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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUM TEOPETUYECKYI0 OCHOBY IS
OTIpe/ieTICHUs] TMOAXOM0B K (OpMHpOBaHUIO cOAEpkKaHHUS Y4eOHOro MpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble TnonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXXEHUS 00 OOIINX HENSIX U
NPUHIUIIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHETO
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU MPUPOJIHI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpeieTICHbl OCHOBHBIC (DYHKIIMM IPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYDA.

[Iporpamma 1o Owuonoruum Aa€T NpelcTaBiIeHUE O I1eniaX, 00 obuiei
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yueOHoro mpenmera «buosorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
colepKaHHe, €ro CTPYKTypy, pachpeneiieHue T1o pasieraM H  Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYECHHsI Y4eOHOTro MaTepuajna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcsl.

B nmnporpaMmMe 1o OHONOTMHM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NeATeIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HUW OWOJoruu, Onarojapsi 4emy B HeE
MPOCMATPUBAETCA HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
(opMUpOBaHHEM  €CTECTBEHHO-HAy4HOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3JI0POBOM
oOpa3e >XU3HM U OEpeKHbIM OTHOLICHHEM K OKpYy)Kalollled MPUPOAHON cpee.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOMINUX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yIEJIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Te€HETUYECKOTO KOHCYJIBTUPOBAHUSA, 000CHOBaHUS 9KOJIOTHIECKHU
1eJIeCO00Pa3HOro0 TOBEIEHUS B OKPYKAWOLIEH TNPUPOAHONH cpele, aHanimsa
BIIUSTHUSI XO3SUCTBEHHON NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE TPHUPOIHBIX H



HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOro npeamera «buonorus» mpoauKTOBaHO HEOOXOAMMOCTHIO 0OECTICUCHUS
YCIIOBUM JJISl PELICHUS] OJHOM M3 aKTyaJdbHbIX 3aJ1ay MIKOJBLHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (HOpMUPOBaHHE Yy  OOyYarOIIMXCA
CIIOCOOHOCTH aJalTUPOBAThCS K M3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0O1mero o0pa3oBaHMS 3aHUMAET BAXKHOE
Mecto. OnHa obOecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAy4YHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HAHMS O >KUBOW MpUpOIE, €€
OTJIUYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIIOLUHU, CO3JAET
yCJIOBHUS  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JJIsl PEIICHUs] BOCTUTATENIbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenune O6uosnoruu obecneunBaeT yCJIOBUS A (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHYECKOM KYJIBTYpbI, CIIOCOOCTBYET HHTETpAIlMi OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHHUIO €ro COJACp)KaHUs, TMPEJCTaBICHHOr0 B MporpamMme Io
ouonoruu.

OT60p conepxanus ydeOHOro mnpemmera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TO3UIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUHU C
KOTOPBIM O0Oyd4aromuecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMbBIC JIS
dbopMupoBaHusi O00IIEH KyIbTYphI, OINPENCISIONINE aJeKBATHOE IOBEICHUE
YyeJoBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TMpaKTU4YecKoi nearerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMM
3aHUMAIOT AJIEMEHTHI COJIEP)KaHMS, KOTOPBIE CITyKaT OCHOBOM /it (POPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHH
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE CoOJAepX aHUS Y4eOHOro maTepuaia B TPOTPaMME IO
OWONOTUM  OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTETbHBIX OCOOEHHOCTSX XKMBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alivuu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeNbHble JIMHUK: «buonorus kak Hayka. MeToJ bl



Hay4yHOro mo3HaHus», «Kierka kak Ouonoruueckass cucteMa», «OpraHu3m Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra M NpPUOOpEeTeHHEe YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JI TPAMOTHBIX JCHCTBUM B OTHOIIEHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYUYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBujiax, CIy>KaluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONINXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromUXCs TMO3HABATEIbHBIX, HHTCIUICKTYJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHaih3a JAHHBIX O IMyTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINH;

CTaHOBJIEHHE Yy OOydYamoIMXCcsi O0OIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHSATH M OLEHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa >KUBOM MPUPOAbBl HA OCHOBAHUM 3HAHUM M ONbITA, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSTEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOABI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOCHUS AITHIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUECKUX UCCIIETOBAHMIA,

