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MNOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mHporpaMMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY MJIf
OTpeJeNIeHUs] MOAXOAOB K (POPMUPOBAHHUIO COJEpKaHHUs Yy4eOHOro mpenmMera
«buonorust»y  cocraBwiM:  KoHuentyaiabHble nosiokenuss DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep>KaHus, pe3yJbTaToB OOy4YeHHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIUX LENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CpPEIHErO
obmero ob6pazoBanus B Poccuiickoit denepanuu, a Takke IOJOXKEHUS O
cnenugurke OMOJIOTHH, €€ 3HAYEHUH B TTO3HAHUU >KMBOW MPHUPOABI U 0Oecrede Hun
CYILIECTBOBAHUS 4YEJOBEYECKOro odmecTBa. CoriaacHO Ha3BAHHBIM IOJIOXKEHUSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMbl IO OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MOpeACTaBICHUE O Ieliax, o0 oOien
CTpaTeruu OOYy4Y€HHUs, BOCIHMTAHMS W Ppa3BUTUSA OOYy4YaIOIIMXCA CpPEeJCTBAMU
yueOHoro mnpeamera «buonorus», onpenenser 00s3aTeIbHOE MNPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, pachpeleneHue 1o pa3fenaM U TeMawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YYeHHs] Y4eOHOro marepuaina ¢ y4€Tom
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKH OOpa30BaTEIbHOIO
mpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarouXcsl.

B nporpamme mno OuoOJIOTMM TaKXe YUYUTBHIBAIOTCA TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pE3yJibTaTaM
oOyueHus B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4YeOHO-IO3HABaTEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUN OOYYaIOIMUXCS IO OCBOEHHUIO COJEPIKAHMS
OMOJOrNMYeCKOro 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccsl, 6a30BbIil YPOBEHB) peaii30BaH
OPUHLIMIT TPEEMCTBEHHOCTH B M3yuy€HUU Ouojoruu, Onarojaps ueMy B HeH
MPOCMATPUBAETCS HAMNPABJICHHOCTh Ha pa3BUTHE 3HAHWUM, CBS3aHHBIX C
bopMHpOBaHMEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHMS,  LIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHHUS], TPEACTABICHUNA O 3]I0pPOBOM
oOpa3e XKM3HM M OEpexHbIM OTHOIIEHHEM K OKPY’)KaloIIeW MNpUpOIHON cpere.
[ToaTomMy Hapsiay ¢ U3ydeHHEM OOILIEOMONIOTHUYECKUX TEOPHil, a TakkKe 3HaHUHU O
CTPOCHMH >KMBBIX CUCTEM Pa3HOTO PaHra U CYLUTHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTUU YJIEJIEHO BHUMAHHUE HCIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUN B TTOBCEHEBHOM XU3HU JIJIS PEIICHUs MPUKIAJHBIX 33/a4, B
TOM YHCie: NPOPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUI 4YeIOBEKa, MEIUKO-
TE€HETUYECKOT O KOHCYJIbTHPOBAHUS, 00OCHOBaHUS 9KOJOTUYECKU
1eJIecCO00pa3HOro TOBENEHUST B OKpY’Kalolleld MPUPOAHOM cpede, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOM NESTENbHOCTH YEJOBEKa HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHHE BHUMAHUA K MPUKIAAHON HANPABIEHHOCTH
yueOHorO mpeamMera «buosorusy» mpoANKTOBAHO HEOOXOJAMMOCTHIO 00ECTICUCHHUS



YCIIOBUH ISl peIlIeHUs] OJHON M3 aKTyaJbHBIX 3a/1ad HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnoiaraeT (GopMupoBaHue y  OO0yyaroumxcs
CHIOCOOHOCTH aJaliTUPOBAThCA K M3MEHEHUSM JHHAMHYHO Pa3BHBAIOLIErOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeqHEero oOmero oOpa3oBaHMsS 3aHMMAET BAXKHOE
mecto. OHa oOecneunBaeT (opMHpOBaHHE Yy OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHMHE MHpA, pacluupsieT U o000IIAaeT 3HAHUS O KUBOM Mpupoje, €
OTIIMYUTENIBHBIX IIPU3HAKAX — YPOBHEBOM OPraHM3alMd W 3BOJIIOLMH, CO3MAET
yCIIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  JKMBOW  HpHUpOAbI,  (popmMHpoBaHUS
(YHKIMOHAJIBHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3omacHoro ooOpasza
YKU3HH, IKOJIOTMUYECKOr0 MBIIUICHHSI, HEHHOCTHOTO OTHOILIEHUS K KUBOH MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAK)Ke JJIsl PEIICHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaronuxcd. M3ydyenre OMOI0run 00ecrneunBaeT yClIoBUs A (POPMHUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIIOCOOCTBYET MHTErpAallMd OMOJIOTMYECKHX 3HAHHUA C
IPEJICTaBICHUAMU U3 JPYTUX y4e€OHBIX MMPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHHUS O NMpeAHA3HAYEHWU Y4YEOHOro MpeaMeTa
«buonorusi» CcOCTaBUIM OCHOBY [Jisi ONPEIEICHUs TMOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COAEp’KaHUs, IPEACTABICHHOIO B MPOrpaMMe IO
OuosIoruy.

Ot60p comepxanusi yuebHoro npenmera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3ULUNA KyJIbTYpOCOOOPAa3HOrO MOAXO0/a, B COOTBETCTBUHU C
KOTOPBIM O0y4aroluecs: JOJKHbI OCBOMTbh 3HAHUS M yMEHUS, 3HAUUMbIC I
dbopmupoBaHus O0OIIEH KyJbTYyphbl, OINPEICIAIONIME aJIeKBaTHOE IOBEJCHUE
YeJIOBEKa B OKPYJKAOIICH IPUPOIHON cpeie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
KU3HU U TPAKTHUECKOH aestenbHOcTH. Oco0oe MEecTo B 3TOH cucTeMe 3HAHUN
3aHMMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIY>KaT OCHOBOM A1 (OpMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTHU,  CIOCOOCTBYIOIIMX  TyMaHU3alUu
OMOJIOrMYecKOro 00pa30BaHUS.

CTpykTypupoBaHHE cOAepX aHUs Y4yeOHOro MaTepuaja B Iporpamme Io
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HaHU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlMU U
HBOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOro mpenmMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAepKaTeabHble TMHUU: «buosorusa kak Hayka. Metozsl
Hay4yHOro To3HaHMs», «KieTka kak Ouonorumyeckas cucremay, «OpraHusMm Kak



ononornyeckas cuctemay, «CuctemMa u MHOTooOpasue OpPraHMYEeCKOTO MHUPay,
«IBOJIIOLUS KUBOU MIPUPOJIB», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp u3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-(DYHKIIMOHAIBHOM
OpraHu3allid J>KUBBIX CHUCTEM pA3HOrO0 paHra W MNpuoOpeTeHrue yMeHUwn
WCIIOJIB30BaTh ATH 3HAHUS MJII TPAMOTHBIX NEACTBUN B OTHOIICHHH OOBHEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikenue 1enu u3ydeHus: yueoHoro npenmera «buonorus» Ha 0a30BOM
YpOBHE 00€CreunBaeTCs PEeIICHUEM CIIeIYIOINX 3a/a4:

OCBOCHHE OOYyYaIOIMMHCS CHCTEMbl 3HAaHUM O OHOJIOTMUECKHX TEOpHsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiax, CIY>KalllUuX OCHOBOM
11 (DOpMUPOBAHUSI MPEJICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa, O
METO/IaX HAyYHOTO MO3HaHUS, CTPOCHUH, MHOTO0Opa3M U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOyYaroIMXCsl MO3HABATENBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEN B MPOIIECCE aHadu3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IUISAJIOB, UACH M TMOIXOJOB K U3YYCHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3allny;

CTaHOBJICHME y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIbHOU
IPAMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLICHUBAThH SBJICHUSI OKPYKAOLIETO
MHUpa JKUBOW TPHUPOAbl HA OCHOBAHMM 3HAHUN M ONBITA, TOJYYCHHBIX IPHU
H3yYCeHUH OUOJIOTHH,

dbopmupoBaHre y OOYy4YalOIUXCS YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKON JEATEILHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTMI U arpoOMOTEXHOJIOTHil;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHUSI YEIOBEKOM >KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUN OMOJIOTMYECKUX UCCIETOBAHUIM;

OCO3HAHHME IIEHHOCTH OHOJIOTHYECKUX 3HAHUM JJIS TOBBIMICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYPHhI, 1JIsl POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM M YMEHHI B IMTOBCETH €BHOM KU3HU TS
OLICHKU TIOCJIEICTBAN CBOEU JAEATEIILHOCTHU 110 OTHOIIEHUIO K OKPYXKAKOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00J1eBaHU.

B cucreme cpemnero oOmiero o6paszoBanusi «buomorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS 00S3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MPeaMETHOM 00macTu « EcTeCTBEHHO-HAYUYHBIE MPEIMETHI.



Jlist m3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPETHET0 00IIero oOpa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hegemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXXAHME OBYYEHUA
10 KIIACC

Tema 1. buoJiorust Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocodueid, 3STUKOM, 3CTETUKOW U MPABOM.
Ponp Ouonormum B (GOpPMHPOBAHWM COBPEMEHHOW HAy4YHOM KapTUHBI MUDA.
Cucrema OMOJIOTHYECKHUX HaYK.

Metobl TO3HAHUS KUBOU TPUPOABI (HAOIIOICHUE, SKCIIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUEe, CTaTUCTUYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanun:

[Toptpersr: Y. dapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuupl U cxeMbl: «MeTobl MO3HAHUS )KUBOW ITPUPOIBDY.

JlabopaTopHblie U NpaKkTHYecKue padoThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pa3IWYHBIX METOJIOB MPH
U3YUYECHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBbie cUCTEMbI U UX OPraHU3ALUA.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Oriandue
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpolicTBa OMOCHCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdeMoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TPHU3HAKH JKU3HWY», «YPOBHU OpraHU3AIMH
YJKUBOU TIPUPOIBI».

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XuMH4YeCKHI COCTAB M CTPOCHHE KJICTKH.

XUMHAYECKHN COCTAB KJIIETKA. XHUMHUYECKHE 3SIIEMEHTHI: MAaKpPOIJIEMEHTBHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUMM BOABI W MHUHEpaJIbHBIX BelleCTB B KkieTke. [lommepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
HezaMeHnMble U 3aMEHUMbIE aMHUHOKUCIIOTHl. AMHUHOKUCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYphl OCJIKOBOW MOJEKyNbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe CBOWcTBa OenkoB. buomornueckue
byHKIUN OENKOB.



depmeHTHl — Oumosiormdeckue Kartaiam3atopel. CtpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOctpatHas cneunpuyHocts. Kodepmentsl. BuramuHsbl.
OT1nuunst epMEeHTOB OT HEOPraHUUYECKUX KaTaIu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJOK03a, pubo3a U J1€30KcUpud03a),
nucaxapunbel - (caxaposa, JIaKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIIUHN yIiIEBOAOB.

Jlumunel: TpurmMuepuabl, Gocporunuabl, crepounbl. ['HapodUIHHO-
ruapodoOHbie  cBoMcTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIHIOB KaK UCTOYHUKOB SHEPIHH.

