma u eé
opranouipl. OTHOMEMOpAaHHBIC OPraHOMJIbI KJIETKH: SHJOIUIa3MaTHYeCKas CETh
(OIIC), ammapat ['ombmku, auzocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIETKH:
MUTOXOHJIpUH, IIACTUAbL. [IponcxoxkaeHne MUTOXOHAPHUM W IacTui. Buibl
miactug. HemeMOpaHHBIE OpraHOM[IBI KIETKH: PUOOCOMBI, KJICTOYHBIA IICHTD,

PECHUYKH, KTyTUKH. OYHKIIUU OPraHOUAOB KJIETKU. BriroueHus

Snpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KuzHenesTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0OIU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €MHOTO Mpolecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHEPTHUU B KIICTKE

4.2
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®dortocunTte3. CBeroBas U TemMHOBas (a3wl hoTocuHTE3a. Peakuuu GorocuHTe3a.
D¢ddexTuBHOCTL PpoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusunue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €r0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3HpYIOIHe OakTepuu. 3HAYEHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepF€TI/I‘{eCKI/Iﬁ oOMEH B KIIETKE. Pacmiernnenue BCIICCTB, BBIACICHHEC H
AKKYMYJIUPOBAHHUEC OSHCPrun B KIICTKC. OTaIbl OHCPICTUYCCKOT'O oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopoleoe OKHCJICHHEC, WJIH KJIETOYHOC

npixanue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa

4.4

Peakuuu matpuusoro cuntesa. ['eneruueckas nnpopmarus u JIHK. Peanuzanus

reHeTnyeckol unHdopmanuu B kieTke. ['eHeTHMyecKMi KOJ U €ero CBOMCTBA.




Tpanckpunums — marpuudblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KomupoBanue amunokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuild, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPraHU3MOB

5.1

5.2

Knerounsnii WK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MHUTO3.
[Tpouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAaO0Op — KapHUOTHIL.
JIUMIIONAHBIE WM TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wimerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Gecrnonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €I0 3HAUYCHUC AJIA CCIICKIIMU
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5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoAsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonoruuecknii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIE
KEJIC3bl: CECMCHHUKU U ANYHUKH. O6p330BaHI/I€ " Ppa3BUTHC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, sULEeKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

WnpuBuayanbHOe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpuonansHoe pasButue. Tumbl
MIOCTAMOPHUOHANIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3agaun reHeTuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHiicKuX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYeCcKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yEeMasl B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAaHMS TPU3HAKOB, yCTaHOBJIEHHble [. MeHnnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pAacCIUEIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramet. [1onHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBAaHU. AHAIM3UPYIOIIEe
cKkpelmiuBaHue. lcrnonp3oBaHuE — aHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACcJIeIOBaHUIO TIeHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeNeleHHe Moia. AYTOCOMBI M TIOJOBBIE
XxpoMocombl. ['oMorametHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAMOHHON W3MEHYMBOCTU. BapuanuoHHBII psin M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHBIE M KadeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WiIM TEHOTUIIMYECKas, M3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U T1OJIOBOM TMpoliecCc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIE
(akTophl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHUIA,
OMOXMMHYECKUH, MOJeKyIsapHO-reHeTuueckuil. CoBpeMEHHOE OlpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananu3a. HacnencTBeHHble 3a00jeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3HU, 00JIE3HU C HAClEACTBEHHOM MPEeapacioyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHble MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"OCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTHUUCCKUX
0ose3Heil. MeanKO-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNM YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIeHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

1I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelleKUMU. MaccOoBbIi M MHIWBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE cKpeluBaHue — ayTOpUIUHT.
Otnanénnas ruOpuamszanuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE NOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTaIlbl
co3nanus pexomOuHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KyJbTypbl.  MHKpOKJIOHAJbHOE  PAa3MHOKECHHE
pacrenuii. KinoHUpoBaHHE  BBICOKONPOAYKTHBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

OBOJIIOIMOHHAS OMOJTOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomouuu.  [lameoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUs] BHMJIOB B IAJIEOHTOJIOTMYECKON JIETONUCH, NepexoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH u  (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
PYOMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTHM H OCHOBHBIX MeTa00INIECKUX HYTefI Y BCEX