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKHX 3HAHWM JJIsI TOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUNM U YMEHUN B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBLHOCTH M0 OTHOIICHUIO K OKPYXAIOIIEH cpene,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep MPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero obGmiero oOpaszoBanusi «buonorusi», mzyuyaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0a30BOM YPOBHE CpEIHEr0 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, Kilaccupukaius, MOJACIUPOBAHUE, CTaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MTPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIHNH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI W MMHEpaJbHBIX BewecTB B Kierke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHTl — Ouosiorudyeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Buramussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl  (TJ0k03a, pubo3a U JAe30Kkcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu JaunupoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTonorust — Hayka o kietke. Kinerounas reopus — npumep B3auMOJIeHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka xak 1enoctHas >uBas cuctema. OOmme NpuU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TMpokapuoTudeckas. (OcobeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTEHKA, MIIMKOKAIMKC, UX
dbyakmuu. [Tnazmarudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{uronnasma u eé
opranouasl. OnmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKU: MUTOXOHAPUM, TUIACTHUBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl 1uactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynstopHbiii eHTp kieTku. CTpoeHue siapa: saepHas 00o0JouKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammbel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYJOBaHUE IJsi MPOBEICHUS
HaOJII0/ICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3A JJISI YKU3HU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTKe. PaclierieHue BEIIeCTB, BbIICICHUE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcisaiuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpuuura venosexka (BUY) — Bo3z0yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza.  lIpodumaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nmutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukamus JTHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. WHtepdaza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKNE OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JICHUE HaJIBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusx Meiosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W SUYHUKU. OOpa3oBaHWE U Pa3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30W[, SHICKIeTKa) — CIepMaToreHe3 W OBOTCHES3.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. IloctaomOpuoHanbHOE pa3BUTHE. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounerii mukiny, «Pemnmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENAPATHI «Cnepmarto30uasl
MJICKOTTUTAIOIIET0», «SNIEKIeTKa MIIEKONUTaromero», «KapruoknHes B KIETKax
KOpEIIKa JIyKa», MarHUuTHas MOJENIb-alIuyInKaus «J/lenenne KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe muTO3a B KIJIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «W3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHKHU. BKIan pPOCCHIMCKUX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToabl TEHETUKH (THOPUIOIOTHYECKH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpenmBaHue. 3aKoH eIuHOoOOpa3us TUOPHIOB TMEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacHICIUIEHUS TMPHU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemBaHWEe. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanmsupyroniee ckpemnBanue. Mcnoinb30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnenoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAaCJIEJOBAaHUIO F'eHOB. HapylieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIPENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMorameTHble W TreTeporameTrHbie opraHu3sMbl. HacnenoBanue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIECTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KonnuecTBEHHBIE M KAauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Meio3 ¥ TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukarius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMenHoe OnpeeIeHNe FeHOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamm3a. HacnencTtBenHble 3a0ojeBaHUs 4YeJOBEKa: TCHHBIE OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a JKM3HU, TUATHOCTUKH, TPOGUIAKTUKH U JICUCHUS TeHETHIECCKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBAaHUE H €TI0
IIUTOTCHETUYECKasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3anMoIeCTBUE aJUIENIBHBIX TE€HOB», «[€HeTM4YeCcKue KapTbl paCTCHUHU,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanronHas W3MEHYUBOCTH», «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TPy KpoBu», «MyTallMOHHAS U3MEHIUBOCTHY.

OOGopynoBaHue: MOACTU-AMIUIMKAIMA «MOHOTHOPUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(OpMBI KPBUILEB U OKPACKU Teja), repdapuil «I opox MmoceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoaudUKalMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI 0MOTEXHOJIOTHM.

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CEJEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulpuamzanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENEKIMH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Talibl
co3nanus pexkomOuHaHTHOM JIHK wu TpaHcrenHwsix opranm3moB. Kierounas
nHxeHepus. Kiietounble KyJbTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuiet 1 cxembl: kKapTa «LleHTpBI TPOUCXOXKIEHWUS W MHOT000pa3us
KyJbTYPHBIX pacTteHuil», «llopoabl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBaHoBay,
«llonummonaus», «OOBEKThl OuOTEXHOJNOTUNY», «KIleTouHble KyJNbTyphl H
KJIOHHpOBaHUE», «KOHCTpyHnpoOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repobapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa H3BoJONMM. [laneoHTonornyeckue: mOCIEI0BATENIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIONUH BHUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAenEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Muxkpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBwxymue cuiabl ((pakTophl) SBOJIOIMK BHAOB B IpUpoje. MyTallMOHHBIN
mpoiecc ¥ KOMOWHATHBHAS W3MEHYHMBOCTh. [lOMynsIMOHHBIE BOJHBI U ApEid
reHoB. M30as1ust U1 MUurpamnusi.

EctectBeHHbii 0TOOp — HampaBismuil Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[IprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l 1 HAHOATATITAIIH.

Bun wu BumooOpaszoBanue. Kputepum Buga. OcHOBHbBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopmMbl  IBOMONHH:  (pryieTHYecKas, IWBEpPreHTHa,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOrO MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTtBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroodpasue cCopToB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIas gereHepaus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMPABJICHUS SBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuiekius «®DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaTthl «Pa3Butue HacexkoMoro», «Pa3Butue
JATYUIKA», MUKpornpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas padora Ne 2. «Omnucanue MPUCIIOCOOJIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE MPENCTABICHUS O 3apOXKIACHUU >XKU3HH. HaydyHble THIIOTE3BI
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOH 3BoJIoIMU. HavanbHbie 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg Hpbl. laneo3oiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 2pa ® €€ Tmepuoabl: MAJIECOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IMpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak OTpakeHHe »HBOJOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

HBuwxymue  cwibl  (pakTopbl) — aHTpOHOreHes3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxomdamui, YenoBek HeanaepTranbCKuh, YHenoBek
pasyMHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHaJIbHas),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl U cxeMol: «Bo3nukHoBenne CoOJIHEUHOH cucTEMBI», «Pa3Buthe
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKHUX 4YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6GopynoBanue:  mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydueHue UCKOMAEMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAKOLIas cpeaa.

DKoJorus Kak Hayka. 3aaud ¥ pa3fenbl 3KOJOTUH. MeTOo bl SKOJIOTHYECKUX
UCCIEOBAHUN. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOJIOTrMYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMO/JICHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HadyeHue OMOTHYECKUX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH momyJsissiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnmuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTHU NOMYJISIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomorudaeckue 0COOEHHOCTA PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBO opraHm3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHasl, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBSI3M B
OHoLIeHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBOopoT BEIIeCTB U MOTOK YHEPTUU B SIKOCUCTEME.
Tpopuueckue (nmumieBble) YPOBHM 3KOCUCTeMBI. [lumeBble 1emu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMOMacca, MNPOAYKLIHS. IKOJOTHMYECKHE
NUpamMubl: NPOAYKUUHU, YHCIEHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycTouuBocTH sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anpbHON JKOCUCTEMBI. J[MHamMuyeckoe paBHOBecHMe U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMiin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpasust Kak OCHOBa ycToiunBocTu 6mocdepsl. OCHOBa parumOHAIBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHEe. JlocTHKeHus
OMOJIOTMHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHanackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmu mnutanus», «IKoJOorMUYECKas MHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIAOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBerii adpdexT», «DakTopbl
pPaAMOAaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInkanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoii ®enepannu, U300pa’k€HUS OXpPaHIEMBIX BHJIOB
PAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAMM K OOy4YeHWI0  OHOJOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJWYHWE HKOJOTUYECKOTO TPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U 1Y XOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapIIeMy MOKOJECHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JIOJDKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOITUXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U ONbITa JACATEIBHOCTH B MPOIECCE peaavu3alli OCHOBHBIX HampaBJICHUMN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOILJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MTaMSITHUKAM MPUPOMBL,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWOJOTMM, TOHMMAHUS 3HAYEHUs OWOJIOTMM B TO3HAHUH 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE TOCTEJCTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUSs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM KX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOAOIIONB30BaHUEM  (COONIIOICHWE  TPAaBMJI  TOBEACHHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIC 3KOJOTHUYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIATH HX;