HyxneunoBsie xwucnorel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u pyHKIHUH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — npuMep B3aUMOACHCTBHUS
ujeil 1 PakToB B HAYYHOM MO3HAHUU. MeTOIbl N3y4YEeHUsI KIETKH.

Knerka kak 1enoctHass »xkuBasg cuctema. OOIIME TMPU3HAKK KIIETOK:
3aMKHyTas HapyXHasi memOpana, moJekyisl JIHK kak renernueckmii ammapar,
cUCTEMa CUHTe3a OellKa.

Tunsl KIETOK: JyKapuoThyeckas U Hpokapuotuueckas. OCOOEHHOCTH
CTpOEHHUSI MPOKApUOTHYECKON KieTku. Kiertounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOW, »XUBOTHOM U
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIUKC, UX
dbynkuuu. [Tnazmaruueckas memOpana, e€ cBoiictBa u pynkuuu. [lutonnazma u eé
opraousibl. OgHomemOpanHbie opranouzbl kietku: OIIC, ammapar I'onbmxu,
JIM30COMBI. [10MyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHJIPUU, ILIACTHJBI.
[Ipoucxoxaenne MUTOXOHApUN U tactua. Buael miactun. HememOpaHHbIC
OpraHOUJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPHUOIN, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOMIO0B KIETKU. BKiroueHusl.

Anpo — perynaropublii HeHTp kieTku. CTpoeHue siapa: saepHas 00oJiouka,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneitnen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHne XUMUYECKHX JJIEMEHTOB B HEXKHUBOHU
npupone», «Pacnpenenenne XuMUYECKUX JJIIEMEHTOB B JKUBOM ITPUPOIE.

Tabmumpr u cxemsl: «llepuonnyeckass TabmuIa XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHne MOJIEKYJTbl BOJbI», «brnocunTes Oenkay, « CTpoeHre MOJIEKYJIbl OelIKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnoThl. JJHK», «CTpoeHue MoseKybl



AT®y», «CtpoeHne 3yKapHOTHUECKON KIETKN», « CTPOCHUE KUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE NPOKAPUOTHUUYECKON KIIETKNY,
«CTtpoeHue sigpa KIETKI», « YTIEBOb, «JIumup.

O6opyioBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHUE [JIsi TMPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, HKCIEPUMEHTOB, MHUKPONpENapaThl PaCTUTEIbHbIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3yyeHue KaTaaIUTUUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3yueHue cTpoeHHSI KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTEpUi IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OTHICAHUEy.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WM METa00JIU3M. ACCUMMIAINA (TIJTACTUYECKUH 0OMEH) U
JUCCUMWISIIUS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIUM B TOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BemiecTB: aBTOTpOoGHbBIN U reTepoTpodHbiid. Pois hepmenTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTUBHOCTh poTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JJI KU3HU
Ha 3emuie. BausiHue ycrnoBuii cpefibl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0
MPOJAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUH.

XeMoCcHHTe3. XEeMOCHHTE3UpYIolue OaKkTeprur. 3HaUCHHEe XEMOCHHTE3a IS
JKA3HU Ha 3eMJIe.

DHepreTuueckuii 0OMEH B KIeTKe. PaciiernieHue BeliecTB, BbIJCICHUE U
AKKyMYJHUPOBAaHME DSHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxxenue u ero Buapl. KucinopomHoe OKHCIEHHE, WIM KIETOYHOE
JIBIXaHUE. OxucnurenbHoe dbochopunupoBaHue. D¢ heKTUBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakiuun wmatpuuHoro cuHre3a. [enermdeckas unHdopmaunus u JIHK.
Peanuzanusi reHetudeckoil mHMOpManMu B KieTKe. [ €HETHUECKHl KO W €ro
cBoiicTBa. Tpanckpunius — Matpuunbiii cuaTe3 PHK. Tpancnsius — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCTOT. Ponb pubocom B
OonocuHTe3e Oerka.

Hexknerounsie ¢popMmbl ku3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOEHUS U JKA3HEHHOIO I[MKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJIIOBEKAa, BBHI3HIBACMbBIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bo3dyautens CIIN/a.



OOpatHas ~ TpaHCKpUNIUS, peBepraza ©W  wuHTErpasa. lIpodunakrrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanum:

[Toptpetsr: H. K. Konbios, 1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«JHepreTuueckuii oOMen», «Xiopormacty, «Dotocunres», «Crpoenune JIHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTHdecKui Ko,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIN [la,
oaktepuodaray, «Permmukamus JJTHK.

O6opynoBanue: monenu-anmnkanun «Yasoenue JHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojaenb cTpykrypsl JJHK.

Tema 5. PazmHoOkeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii MK, WM >KU3HEHHBIA UK KiIeTku. WHTepdaza U MuUTO3.
[Ipouieccrl, mportekaromue B uHTEepdaze. Perukamus — peaxkius MaTPUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL
JunnonaHeli M TAlUIOUJIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPpOMATHUIBI.
[{uTOoNIOrMYeCKUE OCHOBBI  PAa3MHOKEHUS M  HWHAMBUAYaJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. lIponecchl, mpoucxonsuye Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTHYECKUI CMBICIT MUTO3A.

[Tporpammupyemast rubenb KIeTKU — aromTo3.

®dopmbl pa3sMHOKEHUSI OPraHU3MOB: Oecrojioe U nmojioBoe. Buasl 6ecrionoro
Pa3MHOXEHUS: JEJIECHHE HAJBOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VcKkyccTBeHHOE KIIOHMpOBaHME
OpPraHW3MOB, €r0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYUSA OT OECIOI0TO.

Meiio3. Cranun meio3a. Ilponecchl, mpoucxonsiiye Ha CTagusxX Meno3a.
[ToBenenune xpomocom B Meno3e. KpoccuHrosep. buonornueckuii cMmbICI U
3HAYEHHUE Meno3a.

['ameTtoreHe3 — mnpouecc 00pa3oBaHUSl TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBbie *xene3bl: CEMEHHUKM M SUYHUKH. OOpa3oBaHME W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SIMIEKIETKa) — CIEepMaTOreHe3 M OBOIEHES.
OcoOCHHOCTH CTpPOCHMS SUIEKIETOK H crepMaTto3ousioB. OIIo10TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOPHOHANBHOE  Pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHATLHOTO PA3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyisius, opranorenes. lloctamOpuonansHoe pa3BuTHE. THIIBI
NOCTAMOPHUOHAILHOTO Pa3BUTHUS: TMpsAMOe, HempsMmoe (JIMYMHOuYHOe). Brimsnue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButne pacrenuii. OHTOr€HE3 IIBETKOBOI'O PACTEHUsS: CTPOECHHE
CEMEHHU, CTAJINU Pa3BUTHUS.

JdemoHcTpanuu:

Tabmuupr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUu», «BererartnBHOe pa3MHOXKEHHE
pactenmity, «J/lenenune kietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukimy», «Pemnmukamusa JTHK», «Murtosy,
«Metiosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «]'aMeTOTeHE3 Y MIICKOIUTAIOIINX U
yesioBeKay, « OCHOBHBIE CTaMU OHTOTCHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SHIIeKIeTKa MJeKonuTaruero», «KapruokuHes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MoOJAeib-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKHUE PA0OTHI:

Jlaboparopnass pabora No 3. «HaOmronmenwe muTO3a B KIETKaX KOHYMKA
KOpPENIKa JIyKa Ha TOTOBBIX MUKPOIIPETIapaTax».

JlaGoparopuass pabora Ne 4. «l3yueHue CTpOEHHUS TIOJOBBIX KJICTOK Ha
TOTOBBIX MUKpPOMpenapaTaxy.

Tema 6. HacJjieiCTBEeHHOCTh M H3MEHYUBOCTH OPraHM3MOB.

[IpeaMet u 3amaum reHeTUKU. icTopus pa3BuTus reHeTUKU. Posib niuTonoruu
1 ASMOPHOJIOTUH B CTAHOBJICHMH TEHETHKH. BKIIag pOCCHICKMX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHMKH. MeToapl TeHETHKH (THOpPHIOIOTHYSCKUM,
LIUTOT€HETUYECKUNA, MOJIEKYJIAPHO-TEHETUYECKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHs. [ eHeTn4eckass CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTU HaCJIe/IOBaHUs IPHU3HAKOB, yCTaHOBJICHHbIE I'. MeHaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH €IMHOOOpasus THOPHIOB IIEPBOIO
nokoyieHusi. IIpaBwino gomuHHMpoOBaHUsS. 3aKOH PACIICIUICHUS IPU3HAKOB.
['unore3a yuctorsl ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpeniMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HacjeJIO0BaHUs
npu3HakoB.  LluToreHermueckne - OCHOBBI  JAUTHOPHUIHOIO  CKPEIIUBaHMS.
AHanuzupytouiee ckpenBanue. Mcnonp30BaHue aHamu3upyONIEro CKpenMBaHms
JUJISL OTIPE/ICSICHHS] TEHOTUIIa OCOOH.

CueruieHHOe  HaclienoBaHwe mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO T€HOB. HapylieHue cuensieHusi TeHOB B pe3yjbTare
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €eHETHUUECKUE KAPTHI.



['enetnka mosia. XpoMOCOMHOE OMpEIESICHHE MoJjia. AyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['omoramerHole W TeTEpOrameTHble OpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLETUIEHHBIX C TTOJIOM.

N3mMeHunBOCTh. BBl N3MEHUNBOCTH: HEHACIIECTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIMOHHON U3MEHUUBOCTH. BapualimoHHsbIi psig U BapralmoHHAas KpUBasl.
Hopma peakunun npusHaka. KoamyecTBEHHbIE W KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHUYUBOCTH.

HacnencrBenHasi, wiM TreHOTHNHYECKasi, M3MEHYMBOCTh. KoMOuHaTHMBHas
W3MEHUYMBOCTh. Meiio3 W TOJIOBOM TpollecC — OCHOBa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTaluid. MyTareHHbie ()akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacleACTBeHHOU n3mMeHunBocty H. 1. BaBuioga.

BHesnepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, ONMM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHM,
MOJIEKYIAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE Tr€HOTHUNA!
ITIOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C NMOMOULIBIO
[111P-ananu3a. HacnencTBeHHble 3a00JIcBaHUS YEJIOBEKAa: TIEHHBIC OO0JIE3HHU,
00JIe3HU C HACJEACTBEHHOW MPEAPACIONONKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckne W TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKY U JICUCH Ul TCHETUYECKHIX
Oone3Hel. MenuKo-TeHETUYECKOE KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MIPEJAOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOTHOpHJIHOE€ ~ CKpEIIMBaHHME W €ro
LIUTOTCHETUYECKAss OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro IUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpemMBaHUE,
«lluTosornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpeIIUBaHUA»,  «Meio3»,
«B3anMonencTBUE AJUICIBHBIX TE€HOBY», «l'€HeTHnueckne KapThl pPacTECHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€eHeThKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO C TMOoJioM», «KapuoTumbl 4YenoBE€Ka U KUBOTHBIX», «Bumsl
W3MEHYUBOCTHY», «MoaudukanmonHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopa», «I'eHeTrka rpymni KpoBu», « MyTarlmoHHasI K3MEHYUBOCTHY.