OpraHnu3MoB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKyIIME CHUJIbl 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs U3MEHYUBOCTbD,

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHSIL[I/ISI KakK €ArMHKuIa BUJa U 3BOJIFOIIUA

1.4

1.5

JBmwxyme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnust u murpanus. EcrecTBeHHbI 0TOOp — HanpapIsIOIUi (akTop
sBOIOLIU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT d3BOMIONMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun n Bunoo6pasosanue. Kpurepuu Buga. OcHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, SKOJOTHYC€CKOC

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIFOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLINN

2.1

2.2
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Bo3nukHOBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuHble TIpEACTABIEHUS O 3apOKICHUU KU3HU. HayuHble TrUNOTE3bI
BO3HUKHOBEHMS JKM3HM Ha 3emsie: aOMOreHe3 W TaHCIepMus. XUMHUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpabie staner Omosnorumdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJIICTKHU 1 UX DBOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPTraHU3MOB

PasButue xu3znm Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oickas dpel. [lameo3oiickas spa W €€ NEpUOIbl: KEMOPUNCKUH,
OPIOBUKCKHW, CUJIYPUMUCKUH, JI€BOHCKHH, KaMEHHOYIOJIbHBIM, IEPMCKHI.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas 3pa u €€ mepuoisl: NaAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX IPOIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHnu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DBoroMs 4ejaoBeka. AHTPOIOJIOrUsS Kak Hayka. PazButue mpencTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. Metoapl HU3YUCHUA AHTPOIOICHE3a. CXO,Z[CTBa )51




2.5

pa3nuyKs yeroBeka U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBIH 00pa3 >XU3HU, HM3TOTOBJICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTalbcKui, Yenosek
pa3syMHblii. Haxonku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacnpocTpaHeHus, 00bEM IOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

YenoBeueckne pacsl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJION IHAs (3KBaTOpHaNIbHA), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENICH YEIOBEYECKUX Pac

K yCIIOBUSIM cylecTBoBaHUs. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M pa3lielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHMi. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  ¢aktopel. Knaccupukamusi  sKomorndeckux — (pakTopos:
abuoTnueckne, OMOTHYECKWE W aHTPOIOreHHbIE. JleHCTBHE HSKOJOTHMYECKUX

(haKkTOpOB HA OPTAHU3MBI
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AbGunotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaKHOCTb. POTONEPHUOAU3M.
[IpucnocoOnenus OpraHusMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OHUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUUECKHE XapPaAKTCPUCTUKHU MOMmyJIs I U. OcHOBHBIC IIOKa3aTciIn
nomyJrsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTL, IPUPOCT,

MUTIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIHUHU U e€ peryisiusa

COO6III€CTB3 1 3KOJIOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHAas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBs3u B

OHOIIEHO3€E

4.2

Okosnoruyeckue cucrteMbl (dkocucteMbl). [lonste 006 dKocucteme H




4.3

6HOFCOHCHO3€. (I)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBI, pelylileHTbl. KpyroBOopoT BemecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuieBbie) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble memu U CeTH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OMoMacca, MPORYKIHSA. DKOJIOTHYECKHE
MUPaMUBL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoansie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOIHOTO MU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO03KOCHUCTEMBL.
Bbuonorndeckoe n X031HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOT0 pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. ['paHuIsl, coCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHocTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
ouoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yriepona, azora). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPONOTEHHBIE M3MEHECHHsI B Onocdepe.
['moGasibHBIE YKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIpABJIEHUS MPUPOAHBIMHU pEcypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUpPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1. buonorus 10 knacc. [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u
npyrue/Ilon pen. Ilaceunuka B.B. AO «M3natensctBo «IIpocBemnieHue.

2. buonorus 11 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u
npyrue/llon pen. Ilaceunuka B.B. AO «M3natensctBo «IIpocBerieHue.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Taceunuk B. B., IIsenoB I'. I'., E¢pumosa T. M. buosnorus. [Toypounsie
pa3pabotku. 10-11 knaccel. ba3zoBelil ypoBeHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/863eb10e
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