HaJMYHUE Pa3BUTOTO DKOJOTHYESCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIbITa TEeSATETHHOCTH IKOJIOTUIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATEIIBCKOW KYJIBTYphl KaK CpeJCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmIecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU JJII COBPEMEHHOM HHBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOIeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IMIOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHUE JeflaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTUYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JIEATEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHUs, SIBIEHUE, MPOILIecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe,  HOKCIEPUMEHT U JAPYTHXx),
yYHUBEpCAJIbHbIE Yy4YeOHble JeWcTBUS (TIO3HABaTeIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIETEHIMH OOYyYarouuxcs, CIOCOOHOCTD
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWUSI M  yHHBEpPCAIbHBbIC Yy4YeOHBbIC JICHUCTBUA B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHBIMHA Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  IpoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC MPU3HAKH, YCTaHABIWBATh
CBSI3M C APYTUMH MOHSATHUSIMH);

OmpeAeisaTh LEJIH JeSITEIbHOCTH, 3ajJiaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBSICHEHUS (PAKTOB U SBJICHUM
YKABOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHBOPEUYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIECHUM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a7a4, MPUMEHEHU IO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMUpOBaTh HAYyUHBIN TUN MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI [JIs J10Ka3aTeJbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTelH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBapsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHITH PA3IMYHBIE METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (U3NYSCKHEe U
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiajeHue YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOTHEHUS TMpeajiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOIO TOUYKY 3PEHUSI C HMCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS TP PEIICHNN yIeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIsl BBISIBICHUS MpPOOJIEeM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIISITh ITO3HABATEIBHYIO JIESITEIBHOCTD, BBIABIIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUN;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pediieKCMM  KakK  OCO3HAaHUS
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIIPETAIUH U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHHS W
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusAX, CBSI3aHHBIX C Ouojoruei. B mporpamme mnpemMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAIE POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKMX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, Meradonmu3M (0OMEH BEIIECTB U MpEBpallcHHUe
SHEPIruM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE WU3JaraTh OWOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX IPUMEHHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIMYMHAMU, OOBSICHEHUE MOTYyYCHHBIX



pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH MMOJTYYEHHBIC 3HAHWUS IS OOBSICHEHUS OMOJOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C [eJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 370POBBS M 30POBBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, NMOHMMaHUE HEOOXOJUMOCTH HWCIIOJIb30BAHMS JTOCTHKCHUM
COBPEMEHHOM owonorun W OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICINICHHOE HACICOBAaHUE, COCTABJIATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MpEeCKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE W MPAKTHYECKHE padoOThl, COOJIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUSA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W PO OWOJIOTHH B CHCTEME HAYIHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DPYHKIIMOHATBLHON
IPaMOTHOCTH YEJIOBEKa JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IeNu MUTaAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJOTMYECKUE TEOpuu (PBOJIONMOHHAS Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtea K. M. bapa, yepenoBanusi rjiaBHbIX HalpaBiICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBJIICHHM, OpraHU3aivs U MPOBEJICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TOJTYUYE€HHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBbIE 3HAHUSA I OOBSICHEHUs OHUOJOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JII0ICH, COOMI0OIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKpPYXKaIOIIeh
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MEPEHOCa BEILIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH MUTaHUs);

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COOJIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMoIOrnYecKyr0 UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 05 bubnuorexa [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01ecTBa 1 9KOJIOTHYECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue
Bcero
padoThI padoThI
1 buonorus B cucreme Hayk 1
Mertomp! mo3Hanus kUBOU npupoibl. [IpakTudeckas padora Ne 1
2 «Hcronb3oBaHue pa3IMYHbIX METOJIOB MPU U3YYEHUU OUOJIOTMUYECKUX 1 0.5
00BEKTOBY
3 Buonoruveckne cucTeMbl, IPOIECCH M UX H3yYCHUE
XUMUYECKUH COCTaB KIETKU. Bojga u MUHEpaJIbHBIE COJIU
5 benku. CoctaB u cTpoeHue OEIKOB
depmeHTh — OHMOJIOTHYecKre Katanu3aTopsl. JJabopaTtopras padora Ne 1
6 «/M3ydeHne KaTaTUTHYECKOW aKTUBHOCTH (DepMEHTOB (Ha mpuMepe 1 0.5
aMUJIa3bl WM KaTajasbl)»
Vrinesoasl. JInnuael 1
Hyxkneunosbie kuciaotel. ATD 1
Uctopus u metoap! uzyuenus kiuetku. Kinerounas reopus 1
10 KiteTka xak meiocTHas )KuBasi CucTeMa 1
Crpoenue sykaprotuyeckoil kinerku. Jlaboparopnas padota Ne 2
11 «3yueHne cTpoeHUs KIIETOK pacTEHUI, )KUBOTHBIX, TPHOOB U OaKkTepuit 1 0.5
M0l MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax u uX OIMHUCAHHE»
12 OOMeH BeleCTB WIM MeTa00IN3M 1
13 dotocuHTe3. XEMOCHHTE3 1
14 OHepreTuyeckuii oOMeH 1
15 JKuznennsiit nuka kietku. [lenenue knetku. Muros. JlabopatopHas 1 0.5




pabora Ne 3 «HabmroneHne MUTO3a B KJI€TKaX KOHYMKA KOPEIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