OOopynoBaHue: Mojaenu-amuIuKanud «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«Hemonmnoe momuHUpoBanue», «JurubpumaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W MuKpompenapar «J/lpozoduna» (HOopma, MyTaruu
(bopMBbI KpBUIBEB U OKPACKH TeNa), repoapuit «['opox moceBHOI.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlaGoparopHast padora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTMOPUIHOIO U
JUTUOPUIHOTO CKpEIIMBaHM Y APO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabota Ne 6. «/3ydyenne MoanbUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOMY.

JlaGoparopHast pabora Ne 7. «AHanu3 MyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[Tpaktnueckas pabora Ne 2. «CocraBieHHME U aHaIM3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IIpoLecc. 3apOXkICHHUE CEJEKIHH U JOMECTUKALHA.
VYuyenue H. W. BaBunoBa o0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opasus
KYyJbTYPHBIX pacTeHUuM. LIEHTpbl NpOnCXO0XKAEHUS NTOMAIIHHUX >KUBOTHBIX. CopT,
IOPOJIa, IITAMM.

CoBpeMeHHbIE METObI CENeKUMU. MaccoBblid M1 MHIMBUIYaIbHbIA OTOOPHI B
CEJICKUMU PACTEHHM M KUBOTHBIX. OuEHKa 3KCTepbepa. bBIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTBIX JIUHUI.
['erepo3uc, wim rudbpuaHas cuia. HepoJCTBEHHOE CKpelMBaHUuE — ayTOPUAMHI.
Otpanénnas rtuOpuauzauus u €€ ycnexu. VICKyCCTBEHHbBI MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTHMXKEHUs CENEKLMM pPACTEHUN, >KUBOTHBIX H
MHUKPOOPIaHU3MOB.

buorexHonorus Kak OTpaciib NPOW3BOJACTBA. ['€HHAsE WHXKEHepus. OTambl
co3ganusi pexkomOuHantHoM JIHK wu TpaHcrennbix opranu3moB. Kierounas
uHKeHepus. Kierounele KyabTypbl. MUKPOKIIOHAJIBHOE Pa3sMHOKEHUE PACTEHUM.
KiloHMpoBaHKWE BBICOKONPOMYKTHBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruuecknue W dTH4eckue  npodbimembl. MO  —  reHeTHyecku
MOU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmuubr u cxembl: kKapTa «LleHTpsl TPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «[lopoasl qoMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnusy, «Padotsl akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0bekThl OWoOTexHONOTUMY», «KIeTOUuHbIE KYIBTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsKH TUIO0B U KOPHETUIOA0B TUKUX (POPM U KyIbTYPHBIX
COpPTOB pacTeHuii, repoapuii « CeabCKOX03SIMCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

Okckypeuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJIEKIMU PACTCHUU U
YKUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIBHBIM  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JabopaTopuio
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASA OUOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS 3BOJIOLMOHHOM TEOPHUU. IBOJIOLIHUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusHUE 3BOTIONUOHHON TEOPHH HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerensctBa dBodtonuu. [laneoHTonornueckue: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMUCH, TEPEeXOHble (HOPMBI.
buoreorpadguyeckue: cxoacTBO U paziuuue payH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA U PA3MUUig AMOPHUOHOB pa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTEeH Yy BcCeX
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IIpennochulku BO3HUKHOBEHUS
napBuHU3Ma. JIBMOKyIIUE CUIIBI 3BONIONMK BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE MPU OrPAaHUUYEHHOCTH PECYpPCOB, HEOMpeAeaEHHass N3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BU1a U SBOJIOLIUH.

JIBrokymue cuibl ((hakTopbl) SBOMIOLUMU BUIOB B MpUpoae. MyTallmOHHBIN
MpoIiecC ¥ KOMOMHATUBHAs WM3MEHUYUBOCTH. [lOMyNSIMOHHBIE BOJIHBI M Jpeid
reHoB. M30J1s1ust 1 MUTrparusi.

EctecTBenHnbiii oTOOp — HampaBiswommii Qgakrtop dBomOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT OPraHU3MOB Kak pe3yJbTar 3Bojonuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMopd03bl U UMOaAaNTaIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi.  DPopMbl  IBONIOINMK:  (UIETUYECKAs, JTUBEPTEHTHA,
KOHBEPTeHTHas1, mapauieabHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxaeHue oT HeCHeUUaTIUu3uPOBAaHHBIX TpeakoB. [Iporpeccupyrormias
crieruanu3anus. AJanTUBHAS paJHaIivsl.

JlemoHcTpanuu:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. /lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabnuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoablln
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOpP», «MHOrooOpa3ue COpTOB pacTeHHIl»,
«MHorooOpasue  mopon  KUBOTHBIX»,  «[lomymsmum», — «MyTtanmonHas
U3MEHYMBOCTE», «Apomopdo3sl», «Wamoamantanumy», «OO0Imas aereHepanus»,
«/IBmkymue cunbl sBomonun», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsunay», «bopwba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO0opyioBaHuE: KOJUIEKLHSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU OKPAaCKH,
Ha0oOp IJIONOB M ceMsAH, KoyuieKuus «lIpumepbl 3alMTHBIX TPUCHOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPABJICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapta Mupa, KouleKuus «@POpMbl COXPaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX U pAacTeHHi», Mojenb anmmkamus «llepekpéct
XpOMOCOM», BIIakHble Tnpenaparbl «Pa3BuTne Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpomnpemnapaT «/lpo3oduna» (Hopma, MyTanuu (GoOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U NPpaAKTHYECKHE PA0OTHI:

JlaGoparopnass pabora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3sBUTHE KM3HHM HA 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apOKACHUU >KW3HU. HayuHble TUnoTe3sl
BO3HMKHOBEHHUS JKM3HM Ha 3emJye: abMOreHe3 W MaHcnepMus. XHUMHUYecKas
3BOJIIOLIMSA. AOUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCnepruMeHTAIbHOE MOATBEPKACHUE XUMHUECKOU 3BoIOIMK. HavanbHbie 3Tarbl
ouonornyeckoi 3Bomonuu. I'unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM M HUX 3BOJIOLHUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII XKUBBIX OPraHU3MOB.

PazBuTHe xu3Hu Ha 3emuie 1o 3paM u nepuojam. Kartapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa u €€ mNepuoabl: KEeMOPHUICKUM,
OPIOBUKCKHH, CUITyPUNCKUI, NEBOHCKUI, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30ickass 3pa © €€ TMEepHoIbl: TMANEOTC€HOBBIA, HEOrECHOBBIN,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX mporeccoB. OCHOBHbBIE 3Tarlbl
HBOJIFOIIUU PACTHTEILHOTO W JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [[0osiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOr0 MHpa KaKk OTpakeHHe 3Boronuu. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbI OPTAHU3MOB.

OBOJIOLHKA YeT0BEKa. AHTPONOJIOrHs Kak HayKa. Pa3BuTue npencTraBieHuid o
IIPOUCXOXKJEHUN 4YeloBeka. Meronbl u3yuyeHusi aHtponoreHeza. CXOACTBa H
pa3Inyus YEJIOBEKA U KUBOTHBIX. CUCTEMAaTUYECKOE MTOJT0KEHUE YETOBEKA.

JBwxymue  cunbl  (paktopbl) — aHTpomoreHe3a.  HacnenctBenHas
U3MEHUYMBOCTh UM  €CTeCTBEHHbIH o0TOOp. OOIIeCTBEHHbI 00pa3 >KU3HW,
W3TOTOBJICHUE OPYJIUM TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPATONUTEKHU, HYeraoBek
yMmenbid, YenmoBek npsMoxonsuuyii, YenoBeKk HeaHAEpPTaIbCKUK, YenoBek
pasyMHbIii. Haxoakum HMCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBAHUS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3ra, 00pa3 XU3HU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHasi  (dPKBAaTOpUalbHasi),  MOHTOJIOWHAS
(a3uaTcko-amepuKkaHckas).  YUepTbl ~ IPHUCHOCOOJICHHOCTH  MPEICTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBUSIM CyHIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanun:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBenne CotHEUHOM cucTeMbl», «Pa3Butue
opraHuueckoro mupa», «Pactutenpnas knetka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS YEIOBEKAa W UYeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «J/lpeBHeumue moan», «JpeBHue mronu», «llepsbie
COBPEMEHHBIE JIIOIN», «HET0BEYECKHUE PACHD.

O6opynoBanue:  Mysspku  «IIpoucxoxaeHue — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHAEpPTaliblla, KPOMAaHBbOHIIA), CJENKH WIIU
M300pKEHUS KaMEHHBIX OpYAW TEPBOOBITHOTO YENOBEKa (KaMHU-YOIIIEPHI,
pyowna, ckpebsia), TreoxXpoHoJoruueckas TaOnuma, KoJuieKius «DopMbl
COXPAHHOCTU UCKOTIAEMBIX JKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTU4ecKne padoThbI:

[Tpaktnueckas padora Ne 1. «3ydueHre MCKONAEMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypcus «IBOJIONMS OPTraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEeIUECKUI My3€ei).

Tema 3. OpranusmMsbl 4 OKpYy:KawIuas cpeaa.

DKOJIOrus KaK HayKa. 3ajau U pa3Aeibl SKOJIOTUU. METOIbl KOJIOTMYECKHUX
UCCIIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHAas,
BHYTPHUOPTIaHU3MEHHAS.

Oxonornueckue (axktoprel. Kiaccuduxamus skoioruyeckux (akTOpoOB:
abuoTtuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JleHcTBHE HSKOJIOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTOphl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoB K  JEHCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckue puTMBl.

buotnueckue (bakTOpHI. Bunnr OMOTHUYECKUX B3aMO/IEICTBUM:
KOHKYPEHIMs, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koonepanus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HayeHUE OMOTHUYECKUX B3aMMOJCHCTBUNA [JIs1 CYIIECTBOBAHMS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKX momyiasiuuu. OCHOBHBIE IOKa3aTesn
NOMYJISIUMU: YHUCIEHHOCTh, IUJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, HIPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJIALMH U €€ PEryJIsiLus.

JdemMoHcTpanuu:

[Toptpetsl: A. 'ymGonbar, K. ®@. Pynse, O. I'ekkerns.

Tabmumpl u cxembl: kapta «lIpupogusie 30HB 3emun», «Cpenbl OOUTaHUS
opranu3mMoBy», «®oronepuomnszm», «llomymanun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISUUU UHDY30pUU-Ty Pesbkn», «IIuieBbie nenm.

JlaGopaTopHble U NpaKkTH4ecKne padoThbI:

Jlabopatopnas padota Ne 3. «Mopdosornueckrne 0COOCHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabora No 2. «IToacy€T mIOTHOCTH MOMYJISIIIAI pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOiecTBa M 3K0JI0rHYECKHE CUCTEMBI.

CooOmiecTtBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbi-momuHantel. CBsi3u B
OHOLIEHO3E.

Dkonoruyeckue cuctembl (dKocucTemsbl). [loHsiTHE 00 »dKOCHCTEME W
ouoreornieHoze. DyHKIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEHIECTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpoduueckne (muIEeBbIE) YPOBHH DJKOCHUCTEMBI. [IWIEBbIE TEMM ¥ CETH.
OCHOBHBIE TOKa3aTed HKOCHCTEMBbI: Ouomacca, MPOIAYKIHS. DKOJIOTUYECKHUE
nupamMuibl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM:
YCTOMYUBOCTh, CAMOpEryJisiliug, pazputue. CyKiieccus.

[TpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE  DKOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X034iCTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTop ycToiunBocTH sKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouoceprl. XKuboe BemectBo U ero (ynkmuu. OcobeHHocTH OMOCchepsl Kak
ro0aibHOM 3KocucTeMbl. [luHamMuyeckoe paBHOBecHe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOT€OXUMHUYECKUE HUKIIBI 3JIEMEHTOB (YIJIepo/a,
azota). 30HabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B 6mocdepe 3emin. AHTPONIOTeHHBIC M3MEHEHUS B Ouocdepe.
['1oGanbHbIC IKOIOTHYECKUE TTPOOIEMEI.

Cocy1iiecTBOBaHuE MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH OHochepbl. OCHOBA pallMOHAILHOTO
YOpaBJICHUs] TPUPOIHBIMU pECypcaMH M WX HCIOJIb30BaHUE. JlOCTHXKEeHUS
OHOJIOTHY U OXpaHa MPUPOJIbI.

JdemMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupbl u cxemsl: «llumeBpie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llenmn mnuTaHus», «IDKOJIOTHUECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOIUCTBEHHOTO JiEcay, « IKOCHCTEMA
XBOWHOTO  Jeca», «buoneHo3d BomoéMa», «ArpoueHos», «lIpumepHbie
AQHTPOIIOIECHHBIE  BO3JACHUCTBUS HA nOpupoay», «BaxHelline HMCTOYHUKU
3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BO;», «llouBa — BakHeMIlasi COCTaBIISIONIAsS
ounocheprry, «DakTopsl Aerpaganuu mous», «IlapHukoBsiii 3QdekT», «DakTophl
pPaJMOAaKTUBHOTO 3arps3HeHust Ouochepr», «OOmas crTpykrypa Ouocheps,
«Pacripoctpanenue >xku3Hu B Ouocdepe», «O30HOBBI 3KkpaH Ouochepb»,
«KpyroBopoT yriepona B buochepe», «KpyroBopor azota B mpupoae».

O6opynoBanue: Monenb-anmukanus « Tunudaeie OUOIEHO3BD», Tepbapuit
«PacTtutenbHbIe cO00MIEeCTBa», KOJUIEKIMU «brorieno3y, «Bpeautenn BaxHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu © KOJUICKIIMA PACTCHHH U
YKUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM 3KOJIOTMYECKUM TPyIaM OJIHOTO BHUJIA,



Kpacnas xuura Poccuiickoit ®enepanuu, W300paKeHHS OXpaHSIEMBIX BHJIOB
PacTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA [IPOI'PAMMBLI IO
BUOJIOTUN HA  BA30OBOM  VPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycranaBnuBalTCsi TpeOOBaHUS K pe3ylibTaTaM
OCBOEHHUsI OOy4YalollMMHCSl TMPOrpaMM  CpeaHero o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAINIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType IHMYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABJIAIONINE: OCO3HAHUE OOYYalOIUMUCS POCCUMCKOMN
FPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJudue MOTHBAIMM K  OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUH JUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAJUIMN pPA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOlIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJWYUE DKOJIOTHYECKOrO0 IPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTbH 11€JIM U CTPOUTH )KU3HCHHBIC TIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturarorcs B
€UHCTBE YYEOHOM U BOCIUTATEIbHOW JEATEILHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMA POCCUMCKUMU COILMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U TYXOBHO -
HPaBCTBEHHBIMU IICHHOCTSIMH, MPHUHATHIMU B OOINECTBE IMpaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHMS, CaMOBOCIHTAHUS H
CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U IPABOIOPANKY, YEIOBEKY TpyAa U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHUs, OEPEKHOTO OTHOIICHUS K KyJIbTYpHOMY HACJICAUIO U
TpaAUIKUSAM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoir denepanuu, mpuposie u
OKPY KaloIIer cpee.

JlngyHOCTHBIE pE3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroluXCsl PyKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH IIO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
OTBITA W OMNbITA JICITEIBHOCTH B MPOLIECCE pean3alli OCHOBHBIX HAIpPaBJICHUM
BOCIIUTATEJILHOM JIESATEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO 1

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHUTYLIHOHHBIX TpaB W O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA ¥ MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4YeOHBIX M TO3HABATEIbHBIX 3a7]a4, BBIMOJHEHUH
OMOJIOTMYECKUX AKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HIIMI0 10 OTHOIICHHWIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JICHMCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSAMH U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TMO3HABATEJIbHBIX M HCCJIEIOBATEIILCKUX 3a7a4, YBAXKUTEIBHOTO
OTHOIIICHHS K MHEHHMIO OIIMOHEHTOB IIpH OOCYXXKJIEHUHM CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIEHTUYHOCTH,
MaTPpUOTHU3Ma, YBAKEHHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBCHHOCTH IIE€pPE]
Ponunoil, ropmoct 3a CBOM Kpail, ¢BOXO PoauHy, CBOWM S3bIK U KYJbTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHUE K TPUPOJHOMY HACIEAUIO U MTAMSATHUKAM MPUPO/IBI,
IOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJIOTHM, IOHUMAaHUs 3HAYeHHUS OWOJOTMM B IIO3HAHUU 3aKOHOB
MPUPO/IbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIyKEHUIO W 3amurte OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHHE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENSIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHATUA LIEHHOCTEHW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHE 3MOIIMOHAIIBHOTO BO3JIEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHHUS, (POPMUPOBAHUA KYJIbTYPbI 310POBbSI U
IMOIMOHATBHOI0 0JIATOIOTYYHA:

MOHUMAaHUE W peanm3alus 370pOBOTO W 0e30macHoro oOpasza KU3HU
(3mopoBo€  mUTaHHWE, COOJIIOACHWE TUTHMEHUYECKUX MpPaBUI U HOPM,
cOAJIaHCUPOBAaHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTH TMPaBWI WHIUBUIYAJBHOTO M  KOJUIEKTUBHOTO
0€30MacHOI0 MOBEJACHUS B CUTYAIMUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHHWE MOCIEACTBUN U HEMPUSTHS BPEIHBIX NMPUBBIUEK (YHNOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOJI00HUE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TAKYyIO JEATEIbHOCTD;

HMHTEpEeC K pazinuHbiM cepam npodeccuoHanbHON AESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuu U peaau30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3KOJIOrH4eCKOT0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOE OTHOIIEHHE K MPUPOJAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlI€CTBOBAHUSI;

MOBBIIICHUE YPOBHSA DKOJIOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIbITA
IJIAHUPOBAHUSI TOCTYNKOB M OIEHKH UX BO3MOXHBIX TIOCJIEACTBUN IS
OKPY KAIOIIEN CPEbI;

OCO3HaHME TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HAHUS W YMEHUS TNpU pPEIICHUU TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIO/IGHUE  TIpaBWJl  TMOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DJKOCUCTEMAaX, OXpPaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCSAIIMX BpEI  OKPYKAIOLIEH
NPUPOJIHON cpeflle, YMEHHUE MNPOTHO3MPOBATH HEONArOMPUSATHBIE SKOJOTHYECKHUE
MOCJEACTBUA MPEINPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATH UX;

HaJIMYUE Pa3BUTOrO SKOJOTHUYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYIbTYpHI,
onbITa NEATEIbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI KMU B IO3HABATEIbHOW, KOMMYHHKATUBHOW WU COLIMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JEATETbHOCTU KOIOTUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKHM M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM W YUTATENbCKOW KYJIbTYpPbl KAaK CpEICTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenupukn OUOJOTUM KaK HayKh, OCO3HaHUsA €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalollleM MHUPE KaK O €IUHCTBE MPUPObI, YEJIIOBEKA U
oOIIecTBa, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpodiieM
COXPaHEHHS TPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTHMU JJISI COBPEMEHHOU LMBUIIU3AIUU:
o0ecrieueHus: HOBOTO YPOBHS Pa3BUTHUSL MEUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pemaTh PEeCypcHbIe MPOOJEMbl  pa3BUTHSA
YeJIOBEUECTBA, TIOMCKA MYyTEH BBIXOJAa U3 TJIOOAIBHBIX SKOJOTUYECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  PalMOHATHHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PEeCYypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUW B IENAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAIbHON IPaMOTHOCTH O0yYaromuxcs, GopMupyemMon
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4aeMble 3HAHUA JJIA aHaIW3a U
OOBSICHEHUS SIBICHUH OKPYKAIOIIETO MUpPA U MPOUCXOIAIINX B HEM W3MEHEHHH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKJIIOUECHHS HAa OCHOBE HAy4HBIX (DAKTOB H
UMEIOITUXCS JaHHBIX C LEJbI0 TTOJyYEHHUs TJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIh30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX KU3HEHHBIX CUTYaAlUAX;

OCO3HAHHE IIEHHOCTH HAYYHOW ESTEIbHOCTH, TOTOBHOCTH OCYILECTBIISITh
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JIESITEIbHOCTh MHIWBUYAIbHO U B TPYIIIIC;



TOTOBHOCTh M  CIHOCOOHOCTh K  HEMpPEphIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA TIO OWOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yJbTaThl OCBOCHUs Yy4eOHOro mnpenmMera «buosorus»
BKJIIOYAIOT: 3HAuMMble s (OpPMHUpPOBAHHUS MHUPOBO33PEHUS OO0YHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYYHbIE MOHATHUSA, OTPaKAOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa W cHeuu(UKy METOAOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SBJIEHUE, MIPOLECC,
cUCTEeMa, Hay4yHbId ()aKkT, MPUHLIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs,
UCCleIOBaHUEe,  HAOJIOJeHUWEe, HU3MEpPEHUEe, OSKCIHEPUMEHT U APYrHXx),
yHUBEpCaIbHbIE Yy4YeOHble JEHCTBUS (MO3HABaTENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATIBLHOM
TPaMOTHOCTH H  COIMAJIBHONH KOMIICTCHIIMM OOYYarOIIUXCs, CIIOCOOHOCTH
00yJaroIXCs UCTIOJIh30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHMS W  yHUBEpCalibHbICe y4eOHbIC JICUCTBUS B
MO3HABATENILHON M COLMATIBLHON MPAKTHUKE.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHUS TMPOTPAMMBI CpPETHEro O0OIIero
00pa30BaHus TOJDKHBI OTPAXKATh:

OBananenue YHHMBepPCAJIbHbIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6azoBble JJOrHYECKHE eiiCTBUSI:

CaMOCTOSTENIbHO  (OpMYJIMPOBaTH M aKTyalIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOSCHUM 3HAHUU NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CpaBHEHUsI, KilacCu(puKaIuu, 0000IEeHUs ), PACKPHIBATh CMBICII
OMOJIOTMYECKUX TOHSITUN (BBIACISATh UX XapaKTEpPHbIE MPU3HAKHU, YCTAHABIMBATH
CBSI3U C JPYTUMH MMOHATUSIMU);

ONpENeNATh LEIU ACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI IESITEIbHOCTH C MOCTABJICHHBIMU 1IEJISIMHU;

UCIIOJIb30BaTh OMOJOTUYECKHUE MOHATHUS I 00bsICHEHUS! (DAaKTOB U SIBIICHUI
YKUBOM IIPUPOJBI,

CTPOUTH JIOTMYECKHUE PACCYKJICHHS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTUM), BBIABIIATHL 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3AKIIOYCHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIE cpenctBa A NpENCTaBIEHUs
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
UH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3padaTblBaTh IUIAH PELICHUA NPOOJIEMBbl C YYETOM aHaIu3a MMEKUIUXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI I€ITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX PEAIBbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBU

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJIETh HABbIKAMH YYEOHO-HCCIEA0BATENIbCKOM U TPOEKTHOU JIEATEbHOCTH,
HaBBIKAMHM  pa3pelieHuss MpoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOUCKY METOJIOB PELICHUs TPAKTUUYECKHUX 3aj]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3MYHbIe BUAbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, MNpeoOpa30oBaHUI0 W MPUMEHEHUI0 B y4eOHBIX
CUTYalHUsIX, B TOM YKCJIE IPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMuUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHSATUSAMHU U METOaMH;

CTaBUTh M (OpMyJIupoBaThb COOCTBEHHbIE 337aud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUT'aTh TMIOTE3y €€ pElICHUs, HAXOAMTh apryMEHThl U1 JOKa3aTejbCTBA
CBOMX YTBEPKJICHHM, 33a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJA€ pEIIEHUs 3aJaud  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBIISTh LI€JICHANIPABICHHBIA TMOUCK MEPEeHOca CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPENy;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33J1a4H, IONMYCKAIOIIME aTbTePHATUBHBIC PEILICHMUS.