16 buocunTe3 6enka. Peakiiys MaTpUYHOTO CHHTE3a 1

17 Tpancnsmus — 6rnocuHTe3 OenKa 1

18 Hexnerounsie (hopMbl )KU3HA — BUPYCHI 1

19 @opMBI pa3MHOKEHUS OPraHU3MOB 1

20 Meiios 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOA0TBOPEHHUE.

21 JlaboparopHas padota Ne 4 «3yueHre cTpoeHUs OJIOBBIX KJIETOK Ha 1 0.5
TOTOBBIX MUKPOIIpErapaTax»

22 NnnuBuayanbHOE pa3BUTHE OPraHU3MOB

23 I'eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U M3MEHUYNBOCTH

24 3aKOHOMEPHOCTH HACe0BaHUs TPU3HAKOB. MOHOTHOpHIHOE 1
CKpelllBaHHe

o5 JuruGpuaHoe ckperuBaHue. 3aKOH HE3aBUCUMOTO HaclleZJOBaHUS 1
MIPU3HAKOB
CueruieHHOE HacjIea0BaHue Mpu3HakoB. JlabopaTopHas padora Ne 5

26 «M3ydenne pe3ynbTaToOB MOHOTHOPHIHOTO U JUTHOPUIHOTO 1 0.5
CKpEILMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOMpEnapaTax»

27 I'eneruka nona. HacnenoBanue mpu3HakoB, CLEIJICHHBIX C TIOJIOM 1
N3menunBocTh. Henacnenctennas usMmeH4nBoOCTh. JlabopaTopHas

28 pabota Ne 6. U3yduenune MoanpuKaiioOHHON H3MEHUMBOCTH, TIOCTPOCHHE 1 0.5
BAapHUAIIMOHHOTO PAJIa ¥ BAPUAIIIOHHOM KPUBOI»

29 HacnencrBennas namenunBocth. JlabopatopHas pabora Ne 7. «Ananus 1 0.5
MyTalui y Jpo30(uisl Ha TOTOBBIX MUKpOTIpEnapaTax» '

30 I'eneTuka yenoseka

31 PesepBHriit ypok. O600meHue mo reMe «HaciaencTBeHHOCTh U




M3MEHYMBOCTh OPraHU3MOBY
32 Cenekius Kak HayKa U IIpoLecc

33 MeTomp! ¥ JOCTHKEHUS CEIEKIINN PACTCHUN U )KUBOTHBIX
34 broTexHOI0rHs KaK OTpacib MPOU3BOICTBA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka B Konrpoabubie | Ilpakruyeckue
cero padoThI padoThI

DBOJIIOIHS U METOJIbI €€ U3yUCHUs
HcTopust pa3BUTHS MPEACTaBICHUN 00 3BOIONNN

3 MHUKpPO3BOITFOIHS
[Momynsiust Kak >JeMEeHTapHas €IUHHIIIA BUAA U SBOJIOIHH.

4 Jlaboparopnas padota Ne 1 «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY 1 0.5
KPUTEPHIO»

5 JIBuKkymiue cuibl (3ieMeHTapHble (PaKTOPhI) IBOJIOIUU

6 EctectBennslit oT00p 1 ero Gpopmbl
Pe3ynbTathl 3BOIONUHN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB 1

7 BH1000pazoBanue. JlaboparopHas padota Ne 2 «Onucanue 1 0.5
MIPUCTIOCOOIEHHOCTH OpraHru3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
Hanpasnenus u myT MaKpO3BOJIIOLUH 1
HeoO6parumocTtsh 3BOTIONNH 1

10 Hcropus sxu3Hu Ha 3emMiie U METObI €€ N3YICHUS 1

11 ['unoTe3bl MPOUCXOXKACHUS KU3HUA Ha 3emiie 1

12 PazButue xxu3HM Ha 3eMiie IO 3paM U Ieproam 1
OcHOBHBIE ATaIbI BOJIOIUU PACTUTEILHOTO U dKUBOTHOTO MUPA.

13 [Ipaktuueckas paborta Ne 1 «/3yueHne HCKOMaeMbIX OCTaTKOB PacTEHUI 1 0.5
Y KUBOTHBIX B KOJUICKLIHSX)

14 CoBpeMeHHas cucTeMa OpraHMYecKoro Mupa

15 DBOIOIHS YeTIOBEeKa (aHTPOIOTEHE3)

16 JIBrokyiiue cuibl ((pakTopel) aHTpOIIOTEHE3a




17

OcHoBHEIC cTaauun 35BOJIIOIIMH YCIIOBCKaA

18 YenoBeyeckne pachl U IPUPOIHbIEC aAaNTallMH YeJIOBeKa

19 PezepBHblii ypok. O0o0mIeHne 10 TeMe «BO3HUKHOBEHUE U Pa3BUTHE 1
YKU3HU Ha 3emiie»

20 DKoJIoTHs Kak HayKa

21 Cpenpl oOuTaHus U SKOJIOTHYECKUE HaKTOPbI
AoGuotuyeckue daxropsl. JJaboparopnas padota Ne 3.

29 «Mopdonoruyeckre 0COOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTaAHUS. 1 05
JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE '
YEpPEHKOB KOJIEyCa

23 buoTtnueckue GakTopsl 1

24 DKOJIOTHYECKHE XapaKTepUCTUKH nonysiuuu. [Ipaktuyueckas pabora Ne 2 1 05
«[TocuéT TIIOTHOCTH MOMYJISIIIANA PA3HBIX BUIOB PACTCHUID) '

25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3

26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

97 OcHoBHBIE TIOKa3aTeNIN SKOCUCTEMbI. DKOJIOTUYECKHE MUPAMUIbI. 1
CaotictBa 3KocucteM. Cykieccus

28 [IpupoaHbIE IKOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimobdanbHas s3kocucTema 3eMitu 1

31 3aKOHOMEPHOCTH CYILIECTBOBaHUs 6uochepsl 1

32 YenoseuecTBo B buochepe 3emiu 1

33 CocyiiecTBoBaHUE MTPUPOBI U YEIOBEUECTBA 1

34 PezepBHblit ypok. O0o0mieHne TeMbl «Coo0O11iecTBa 1 9KOJIOTHYeCKHe 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHWUH O MECTe W POJHM OHOJIOTHU B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJOBEKa MJIs PEIICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpeiBaTh COACpKAHWE OHUOJOTHYECKUX TEPMHUHOB U
TIOHSATHMN: KU3Hb, KJIETKA, OpraHNu3M; MeTa0oJm3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aius >KUBbIX CHUCTEM, CaMOBOCIPOU3BEICHUE (PETPOIYKIIHS),

HACJICACTBEHHOCTh, UH3BMCHYNBOCTL, POCT U PAa3BUTUC

YMmenue uznaratb OUOJIOrHYECKUe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.. BaBunoBa), onpenensTh rpaHUIBI ©X TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOJaMHU HAYYHOI'O IIO3HAHUA B OounoJorun
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLECCOB U HBJ'ICHI/II\/'I;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pGSYHBTaTOB)

VYMeHHe BBIAENATh CYIIECTBEHHbIE NPU3HAKH BHPYCOB, KIIETOK
OPOKAapUOT M DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOGHHOCTH TMpOIlECCOB OOMEHa  BEIIeCTB U
IpeBpalleHus] dHepruu B KIeTke, (POTOCHHTE3a, IMIACTHUYECKOTO U
DHEPreTHYecKoro  OOMEHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOJIOTBOPEHHUS,  PA3MHOKXEHUs, HMHAMBUAYAJIBHOTO  pPa3BUTHUSA

opranusMa (OHTOT€He3)




YMenue MMPHUMCHSATH IMMOJIYYCHHBIC 3HaHHuA JIIs OG'LSICHGHI/ISI
6HOHOFI/I“ICCKI/IX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TNPAKTHYCCKUX
pelIeHN B OBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBBS ¥ 3/I0POBbsI OKPYXKAIOUIMX JIFO/ICH, COOIIOICHUST HOPM
OKpPYXaIoIlel  MPUPOAHON

HCIIOJIBb30BaHUA

T'paMOTHOI'O IIOBCJICHHUA B cpeac;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUU
COBPEMEHHOW OWMONOTMM W OWOTEXHOJIOTHH Uil PpaIlOHAIBHOTO

IPUPOIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE TE€HETHYECKHE 3a/Jauyd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAaHUE, CIEIMJICHHOE HacJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIUBaHUA JJIsA npeackazaHusa

HacJI€aOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TMPaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTre ¢ y4eOHBIM U JabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OLEHUBATh U HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTHYECKOTO COJEP>KaHMsI, BKIIOYAIONTYIO TICEBIOHAYIHBIC 3HAHUS
W3 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTEpHUAIbI);
STHUYECKHUE AacCleKThl COBPEMEHHBIX HCCIIEe0BaHUIl B OuoIOrUH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHue co3aaBaTh COOCTBCHHBIC TUCHbMEHHBIC U YCTHBIC COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX HCTOYHHKOB,

I'PaMOTHO HCIIOJIB30BATH MMOHATUHHBINA alrrapar ouoJiorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

ChopMupoOBaHHOCTh 3HAHUI O MeCTe M pOJM OMOJOTHU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYy4YHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJsl PELIeHMs

JKHM3HCHHBIX 3aJa4

YmMmenue PAaCKpbBIBATH COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMSA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOIEHHOCTD OpraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE daxTophl, IKOCHCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHI, PCAYLCHTHI, nenu IIUTaHUA,

IKOJIOTHYECKas MUpaMu/Ia, OnoreoreHos, ornochepa

YMmenue uznarate OuMoJiorHnyecKkue Teopuu (3BoJrOLMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYecCKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBeprioBa, yueHus o
o6uochepe B.M.  Bepnanackoro), ompenensTb ~ IPAaHULBl  UX

MNPUMCHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMH HAay4YHOTO TIO3HaHHS B OWOJOTHUHU
(HabmroleHWe M OMHMCAaHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHUMU;
OpraHu3aisi ¢ TPOBEICHHE OWOJOTUUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJMYyICHHBIX Pe3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

VYMmenne BBIACIATH CYIIIECTBCHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKNX OOBEKTOB: BHUJIOB, TMOMYJAIUH, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIylEHTOB,  OHOTCOIIEHO30B WM  DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJIEACTBECHHOMN H3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUII000pa30BaHUs, MPHUCIOCOOICHHOCTH
OPraHu3MOB, JCHCTBUS SKOJOTHUYECKHX (DAKTOPOB Ha OpPraHU3MBI,
nepeHoca BEIIeCTB U TIOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOTCHHBIX
W3MEHEHUH B SKOCHUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTAa BEIICCTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TOJNY4YCHHbIE 3HaHUS s OOBSICHEHUS
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, AJS MPUHATHS MPAKTHYECKUX
pelleHni B MOBCEAHEBHOM KU3HU B LIESIX 0OecredeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOIIUX JIIOJIEH, COONIOIEHUS HOPM
FPAaMOTHOTO  TOBEJEHUS B OKPYXKAWIIEW MNPUPOIHOM  Cpele;
MOHUMaHHE HE00X0IUMMOCTH MCIIOJIb30BaHUS JOCTHKEHUM