3) pa6ora c ungopmaumei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX HHPOPMAIHH (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JIUTeparype, OHOJOTMYECKHX CJOBapsAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



uH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABIICHUS, KPUTHUYECKH OIEHU BaTh
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTh PA3IMYHBIE METOABI TP MOUCKE U
otbope Ouosornueckoit MHGOpPMAIIUU, HEOOXOIUMOMN JIsI BBIMOJHEHUS YUCOHBIX
3azay;

npUOOpETaTh OMBIT HCIOIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYyJIbTYPy aKTUBHOTO MCTIOJIB30BAHMS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMaJIbHYIO  (QOopMy  MpeCTaBICHUS
ounosornveckor nHGopmamnuu (cxembl, rpadUKu, AUArPaMMbl, TaOIUIIBI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAy4yHBIA S3bIK B KadyeCcTBE CpelncTBa Mpu padoTe cC
Ouonornyeckor HHPOpMaLMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJibl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTU JTUYHOCTH.

OBiaieHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) ob1menne:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTE WM JUCKYCCHUH TIO CYIIECTBY 0OCYXIaeMoi TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS MpejiaracMou
3aJlay, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUN NPYTUX YYACTHUKOB
Janora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBEepOAJbHBIE CpEACTBA OOIICHWSA, IMOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIlHM,
YMETh CMATYATHh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh Pa3jMYHBIMH CTIoco0aMy OOIIEHUS W B3aMMOJCHCTBHSI, MTOHUMAThH
HaMEPEHUs IPYTHX JIFOJIeH, TPOSBISATh YBAKHUTEIFHOE OTHOIIEHUE K COOEC eTHUKY
U B KOPPEKTHOU popme HopMyIupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C KMCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaTbHOU
paboThI pU pelIeHUU OUOIOTUYECKON MPOOIEMBbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOCHCTBUS MIPH PEIICHUN YUeOHOU 3a/1a4u;

BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JEHCTBUU C YYETOM OOIIHMX
WHTEPECOB M BOZMOKHOCTEH Ka)KJIOTO UJIeHa KOJICKTHBA;



OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH MU
KOOPJAWHUPOBATh JCUCTBUS MO €€ IOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpenensaTe poiM C YYETOM MHEHUH YYacTHUKOB, OOCYXIaTh pPE3yJIbTAThI
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOETrO BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaHIbl B
OOIIMii pe3yIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHHWBATh HAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, IPOSBIIATh TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHULIUATUBHBIM.

OgyaieHHe YHHBEPCAJIbHBIMHU PeryJIsTUBHBIMHU AeHCTBHAMM:

1) camoopranuzanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIA BBISBICHUS MPoOJIEeM U HX
pelieHus B )KU3HEHHBIX U yY€OHBIX CUTYyaIIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBbIO0 OKPYKAIOIIHNX;

CaMOCTOSITEJIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30BaTEIbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUs MNpoOJieMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTSHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHU;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTb
34 pEIICHHUE;

OLICHHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOW 0Opa30BaTENbHBIA U
KYJIbTYpPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABbIKAMHM  TO3HABaTEIbHOM  peduieKCMu  Kak  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBUA M MBICIUTEIbHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAHM, HCMONb30BaTh NPUEMBI pedIeKCHH AJIsi OLEHKU CUTYalllu, BbIOOpA
BEPHOI'O PELIECHNS;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO MX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX @pPH aHaju3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0OS M APYTrUX:

IPUHUMATh ce0s, TOHUMasl CBOM HEJOCTaTKU U JOCTOMHCTBA,

IIPUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYIMX IPH aHajJu3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTHX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C TO3UIMU JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbTaThl ocBoeHusi nporpammel COO mo Ouosnoruud Ha
0a30BOM YPOBHE BKIIIOUAIOT cielU(pUUYECKUe sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHUCTBUN MO OCBOEHUIO, MHTEPIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUBI JACSITEIBHOCTU 0 MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX YUYEOHBIX CUTyallUsX, a TaKXKe€ B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeamMeTHbie
pe3ynbTaThl IPEACTABIIECHBI IO FOJIaM 00y4YEeHUSI.

[IpenmeTHblEe pe3ysbTaThl OCBOECHUSA ydyeOHOro npenmera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTbh 3HAHUN O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpPAa U HAYYHOIO MHUPOBO33PEHUS, O BKJIA/N€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTWH, (PYHKIUOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJEpKaHHWE OWOJIOTMYECKUX TEPMUHOB U IOHATHUI:
KW3Hb, KJIETKa, OpraHu3M, MeTadonu3M (OOMEH BeIIEeCTB U IPEBpaIlCHHE
HHEPrum), TOMEOCTa3 (CaMOPEryJIslusl), YPOBHEBAS] OpraHU3alusl KUBbIX CHUCTEM,
CaMOBOCIPOMU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3JlaraTb OHOJIOTUYECKHE TeopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IEHTpajbHas JOTrMa MOJICKYJsIpHOM Ouosioruun), 3akoHbl (I
Mengens, T. Moprana, H. . BaBuiioBa) u ydenus (o LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KYJbTypHbIX pacTteHuid H. V. BaBuiioa), onpenenstb rpaHUIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTHH: HAOIIOJEHUE U
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB W SIBICHUM, OpPraHU3alMs M NPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIIBWJKEHHME  TUIIOTE3bl,  BBISIBJICHUE
3aBHCHUMOCTH MEXAy HCCIEAyEeMbIMH BEJIMYMHAMH, OOBSICHEHUE MOIYYCHHbBIX



pE3yNbTATOB, UCHOJB30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE
Jie1aTh BBIBOJbI HA OCHOBAaHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OILUIOJIOTBOPEHMSI, Pa3MHOKEHHS, HHIWBUAYAJIbHOIO PpAa3BUTHA OpraHU3Ma
(oHTOTEHER);

YMEHHME NMPUMEHATh MOJYUYEHHbIE 3HAHUA JUISI OOBSICHEHMsI OMOJIOTMYECKUX
IPOLIECCOB U SIBICHUMN, JUISl MPUHATHUS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LEJbl0 oOecriedeHus: 0e30MacHOCTH CBOEro 3/J0POBbS U 3/I0POBbS
OKPYXAaIOILUX JIOAEH, COOMI0IEHUs HOPM I'PAaMOTHOTO MOBEJEHUS B OKPY KaloIIEn
OPUPOJHOM cpele, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTUIKEHUN
COBpEMEHHOW  Ouojoruu ¥ OWUOTEXHOJIOTUH Ui PalMOHAJIBHOIO
IPUPOAOIIOIH30BAHNUS;

yMEHUE pelaTh >3JEeMEHTapHble T€HETHYEeCKHE 3aJayd Ha MOHO- U
JUTHOpPUIHOE CKPELIMBAHUE, CLEIUIEHHOE HAaCIEAOBAHUE, COCTABISTH CXEMBI
MOHOTHMOPH/IHOTO CKPEIIMBAHUA JUIsl TPEJCKAa3aHUs HACIEI0BAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOIHATh JA0OpPATOPHbIE W MPAKTHYECKHE PabOThI, COOIIOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U Ta00PATOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OLEHMBaThb M HMHTEPHPETUPOBATH HH(OPMALINIO
OMOJIOTMUECKOTO  COJIEP’KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE€ 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpE/ICTBa MAacCOBOM MH(OpMAIMH, HAYYHO-TIOMYJISIpHbIE
MaTepHualbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBAHUNA B OWOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCBMEHHBIE U YCTHBIE COOOILEHUS,
00001ass 6MOIOTUYECKYI0 UHPOPMAITUIO U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO
WCI0JIb30BaTh MOHSTUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA ydyeOHOro mnpenmera «buonorus» 6 11
Kj1acce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAAE POCCUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWONOTUH, (YHKIMOHAIHLHOU
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbhIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHI:
BUJI, TOMYJIALUSA, TeHO(OH, 3BOIIONUS, ABIKYIINUE CUiIbl ((haKTOpPbI) 3BOJIOLUH,
MPUCIOCOOJICHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIyIEHThI, IIENU  IHUTAHMUSI,
AKOJIOTHYECKas Tpamua, OnoreoreHos, onocdepa;

YyMEHUE H3JIaraTb OWOJIOTMYECKUE Teopuu (dBONIOUMOHHAs Teopus Y.
JapBuHa, CHHTETMYECKash TEOpHUS DHBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoasimeBoro cxonctea K. M. bapa, uepenoBanusi riaBHBIX HampaBJICHUA U
nyteit 3Bomonu A. H. CeseprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJJaAMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OMHMCAHHWE MUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHU3alMs U TPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIIBW)KEHHME  TUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXAYy HCCIEAyEMbIMH BEIUYMHAMH, OOBSICHEHHE MOIYyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHSATHI, TEOPHUH W 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIE NPHU3HAKH CTPOCHHSI OHOJOTMYECKUX
OOBEKTOB: BHUIOB, TOMYJSAIUN, NPOAYUEHTOB, KOHCYMEHTOB, PpPEIYyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBUSI HKOJIOTMYECKUX (HaKTOPOB Ha OPraHU3MbI, IEpeHoca
BEIIECTB W TIOTOKA HDHEPTUM B HSKOCHUCTEMAaX, AHTPOINOTEHHBIX HW3MEHEHHH B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKHUX
LMKJIOB B Onocdepe;

yMEHUE TMPUMEHSATH MOJTYUYEHHBbIC 3HAHUSA NJIs1 OOBSICHEHUS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUM, JUISl NIPUHATHUS MPAKTUYECKUX PELICHHU B IIOBCEAHEBHOU
KU3HU C Lenplo olOecriedeHus O€30MacHOCTH CBOErO 3JI0POBbS M 370POBbs
OKPYXAaIOILUX JIOAEH, COOII0IEHUs HOPM I'PAMOTHOTO MOBEJEHUS B OKPY KaloIIEn
OPUPOAHON Cpeje, NOHMMAaHUE HEOOXOJUMOCTH HCIONb30BaHUSA JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH TSI pallMOHAIBHOTO MPUPOJIOTIONB3 OBAHNUS,

yMEHHUE pemniaTh dJIeMEHTapHbIe OMOJOTHYECKUE 3a]a4H, COCTABISITh CXEMBI
NepPeHOca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS);