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aaa4u, COCTaBJIATb

CXCEMbI IIEPEHOCA BCHICCTB U SHEPIHU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJMHATH J1a0OpaTOpHbIE M MpPaKTUYecKue paboTshl,
coOmonarh npaBuia npu paboTe ¢ y4eOHbIM U JaOOpPaTOPHBIM

obopynoBaHueM




YMeHHne KPUTHYECKH OLEHUBATh U WHTEPIPETUPOBATh HWH(MOPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHMs, BKIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS

13 pa3auyHbIX UcTOuHUKOB (CMMU, Hay4yHO-ONYyJIsipHBIE MaTepUalbl);

? paccmarpuBath ry100aabHbIE 9KOJIOTUYECKHE po0OIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOUICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHnue co3aaBarb COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOLICHMUS,
10 000011251 OMOJIOTUYECKYI0 WH()OPMAIHIO W3 HECKOJIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSATUMHBINA arrapar OuoJIoruun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonoruu B (popMHUpOBaHUH

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUS KUBOW NpHUPoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHue, KilaccupUKalus, MOJCINPOBAHUE, CTAaTUCTHUYECKas oO0paboTka

JTAHHBIX )

JKuBrle cucTeMBl 1 HX opraHusanusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHu3aniid OWOCHUCTEM: MOJICKYISIPHO-TEHETHUECKHH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMHUYECKUH COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MAaKpPOJIEMEHTHI,
MUKpOdJieMeHThl. Boma u  MuHepanbHble BemecTBa. DOyHKIMM BOIBI H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMHHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (MIEPBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonornyeckue
(GbyHKIMH OENKOB.

depmeHTh — OHoJIOTHYECKHE Kartanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTtHas crneunduuHocts. Kodepmentsl. Butamunsl. OTinuus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYrneBoipl: MOHOCAaXapuabl (TJIIOK03a, pub03a U 1e30KCUpru003a), Tucaxapuibl
(caxapo3a, J5aKTO3a) W TMOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpurMuepuabl, — crepouibl,  gochosunuapl.  ['mapodunbHo-
ruspodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkimuu JIHK. Crpoenme u ¢dynkuuu PHK. ATO:

CTpoeHHUe U QPyHKIUU

3.5

Huronorusa — Hayka o kietke. Knertounas teopust. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xuBas cucrema. OOmiye MpU3HAKU KIETOK: 3aMKHYTas
HapyxHass meMmOpaHa, monekynsl JIHK kak reHermdeckuil ammapar, cucrema

cuHTEe3a Oeka

3.7

Tumb! KIETOK: dyKaprHOTHYecKass U MpokapuoTndeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuueckoil  kierku. Knerounas crenka Oakrepuil.  CTpoeHue
JyKapruOTHYEeCKOW KJeTKh. OCHOBHBIC OTJIMYMS PACTUTEITHHOM, >KMBOTHOU H

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkmu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Lluronnazma u eé
opranouipl. OnHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpraHOW[IBI KIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIacTHI. Buapl
mwiactua. HememOpaHHble OpraHouibl KIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTHKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaropHbiii meHTp kieTku. CTpoeHue sapa: saepHas o000J0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65[TCJ'II)HO CTh KJICTKH

4.1

OOmeH BemiecTB, WM METaboIn3M. AcCUMUIANUA (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALUS (JHEPTETHYECKHIT OOMEH) — JIBe CTOPOHBI €IMHOTO TIpoliecca
Merabosim3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbIA. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIETKE

4.2

®ortocunte3. CBeToBas u TeMHOBas (aszbl GortocunHTe3a. Peakuuu poTocuHTe3A.
DddextuBHOCTh (oTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HH Ha 3emie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIMICHHS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3HpyHIue OakTepuu. 3HAUeHHE XEeMOCHHTE3a s

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKHﬁ OOMEH B KIICTKE. Pacmiennenue BCIICCTB, BBIACIICHHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKC. OTalbl OHEPTCTUICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BHUEI. KI/ICJ'IOpOI[HOG OKHCJIICHHUC, WU KIJIICTOYHOC

npixanue. DPPEeKTHBHOCTh YHEPTeTUIECKOT0 OOMeHa

4.4

Peakiiun matpuuHoro cuHtesa. ['enernueckas nndopmanus u JJHK. Peannzanus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIeTKe. |I'eHeTHueCcKuMii KOJ U €ro CBOICTBA.




Tpanckpumnus — marpuunbiii cuate3 PHK. Tpancnsamus — 6uocunres Oernka.