YMEHUE BBINOIHATh JA0OpPATOPHbIE M MPAKTHUYECKUE padOThl, COOJIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1TA0OPATOPHBIM 000PYI0BaHUEM;

yMEHUE KPHUTHUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMYECKOTO  COJIEp)KaHUs, BKIIOUYAIOIIYI0 IICEBIOHAyYHblEe 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEAICTBa MAacCOBOW MHGOPMAIIUH, HAYYIHO-TIOMYJISIPHEIC
MaTepualbl),  pacCcMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

YMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOILEHUS,
00001ass 6MOIOTUYECKYI0 UH(POPMAITUIO U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO
WCII0JIb30BaTh MOHSITUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uupoBbIe
Ne ni/mm P Konrpoabnubsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HOHOTIDL K Haylka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIns 1 bubmorexa LIOK
P B https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 HKHSHE/ICATEILHOCTE KICTKI 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U UHAMBUAYAIBHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3MEHYUBOCTD 3 15 bubmuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CICPBHOC BpeM https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIe
Ne /i P Konrtpoabnbsie IIpakTHueckue (pp )
NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchl
bu6nuoreka [IOK
1 1
IBOMOUHOHKA GHONOTHS o https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE M pa3BUTHE KU3HH Ha bubnmnoreka [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 5 1
OPraHH3MEL 1 OKpYaIOlas cpeia https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01mecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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 INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Konrposbusie IIpaxkrnyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
06.09.2025 https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TTPUPOJIBI.
[TpakTryeckas padora Ne 1
2 «HMcnonp3oBaHue pa3aM4HbIX 1 0.5 bubmorexa HOK
P ' 13.09.2025  https://m.eds00.ru/863e6122
METOJIOB TPH U3YICHUN
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuorexa [JOK
U UX U3y4YECHHE 20.09.2025  https://m.edso0o.ru/863e6564
4 XuMH4ecKuii cocTas KieTkd. Bona u 1 bu6mmorexa [IOK
MUHEpaJIbHBIE COJIN 27.09.2025  https://m.edso0.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
CITKCH. LOCTAB M CTPOCHHE DETROB 04.10.2025  https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuorexa [IOK
KaTaJIUTHYECKON aKTUBHOCTHU ' 11.10.2025  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJTU KaTajasbl)»
7 VraeBonsl. JInnunael 1 bubnnorexa [IOK

https://m.edso00.ru/863e6870



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/863e6870

18.10.2025

bu6mmoreka [JOK
8 Hywentiontie kucnorst. AT® 25.10.2025  https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTo1bl U3y4YEeHHS bubnmoreka [JOK
kietku. Kinerounas teopust 08.11.2025  https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucrema 15.11.2025
CtpoeHune 2yKapuoTUYECKOM
kietku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
5 22.11.2025
OaxTepuii o]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE
bu6mmoreka [JOK
12 OOMEH BOIECTS I META00IH3M 29.11.2025  https://m.edsoo.ru/863e766c
bu6nmnoreka [JOK
13 orocuiires. Xemocuires 06.12.2025  https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 duepretiicciuii 00men 13.12.2025  https://m.edso0.ru/863e7aae
JKu3zHeHHbIN UK KIETKU. [lenenue
KJIeTku. Muto3. JIabopaToprast Bu6morexa [IOK
15 padora Ne 3 «Habioxenme mutosa b 05 20.12.2025  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunTtes 6enka. Peakuus bubnmoreka [JOK
MAaTPUYHOI'O CUHTE3a 27.12.2025  https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka bubmuoreka [IOK



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.edso00.ru/863e796e

18 Hexnerounsie GopMbl )KU3HU — 17.01.26 bubmmorexa [IOK
BHPYCBI o https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOXKEHHST OPTaHU3MOB 24.01.26 https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuoreka [JOK
20 Meii 31.01.26
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue ¥ pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
04
21 Jlaboparopuas pabota Ne 05 20226 bubnunoreka [JOK
«HM3ydyeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»
29 NnauBuayanbHOE pa3BUTHE 14.02.26 bubnuorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o 21.02.96 bubnuorexa [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU o https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS Eub 10K
nOJIMOTEeKA
24 .M 28.02.26
MpU3HAKOB. MOHOTHOpUIHOE https://m.edso0.ru/863e8878
CKpeIllMBaHUE
UrHOpUAHOE CKpeLBaHuE. 3aKOH
25 fezaBHI::Hf/[oro HaI::J'II: OBaHUS 7.03.26 bubmorexa [JOK
g R https://m.edso00.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacleJ0BaHnue
npusHakoB. JlaboparopHas pabota
b K
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 14.03.26 noamorexa O

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIMUBAHUS Y IPO30(HIIBI HA

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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rOTOBBIX MUKpOIIpenapaTax»

97 I'eneTnka moma. HacnenoBanue 1 21.03.26 bubnmuorexa [JOK
IPHU3HAKOB, CLEIUIEHHBIX C TI0JIOM e https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
M3MEHYMBOCTH. JIabopaTtopHast

98 paborta Ne 6. I/I3yq<iHI/Ie 1 05 28.03.96 bubnnoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON
HacneacTBeHHass H3MEHYUBOCTD.

29 Jlaboparopnas paESOTa No 7. 1 05 11.04.96 bubnnoreka [JOK
«AHanmu3 MyTalui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEnapaTax»

bu6mmoreka [JOK
30 r 1 18.04.26
cHeTiia Aertoseka https://m.eds00.ru/863e8d78
PezepHblit ypok. O0o0meHue no
31 TeMme «HaciencTBeHHOCTD U 1 25.04.26
W3MEHYUBOCTH OPTaHU3MOBY
bu6nmnoreka [JOK
32 C 1 2.05.26
SHICKIDUL Kak fidyka # fiponece https://m.eds00.ru/863e9214

33 MCTOI[LIUI/I JIOCTUKEHUS CENEKIUU 1 15.05.26 bubnuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHoorus kak oTpacib 1 16.05.26 bubnunorexa [JOK
IIPOU3BOJACTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 DBOJIIOLHS U METObI €€ N3YUEHUsI 1 bubmorexa HOK
i A y 01.09.2025  https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBiIeHUN 1 bubnnorexka [JOK
00 3BONIOINU 08.09.2025  https://m.eds00.ru/863e9570
bu6mmoreka [JOK
M 1
3 HKPOSBOIORI 15.09.2025  https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JII2160 I;TO HI;ﬂ abora JI\;O 1 1 0.5 Bubmmorexa LIOK
paTOpHA p B ' 22.09.2025  https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOp(}OTOTHIeCKOMY KPUTEPHIO)
5 JIBroKyLIMe cuibl (3J1€EMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpHbl) SBOJIIOLIUU 29.09.2025  https://m.edsoo.ru/863e9dad
. bu6mmoreka [JOK
6 E 0 1
CTCCTBEHHbII OTOOP 1 €0 popMl 06.10.2025  https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pa3zoBanwue. Jlaboparopnast 1 05 bubnnorexa [JOK
pa6ora Ne 2 «Omucanue ' 13.10.2025  https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHU3Ma U
€€ OTHOCHUTEIHHOTO XapaKTepa
8 Hamnpasnenus u mytu 1 bubnuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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MaKpO3BOIIOLUU 20.10.2025  https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN 10.11.2025
10 Wcropus xu3Hu Ha 3emiie U METO/bI
e€ u3yueHus 17.11.2025
11 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmmorexa [IOK
Ha 3emiie 24.11.2025  https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie 1o 3pam bubnunoreka [JOK
U TIepuoIaM 01.12.2025  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHpA.
13 [TpakTryeckas padora Ne 1 05 bub6nuoreka [IOK
«H3yueHne UCKOMaeMbIX OCTaTKOB 08.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpemeHHas cucrema bubnnorexa [JOK
OpPraHUYECKOT0 MHpa 15.12.2025  https://m.edsoo0.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKA bubnuorexa [JOK
(anTpoOMIOreHe3) 22.12.2025  https://m.edsoo.ru/863eac2c
16 JIBmokyniue cuibl (pakTopsl) bubnuorexa [IOK
AHTpOIIOTeHE3a 29.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAIMH YBOJIOLUH 120126
YeJI0BeKa
18 YenoBeueckue packl U IPUPOIHBIE 19.01.96 bubnuorexa [JOK
ajarTanuy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHHE TIO
19 TeMme «BO3HUKHOBEHHE U pa3BUTHE 26.01.26

JKA3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOJIOTHS KaK HayKa 2.02.26

21 Cpensl 0OuTaHUS U DKOJIOTHYCCKHE 9.02.26 bu6mmoreka [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophI.
Jlaboparopnast pabora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

22 pacTeHUi U3 pa3HBIX MECT 0.5 16.02.26 bubmorexa LOK

https://m.edso00.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BniusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa»
bubmuoreka [JOK

23 buotiieckie dakTopet 20326 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas padora

24 Ne 2 «IToncuér mioTHOCTH 0.5 16.03.26
TIOMYJISINI Pa3HBIX BUJIOB
pacTeHuin»

o5 CoobmiecTBa OpraHu3MOB — 23.03.96 bubnmnorexa [JOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 6.00.26 bubnuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI. Bu6morexa [IOK

27 BKOJVIOFquCKHe HUpaMHUIbI. 13.04.26 https://m.edso0.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus

28 [TpupoHbIE S5KOCUCTEMBI 20.04.26

29 AHTpPONOT€HHBIE IKOCUCTEMBI 27.04.26

30 buocdepa — rinobanpHas 5 05.26 bubnmoreka [JOK

3KOCHUCTEMA 3eMIIHA

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 2.05.96 bubnmoreka [JOK
ounocdepsl https://m.edso0o.ru/863ebd16

32 YenoeuecTBo B Onochepe 3emin 1 14.05.26

33 CocymiecTBoBaHUE TIPUPOIBI U 1 11.05.26 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHHE TEMBI

34 «Coo0111ecTBa U HKOJIOTHYECKUE 1 18.05.26
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 55

[NPOT'PAMME



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

IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OFPA30BATEJBHOM ITIPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

CdopMHUpOBaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUMCKUX M 3apyOekKHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH 4YeNIOBEKa [UJIsl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMUHOB H
MOHATHI: XKU3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIrHH), TOMeocTa3 (CaMOperyssiiuus), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKITHs),

HaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHC

YMenue uznaraTtb OMONOrHYECKUe TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHHs (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKJEHUS KYJIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHNBBIM CUCTCMaM

YMmenue BJIaACTb MCTOAAaMHU HAY4YHOI'O IIO3HAHUA B Oouonoruu
(Ha6J'IIO,ZleHI/IC U OIIMCAHUC KUBBIX CHCTCM, IIPOLIECCOB U HBHCHHﬁ;
OopraHu3anusa n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISABJICHUC 3aBHCUMOCTH MCXKIY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BBIOCNATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoOT MW IYKaApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TIPOIIECCOB  OOMEHa  BEMIECTB U
MpeBpaleHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




YMmenune IMPUMCHATH TIOJIYUCHHBIC 3HAHUA JJIS O6’b$ICHeHI/I$I
61/IOJIOI‘I/I‘-ICCKI/IX ImpouccCcoB u HBHCHHP'I, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOTO MOBEAEHUA B  OKPYXAKIIEH NPUPOJHON  CpEE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA ILOCTI/I)KGHPIP'I
COBpPEMEHHOM OHONOTMUM U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

MIPUPOIONOIB30BAHUS

VMmenune peumiaTte 3JIEMCHTAPHBIC T'CHETHYCCKUEC 3ada4yd Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MNpCaACKa3saHuA

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PadoTHI,
coOmoiaTh TpaBWjia Tpu padoTe ¢ y4eOHbBIM H J1TaOOpaTOPHBIM

obopyioBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO NICEBIOHAYYHbIE 3HAHMS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuHO-TIONYJIsipHBIE MaTepUabl);
STUYECKHE AaCleKThl COBPEMEHHBIX HCCIIEJOBaHUI B OMOJIOIMH,

MCIHIINHC, OMOTEXHOJIOTHU

10

YMeHnue co3naBath COOCTBEHHbBIE MUCHbMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 6MOJIOrHYecKyt0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0Jb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHWK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeXHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJOTHYCCKUX TEPMUHOB H

TTOHSITHIM: BUJ, HOIIYyJIALNA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTIEHHOCTh OpraHu3MOB,
BU1000pa3oBaHueE, 9KOJIOTHYECKUE ¢baxTopsl, HKOCUCTEMA,
OPOXYLEHThI,  KOHCYMEHTBI,  PEOYLEHThl,  LENH  IHUTaHHA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHnue uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TEOpuUs  HBOJIOLMH),  3aKOHBl U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
omochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI — HUX

INIPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaJeTh METOJaMM HAy4YHOTO IIO3HAHUSA B OMOJIOTUHU
(HabmofieHNe W ONMMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U SIBIICHHIA,
OpraHM3alusi W  IPOBEJEHUE OMOJOrMYECKOI0  JKCIIEpUMEHTA,
BBIIBIDKEHHE  TUIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
UCCIIelyeMbIMU BEIMYMHAMHU, OOBSICHEHUE MOJYUYEHHBIX Pe3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pCSyHBTaTOB)

VYMmenne BBIACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIUNA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreoLEHO30B M  3KOCHCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MEepeHoca BEIIECTB U IMOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIIOT€HHBIX
WU3MEHEHHI B DKOCHUCTEMAaxX CBOCH MECTHOCTH, KPyrOBOPOTa BEIECTB U

OMOTre0OXMMHYECKUX IIMKJIOB B Onochepe

VYMmenne IMPUMCHATH IIOJIYUCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJ'ICHI/II\/'I, IJI TIPUHATUA TPAKTHYCCKUX
pelieHni B MOBCEAHEBHOW KU3HU B LIETAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMIOIEHUSI HOPM
rpaMOTHOTO TMOBEACHUA B  OKPYXAKOMIEH TPUPOJHON  CpEeJe;
IIOHUMaHUE HGO6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosoruu IJId palfuOHAJIBHOTO ITPUPOAOITOJIE30BAHUS

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOoca BEIIECTB M SHEPTUU B IKOcUCTEeMaX (I[ETH MMUTAHUS)

YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M TpaKTHUYecKue paboTshl,
cobmoarh mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHEM




YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTUYECKOTO CO/IEpKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS

W3 pa3MuyHbIX UCTOYHUKOB (CMMU, Hay4YHO-TIONMYyJIIpHBIE MaTepUaIb);

? paccMaTpuBaTh r00anbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKy0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapaT OMOIOrHH




IHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

buonorus kak Hayka

11

1.2

buonoruss — Hayka o »uBoW mpupozae. Ponp Oumonormum B (opmMupoBaHHH

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CrcTtemMa OMOJIOrMYecKiX HayK
Mertoabl MO3HaHMS XKUBOW HpUPOAbI (HAOMIOJEHUE, SKCIIEPUMEHT, OIMCaHUE,
U3MEpeHue, KiIacCupUKausi, MOJCIMPOBAaHUE, CTaTUCTHYECKass o0O0paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus omosioruu. CBoMcTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanud OHMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIIETOYHBIMN,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XHUMUYECKUU COCTaB U CTPOCHHUEC KIICTKH

XUMUYECKHH COCTaB KJIETKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Boga wu MHUHCPAJIBHBIC BCHICCTBA. CDYHKI_[I/II/I BOABI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[}Iep)KaHI/IC oCcMOTHYECKOTo Oananca

benku. CoctaB m crpoeHHe OETKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYphl O€JIKOBON MOJIEKYJbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYEecKHe CBoiicTBa OeinkoB. buonormueckue
GbyHKIUN OEIKOB.

®epMeHThl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamusbsl. OTinuus

(I)CpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoasl: MOHOCaxapuabl (II0KO3a, pubo3a M Je30kcupr0o03a), AUcaxapHibl
(caxapo3a, JaKTO3a) M TOJHMCaxapuabl (Kpaxmai, IJIMKOTeH, IeJUII0JI03a).
buonornveckne GyHKIUU YTIIEBOJIOB.

Jlunuaer:  TpurMuIepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
runpopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OCJIKOB M JIMIIUJA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHMHOBBIX




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

CTpoeHue U (PyHKIMU

3.5

[urosorus — Hayka o kierke. Kiierounast reopusi. MeTopl U3y4eHUsl KJIETOK

3.6

Krnerka kak menoctHas >kuBasi cuctema. OOmIve MPU3HAKA KIETOK: 3aMKHYTast
HapyxHass MemOpana, moJekyasl JIHK kak renernueckmii ammapar, cucrema

cuHTe3a OeJika

3.7

Tunsl kIeTok: sykapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHas CTEHKAa, TJIUKOKAJIMKC, HX
¢ynkuun. [Tnazmarudeckas memOpana, e€ cBoiicTBa U pyHkimu. L{utonnaszma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYeCcKas CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IIACTUAbL. [IponcxoxkaeHne MUTOXOHAPHUM W IUacTui. Buubl
wiactua. HememOpaHHble OpraHoMIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUUKH, KTyTUKU. DYHKIIUM OPraHOMI0B KIETKU. BritoueHus

Snpo — perynaTopHblii 1eHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,
KapHOIUIa3Ma, XpPOMaTHH, SIPHIIIKO. XPOMOCOMBI

Tpancnopr BemecTB B KIIeTKe

XKu3HenesaTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTETUYECKUH OOMEH) — JB€ CTOPOHBI €IMHOT0 IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(pCpMeHTOB B OOMEHE BCIICCTB U MMPECBPALICHNUU SHECPTHUU B KIICTKEC

4.2

4.3

®dotocuntes. CBeroBas U TeMHOBas (a3wl hoTocuHTe3a. Peakumu GorocuuTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIsl JKU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocHHTE3. XEeMOCHHTE3UpYIOlHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIECTB, BBIACICHHUE H
aKKyMYJHMpPOBAaHHUE OHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OoOMEeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHa

4.4

Peakiun marpuunoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuzamms

reHeTuyeckol nHdopmanuu B kieTke. ['eHeTHMuecKMi KOA U ero CBOMCTBA.




Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsius — O6uocunte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpyChl. Mcropusi otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepnodarn. bonesHm pacTeHuid, KUBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunmra genoseka (BUY) — Bo3oynurens CITH/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasmHoxenue u UHAUBUAYAJIBHOC Pa3BUTUC OPraHU3MOB

5.1

5.2

Knerounsnii WK, WIM KU3HEHHBIM MK KIeTKUd. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpUUHOTO
cuateza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JIumIoMIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

JHenenne xkimerkn — wmuto3. Craaum muto3a. [lpomeccel, mpoucxonsdiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbl pa3sMHOKEHHsI OpPraHHU3MOB: Oecronoe W TojoBoe. Buibl Oecronoro
pPasMHOXCHHUS: JICJICHHE HAJBOE, IOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKINN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOorO.
Meito3. Craguu Meio3za. Ilporiecchl, TpPOUCXOIAIIME HAa CTaausIX Menosa.
[ToBenenne xpomocom B Meiose. Kpoccunrosep. buonormdeckuii cMmbpIca

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlonoBbIe
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " pa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrnepMaro3omj, SUleKIIeTKa) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOCHUMA SIUIEKIETOK B CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyssnus, oprasorenes. I[locramOpronanbHOe pasBuTHe. THIlbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEmpsiMoe (IMYMHOuYHOe). BnusiHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIC
YPOICTBA.

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

CTaauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHiicKux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(TuOpUAOTOTUUECKHH, [IUTOTCHETHYCCKHH, MOJIEKYJISPHO-TCHETHYECKHUH ).
OcHoBHbIE TeHEeTHYecKre NMOHATHA. ['eHeThyeckass CHUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAacje0BaHUs TMPU3HAKOB, YyCTaHOBJIEHHbIe ['. Menpaenem.
MonoruOpuaHOe CKpenBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
IIOKOJICHHA. HpaBI/IJIO JOMUHHPOBAHUA. 3akoH PACIICIVICHUA IIPU3HAKOB.
I'umore3a uncroTsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpeniuBanue.  Mcmonb3oBaHWE — aHAIM3UPYIONIETO  CKPEUIMBAHUS A

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJleIOBaHUIO TIeHOB. HapylneHuwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHeTnueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEIeNeHHE TMojia. AyTOCOMBI M TIOJOBBIE
XxpoMocoMmbl. ['oMoraMmetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnempoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJHU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psii W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4ecTBEHHBIE U KayeCTBEHHBIE

IIPU3HAKU U UX HOpMaA PCaAKIINH. CsoiicTBa MOI[Hq)HKaHHOHHOﬁ HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAs, W3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalnMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
YyeJIoBeKa: reHeaJormueCcKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHUIA,
OMOXMMHYECKUH, MOJeKyJIsapHO-reHeTuuecKkuil. CoBpeMEHHOE OlpeseseHue
TFE€HOTHMA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0ose3Hu, 0O0JIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaTnueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 370pOBOTO




o0pa3a >KU3HHU, [AWArHOCTUKH, NPOPWIAKTUKA U JICYCHHS TIEHETHYECKHX
Oone3nell. MeMKO-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHE MEIUIIUHCKON

TCHCTUKHU B IPECAOTBpAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUHW U JIOMECTHKAIIUS.
Yuyenne H.M. BaBuinoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasus
KYJBTYpHBIX pacTeHuil. LIeHTpbl MPOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

nopoja, ramMmm

7.2

CoBpeMeHHBIE METOJbI CEeJIEKIMU. MaccoBbIii W WHAWBHIYaIbHBI OTOOpHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yuctasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuamszanuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJIAILIONAOB. JIOCTHIKEHMsI CEJIEKIUMM DPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHUu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MMKpPOKIOHAIbHOE  Pa3MHOKECHHUE
pacrenuii. KnoHuUpoBaHHE  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpPraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOIIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomouuH.  [lajmeoHTOonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUs] BHUJIOB B IAJIEOHTOJIOTMYECKON JIETONUCH, NepeXojaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTEepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHYHBbIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTHM H OCHOBHBIX MeTa00INUECKUX HYTefI Y BCEX

OpraHnu3MoB




1.2

OpomtonmonHass  teopuss Y.  Jlapsuna. IlpennocbulkM  BO3HMKHOBEHMS
JapBUHU3MA. JIBMXKyIIME CHJbl 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIPEAEIEHHA U3MEHUUBOCTD,

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

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

MI/IKpOBBOJHOI_[I/ISI. HOHyHSII_[I/ISI KakK €AMHuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBwxynme cuibl ((hakTophl) SBOJMIOLMU BUAOB B TNpupoae. MyTalMOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnus u Murpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (haKkTop
sBOOLIU. POPMBI €CTECTBEHHOT0 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomonuu. [Ipumeps
MPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopd0O3bl M HIAKO0AAANTALUH.