Koauposanue amuHokucaoT. Posib prbocom B OMOCHHTE3€E Oerka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mcropusi oTkpeitusi BupycoB (/1.1.
WBanoBckmii). OcCOOEHHOCTH CTPOCHUS H  JKU3HEACATEIILHOCTH BUPYCOB.
Bakrepuodarn. boyie3Hu pacTeHHId, >KMBOTHBIX W YEJIOBEKA, BBHI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenoseka (BY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUS] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiv S>KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccel, npoTekatomue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JHK. Crpoenune xpomocom. XpomMocomMHBIH HabOp — KapHOTHIIL.
JluniiouHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHMSI W WHIUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kmetknm — wmuto3. Craaumm murto3a. [Ipomecchl, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHU3MOB: Oecroyoe W ToJoBoe. Bumer Gecrmonoro
pa3sMHOXEHHS: JeJiCHHEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKCHHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECOJIOrO.
Meiio3. Cramguu Meio3za. IIpoieccel, MpOUCXOIAIIME HAa CTaauaxX Meno3sa.
[ToBenenue xpomocom B Meino3e. KpoccuHrosep. buonorndeckuii cMbICT U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — npoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa30BaHHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilieK/IeTka) — crepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30UI0B. OHHO,Z[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WnnuBugyanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHSA Y MO3BOHOUYHBIX >KMBOTHBIX:
npobneHue, racTpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THITbI
MOCTAMOPHUOHAILHOTO PA3BUTHS: TpsiMOe, HempsiMoe (IMUMHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pa3zsurtue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3amaun reneTuku. Vicropus pasBUTHs FeHETUKH. Briax poccuiickux
U 3apyOeXHBIX y4YEHBIX B pa3BUTHE TEHETUKU. MeToabl TeHETUKU
(TrubpuAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHeTUYECKUE NOHATUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBiIeHHbIE ['. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUE. 3aKOH eIUHO00pa3us THOPHIOB IEPBOTO
nokosieHus. [IpaBusio JOMUHUpOBaHUS. 3aKOH PpACIICIICHUS TPU3HAKOB.
I'unioresa ynctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS MPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEEe
cKkpemnBanve.  VCmoJib30BaHWE  AHAIM3HUPYIOLIETO  CKpPEUIMBAHUA IS

OTIpe/IeNIeHUsl TeHOTHUIa 0CO0U

6.3

CuerieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KpOCCHHroBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHernyeckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpENEICHUE TMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporameTHble opraHu3Mmbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

M3MeHYHnBOCTS. BI/II[BI N3MCHYHNBOCTH: HCHACJIICACTBCHHAsA W HACJICACTBCHHAaA.
Pomb Cp€abl B HeHaCHeHCTBeHHOﬁ N3MCHYHBOCTH. XapaKTepI/ICTI/IKa
MOI[I/I(bHKﬂHHOHHOfI N3MEHYHUBOCTH. BapHaHHOHHBIﬁ pAd W BapUallMOHHAasA
KpuBas. HopMa p€aKnuu IIprU3HaKa. KommdecTBeHHBIE M KadeCTBEHHBIC

IIPU3HAKH U UX HOPpMaA PCaKINU. CpolicTBa MOI[PI(bPIKaL[I/IOHHOfI HU3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, WJIN T CHOTHIIMYCCKasd, HU3MCHYHBOCTD. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH nmpounecc — OCHOBa KOMOHMHATUBHOM
HN3MCHYNBOCTH. MYTaI_II/IOHHaH HU3MCHYHNBOCTD. KHaCCI/I(I)I/IKaL[I/IH MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYHUHBI MYTaHHﬁ. MYTareHHLIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYSCKHUX pAa0B B HacJIeJICTBEHHOM n3mMeHunBocTy H. M.

BasuinoBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl T'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LUTOr€HETUUECKUH,
OMOXMMHUYECKUH, MOJeKyIsIpHO-TeHeTnueckuil. CoBpeMeHHOe OInpeseieHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoinpto III[P-ananuza. HacnencTBeHHble 3a00jieBaHMs YEJIOBEKA: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEICTBEHHOMN INPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE

oone3nn. ComaTHYEeCKHE U TCHCPATUBHBIC MYTallUH. HpI/IHI_[I/IHBI 3A0pPOBOTO




06p333 KHU3HH, AUAr"HOCTHKU, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHHA T'CHCTHUYCCKHUX
6one3nell. MeIMKO-TeHETHYECKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUUN I'CHCTUUICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IHpolecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKALUA.
VYuyenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. CopT,

OpOo/Ja, IITaAMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MacCcoBbIi M WMHIAMUBUAYAJIbHBIM OTOOpHI B
CEJIEKIIMM pPAacTeHUM U KMBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuaMHr. Yucrtas nuHusA. CKpelMBaHUWE YUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe CKpeliBaHUE — ayTOPUANHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 u
MOJIyYCHUE TOJUIUIONJ0B. JIOCTM)KEHHSI CENEeKIMU PACTeHHUH, >XKUBOTHBIX M

MHKPOOPTraHU3MOB

7.3

buoTtexHosOrMs Kak OTpacib NPOU3BOJACTBA. ['€HHAas WHXEHEpUsA. OTambl
co3ganusi pexkomOuHanTHOM JIHK wm Ttpancrennsix opranmusmon. Knetounas
nHxkeHepusa.  Kiierounesle  KynabTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoodiiembl. MO — reHeTnuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

DBOMIOIMOHHAS OHOIOT U

1.1

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHUH.

CBugerenbctBa  3Bositouuu.  IlajmeoHTosnOrMuyeckue:  MOCIIEN0BATEIBHOCTh
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue ¢ayH U ¢GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJCTBA M Pa3INyuusi SMOPHOHOB Pa3HbIX BUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKMX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpennochuiku — BO3HUKHOBEHMS
JapBUHM3MA. JIBMOKyIIME CHJIBI SBOJIIOLMM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUMYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUYNUBOCTb,

00opr0a 3a CyIEeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBoitound (CTD) U OCHOBHbIE €€ TOJIOXKEHUS.