Bun un Bunoo6pasosanue. Kputepun Buga. OCHOBHbIE (POPMBI BU1000pa30BaHMUsL:

reorpa(bnquKoe, OKOJOTHYCCKOC

MaKpOf)BOJ'IIOI_II/IH. CDOpMBI 3BOJIIOIIUH: (bHHCTquCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOLINN

2.1

2.2

2.3

Bo3nukHOBeHUE U Pa3BUTHC )XU3HU HA 3emne

JloHayuHble TIpENCTABIEHUsS O 3apOXIACHUM KU3HU. HayuyHble ruUnoresbl
BO3HUKHOBEHMSI >KM3HM Ha 3emiie: aOuOoreHe3 W TaHCIepMHUsA. XHUMHUUYECKast
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpabie sTaner Ouosiormveckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

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

PasButue xu3zHm Ha 3emsie mo spam u nepuonaMm. Karapxeil. Apxeilckas
npotepo3oiickas dpel. [lameosoiickass 3pa W €€ TEpHOIbl: KEMOPUIMCKUH,
OPIOBUKCKHW, CUJIyPUUCKUH, JI€BOHCKHM, KaMEHHOYTOJIbHbIM, MEPMCKHI.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ nmepuoAbl: NAJICOre€HOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHWH H SKUBOTHBIX. [losiBIEeHWE, paciBeT W BBIMHUPAHHE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpPpaKCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

OBoJrOLMS 4esoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3ButHe npenctaBieHUd o

MPOUCXOKIACHUN YCIIOBCKA. MeTtoapl HU3YUCHUA AHTPOIIOTCHE3a. CXO,Z[CTBa )51




pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHE YETIOBEKA.
JIBrokymme cuiibl (hakTopsl) aHTpornoreHeza. HacnencTBeHHas ”3MEHUYUBOCTh U
€CTeCTBEHHBbII 0TOOp. OOmiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

2.5

OcHOBHBIE CTaAWM U BETBH JBOJIOLMH YEIOBEKA: ABCTPAIOIMUTEKH, YeIoBeK
yMenblid, YemoBek npsaMoxonsdmui, YenoBek HeaHAEpTalbcKui, Yenosek
pa3syMHblii. Haxonku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOMEOHIHAs (eBpa3uiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHaNIbHA), MOHTOJIOUAHAS (a3uarcko-
aMepuKaHCKast). YepTsl MPUCIOCOOICHHOCTH IPEICTABUTENCH UETOBEYECKUX Pac

K YCIIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolas cpea

DKOJIOTHST KaK HayKa. 3aJladyd M pa3lieNbl KOJOTUUA. METOoNbl 3KOJIOTMYECKHX
UCCIeIOBaHUM. DKolorndeckoe MUpoBo33penne. Cpeapl 00UTaHusT OpPraHU3MOB:

BOAHAaA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  ¢aktopel. Knaccupukanus — 9KOJIOrMYeCKHX  (aKTOPOB:
abuoTtuyeckne, OHWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMYecKux

(hakTOpOB HA OPTAaHU3MBI

3.3

AbuoTtnueckue (HaKTOpPBI: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTOMEPHOAU3M.
[IpucnocoOnenuss OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckne Qaxrtopel. Bumbl OMOTHYECKMX B3aWMOJIICHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIN3M, HEUTpanu3M. 3HAYeHHE  OWOTHYECKUX

B3aUMOJCHCTBUM JJI CYLICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6I_I_ICCTB8.X

OKOJIOTUYECKHE XapPaAKTCPUCTUKU MOMmyJIsINHUU. OcHOBHBIC IIOKa3aTcin
nomyJsinuu: 4YUCJICHHOCTH, IIIOTHOCTBb, POXIACMOCTb, CMEPTHOCTL, IIPUPOCT,

MUrpamnus. I[I/IHElMI/IKa YHUCJIICHHOCTHU IOMMYJIAINHU U e€ peryismusa

Coo0111ecTBa ¥ SKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NIPOCTpaHCTBEHHas, Tpoduueckass (muiieBas). Buasl-nomuHantel. CBsi3u B

OHoIIeHO3€E

4.2

Okojoruyeckue cucrteMbl (dkocucteMbl). [loHsTe 006 3KocuctemMe H




6HOF€OHCHO3€. (I)YHKI_II/IOHELHLHBIG KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylileHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckue (muiieBbie) YpOBHU DJKOCHCTEMBI. [lWIeBble IeMM W CETH.
OCHOBHBIE TIOKa3aTeIW HKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUBL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAMOpPETyJIsus, pa3putue. CyKueccus

4.3

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€P U PEK. DKOCUCTEMAa XBOWHOTO WU
LIIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBI, CcOCTaB W CTPYKTypa
ouocdeprl. Kupoe BemectBo M ero ¢GyHKuuu. OcoOeHHOCTH OMocdephl Kak
rII00aTbHOW IKOCHCTEMBI. JIMHAMHYECKOe paBHOBeCHE W OOpaTHas CBsI3b B
ouocdepe. KpyroBopoTel BemiecTB M OHOTCOXMMHUYECKHE IUKIBI AJIEMEHTOB

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

4.5

UYenoBedecTBo B Omocdepe 3emum. AHTpONOTeHHBIE M3MEHEHHS B Ouocdepe.
['moGaibHbIE IKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMH pecypcaMd U HUX

HUCIIOJIBb30BaHUC. [[OCTI/I)I(CHI/IH OHOJIOrHHU U OXpaHa IIpUupoabl




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

* buonorwus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue
/Mon pen. Ilaceunnka B.B., Akimmoneproe o61mecTBo «M3marenscTBO
«IIpocBemieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6orioB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., AxuronepHoe o6mecTBo «M31aTenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

ITenensiea O.A.,Cynnosa U.B.IToypounsie pa3paboTku mo oO1eit
ouojorun..M.:"Bako",2009 r

[lemuxoBa E.}O. [Toypounsie mianbl. BBenienre B 00111y10 OHOJIOTHIO U
skoJioruto. Bonrorpan,uza-so "Yuurens",2010 r

JIeicenko U.B. IToypounsie miansl. buosorus. 10 kmacc.Bonrorpan,usa-so
"Vuurens",2009 r

Uepennukosa I'.B.Iloypounslie mnanbl.buonorus.11 kinacc.Bonrorpan,uza-Bo
"Vuurens",2009 T

MyxamemxanoB 1U.P. Tectsl,3aueTsl,0mumonpocs mo 6uonoruu.10-11

knaccel.M.:"Bako",2011 r



Anndepo A.B.KoMHaTHBIC pacTeHUsI B IIIKOJIC: HAOTIOICHUS U
skcriepuMeHTh. M. JIpoda,2010 T

Nonnesa A.1O.,Topranos A.B.buonorus B cxemax u tabnunax.ddexTuBHas
noaroroBka k EI'D.Mocksa,2016 T

Kupunenko A.A.buonorus. COopHUK 3a7a4 MO T€HETUKE JIJISI TOJATOTOBKH K
EI'D.JIETYUOH,2014 r

Kupunenko A.A.MonekynsipHas 6uonorusi. COOpHUK pa3HOYPOBHEBBIX 3a/IaHUN
st noarorosku k EI'D.JIET'MOH,2014 r

Konecuukos C.1.buonorus.Okonorus.llogrororka k EI'2.JIETMOH,2014 r
[p16acoBa B.W. buonorus.5 kinacc.Onumnuanst. Bonrorpan,2010 r
Boponuna I'.A.,JiBanoBa T.B.buosnorus.IInanupyemsie pe3ynbratel. Cucrema
3amanuii 5-9 knaccsl.M.:IlpocBemenue,2015 r

INanymkosa H.W.buonorus. ) KusoTtHeie.Iloypounsie mianbl.7
kiacc.Bonrorpan,2008 r

3axapoBa H.FO.KontposbsHbie 1 poBepoyHbIe pabOThI O OMOJIOTHH. 7

kinacc.M:Ok3amen,2008 r

KombutoBa H.A. Xumust u Guosiorus B Tabnuiiax u cxemax.Pocros-Ha-Jlony,2011

r



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
[{uronorus http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-43b1-

9b26-9f0213b752e6/85314/?interface=pupil class=51 subject=29

benku u nykiienHoBbie kuciaoTsl http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85316/?interface=pupil

class=51 subject=29

buocuntes 6enxos http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-

43b1-9b26-9f0213b752e6/85320/?interface=pupil class=51 subject=29

dotocuntes http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-43b1-

9b26-9f0213b752e6/85321/?interface=pupil class=51 subject=29

Ontorenes http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-43b1-

9b26-9f0213b752e6/85327/?interface=pupil class=51 subject=29

OcHoBHbIe noHATHs reHeTuku http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85330/?interface=pupil

class=51 subject=29



Hacnencteennas usmenunBocts http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85336/?interface=pupil

class=51 subject=29

Jpyrue tunsl uamendrBoctu http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85337/?interface=pupil

class=51 subject=29

Dranbl pa3BuTus xu3HU Ha 3emiie http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85349/?interface=pupil

class=51 subject=29

DBoumonus opranudeckoro mupa http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85353/?interface=pupil

class=51 subject=29

Bun, ero xpurepuu u crpykrypa http://school-collection. edu.

ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85354/?interface=pupil

class=51 subject=29

Muxposomorus http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-

43b1-9b26-9f0213b752e6/85355/?interface=pupil class=51 subject=29



Maxpoasosrorus http://school-collection. edu. ru/catalog/rubr/cfafbOab-542f-

43b1-9b26-9f0213b752e6/85356/?interface=pupil class=51 subject=29

[Tpupoansie coobmectra http://school-collection. edu. ru/catalog/rubr/cfafbOab-

5421-43b1-9b26-9f0213b752e6/85373/?interface=pupil class=51 subject=29

buotnueckue cBs3u B mpupoe http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-9f0213b752e6/85370/?interface=pupil

class=51 subject=29






	‎C:\Users\user\Desktop\img-260206095956-001.pdf‎
	‎C:\Users\user\Desktop\Биолгия 10-11 класс.docx‎