MuxposBontouus. [lonymanus Kak eIMHUIA BUAA U 3BOJIIOLHI

1.4

JBuxymue cuibl (¢akTopbl) 3BOJIIOLMM BUAOB B Ipupoje. MyTanuoHHbII
rpouecc U KOMOMHATHBHAsE M3MEHYUBOCTb. llomynsimoHHBIE BOJHBI U JIpeid
reHoB. M3omsiiug u murpauusa. EcrecTBeHHBIN 0TOOp — Hampasismomuil hakrop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3ynbTarT HBosonuu. [Ipumepsl
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA000pa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtorusi.  PopMbel  3BoJOLMU:  GUIIETHYECKas,  JUBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOIMN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble THUMIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes M MaHCHepMus. XUMUYecKas
IBOJIIONMS. DKCIEPUMEHTAIILHOE TMOATBEPIKACHUE XHMHUYECKON SBOJIOIUU.
Hauanpabie stanbel Ounosnoruyeckoit spomonuu. ['mnmore3a PHK-mupa. Ilepsoie

KJICTKH U UX DBOJIKOLIMA. (DOpMI/IPOBaHI/IC OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emisie mo spaMm W nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas Hpbl. [lameosolickas spa U e€ mnepuoabl: KEeMOPUHCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JE€BOHCKHH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUMA, MEJIOBOM.

KaitHo3o¥ickass »3pa u €€ mepuoAbl: NAJICOTrCHOBBIM,  HEOT€HOBBIH,
AQHTPOINOI'€HOBBIM. XapaKTepuCTUKa KIUMara W TIE€OJIOTMYECKHX IPOIECCOB.
OCHOBHBIE ATl YBOJIIOIUY PACTUTEIHHOTO U KUBOTHOTO MUPA. APpOMOP(O3HI y
pacTeHUM U KUBOTHBIX. [losiBIEeHuWe, paclBeT W BBIMUPAHHME TPYII KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHHUC SBOJIIOLUU. OcHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTtoapl HN3Y4YCHUA QaAHTPOIIOTCHE3a. CXOI[CTBa u




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.
JBwxymiue cuibl (pakTopsl) aHTpornorenesa. HacneacrBenHnass ”3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBEHHBIH 00pa3 >KU3HU, HM3TOTOBICHUE OPYIUI

TPY/a, MBIIJICHHE, PEYb

2.5

OcCHOBHBIE CTaJIMM W BETBU DSBOJIIOIMH YEJIIOBEKA: aBCTpaJONUTEKH, YenoBek
ymenbiid, YenoBek mnpsaMoxonsmuid, YenoBek HeaHAepTalbCKuil, YenoBek
pasyMHbIii. Haxonku MCKOMAaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBAaHUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIbIINE pachl: €BpOIEOUIHAs (€Bpa3uiicKas),
HErpo-aBCTpajIouHast (3kBaTOpHabHAas), MOHTOJIOUTHAS (a3uarcko-
amepukaHckasi). YepTsl NpUCHOCOOIEHHOCTH MPEACTABUTENEH YET0BEUECKUX pac

K YCIIOBUSIM CyllecTBOBaHUs. EnMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Oprasu3Msl 1 OKpyKaronias cpeia

3.1

Okonorus Kak Hayka. 3afaud U pas3feibl dKOJOrMH. MeToJbl 3KOJOrMYECKHX
uccienoBaHui. DKkosiornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosornueckue  ¢daktopel.  Knaccudukamuss — SKOJOTHYECKHX  (DaKTOPOB:
abuoTHueckre, OWOTHYECKHE ¥ aHTPOTIOTCHHBIC. JIeHiCTBHE SKOJIOTHUYECKUX

(hakTOpOB Ha OPraHU3MBI

3.3

AbGunotuueckue (GakTOphl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHUOAU3IM.
[Ipucnocobnenuss opraHu3MoB K  JIEHCTBUIO aOuMOTHYeCKUX  (HaKTOpOB.

buonornueckue PUTMBbI

3.4

buotnueckue dakropbl. Buasl OHOTHYECKUX B3aMMOJCHCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HaueHHe  OHMOTHYECKUX

B3aUMOACUCTBUI I CyIIeCTBOBaHUA OPIraHU3MOB B ITPUPOJHBIX COOGH.ICCTB&X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMyJIAIUH. OCHOBHEBIE I1I0Ka3aTciIn
IomyJsinuu: 4YUCJICHHOCTb, INNIOTHOCTb, POKIAACMOCTb, CMCECPTHOCTL, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U ec peryidanugd

COO6HleCTBa M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

Coo0miecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BMJIOBaf,
IPOCTpPaHCTBEHHAs, Tpoduyeckass (muieBas). Bupasl-nomuHaHThl. CBsi3H B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). I[Tonstue 00 »dKOCHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBHI SKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIylIeHThl. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (nuUIIEBbIE) YPOBHU SKOCHCTEMBI. lluieBble menmu M CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBbI: OMoMacca, MPOAYKLHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBAa 3KOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJISLMs, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osK0oCHUCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (daktop ycroiumBocth 3KocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocepe. I['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Omochepsl Kak
ro6anpHOM sKOCcUCTeMbl. JlMHaMHueckoe paBHOBecHME W oOOpaTHas CBsS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IHUKIBI SJIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHHUs B Owocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS TMPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHHC. Z[OCTI/I)KGHI/IX OMOJIOTHH U OXpaHa IIpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. IMaceunux B. B., Kamenckuii A. A., Pybmo A. M. u np. buosnorus.
10 xnacc. bazoBelit ypoBenb. — M., [Ipocsemenne, 2023.
2. Tlaceunuk B. B., Kamenckuii A. A., Py6bmoB A. M. u np. buosnorus.

11 xnacc. bazoBelit ypoBenb. — M., [Ipocsemenune, 2023.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
[Taceunuk B. B. buomnorus. 10 — 11 xnmacc. bazoBbiii ypoBeHb. Iloypounsie
pa3paboTku: ydueOHOe mocodue st 001e00pa3oBaTeIbHBIX OpraHu3anuii. — M.,

ITpocenienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
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