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MNOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJIOTHMM TEOPETUUYECKYIO OCHOBY ISt
ompeeNeHus] MOAX0A0B K (OPMUPOBAHUIO COAEPKAHUA y4eOHOTO IpeameTa
«buonorusa» cocraBwm: KoHuenryaiabHble mnonoxenuss PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JieH, COAEpX aHUsl, pe3yJbTaTOB OOydYyeHUs W
TpeOOBaHMII K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIINX HENIX
Y IPUHIMIAX, XapAKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero oOpa3zoBanusi B Poccuiickoit ®denepanmu, a TaKKe TIOJIOXKEHUS O
cnenuduke OMojoruu, €€ 3HAYeHWH B T[IO3HAHWU HKUBOW MPHUPOABI U
o0ecrneyeHn CyIIeCTBOBaHuUs yesnoBedeckoro odmiectsa. CorinacHo Ha3BaHHBIM
MOJIOKEHUSIM, OIPEAEIIEHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbl IO OMOJIOTUU U €€
CTPYKTYpa.

[Iporpamma mo Ouosioruu nAaéT NpeACTaBIEHUE O LEIsIX, 00 oOuen
CTparerud OOy4YeHHMs, BOCIUTAHUS M Pa3BUTUS OOYYaIOIIUXCSA CPECTBAMHU
yuebHoro mpenmera «buonorus», omnpexaenser o00s3aTeNbHOE NPEAMETHOE
COJIEpKaHUE, €ro CIPYKTypy, paclpeAciieHHe II0 pas3leinaM MU Temaw,
PEKOMEHyEMYIO TOCIEJOBATEIbHOCTh HW3Y4YEHUs Yy4eOHOro Mmarepuajia ¢
y4€TOM  MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTWKHU
00pa30BaTeNbHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mnporpamme 1m0 OHONOTHHM TakXe YYUTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM PE3YJIbTaTaM
oOyueHnss B (OpPMHpPOBAHMH OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHHOMN
NEeSTeNIbHOCTH/Y4eOHbIX ACHCTBUM 00yJaromMXcsi MO0 OCBOCHMIO COJEpPKaHUS
OMoIOrMuecKoro oOpa3oBaHMUsL.

B nporpamme mo Ouwomorum (10-11 xmaccel, 6a30BBIi  YPOBEHB)
peaii30BaH NPUHLHUII HPEEMCTBEHHOCTH B HM3yuy€HUHU Ouosioruu, Onaropaps

YeMy B HEW TMPOCMATPUBAECTCA HAMNPABICHHOCTh Ha Pa3BUTHE 3HAHUM,



CBA3aHHBIX € (OPMUPOBAHMEM E€CTECTBEHHO-HAYYHOIO MHPOBO33PEHMUS,
LIEHHOCTHBIX ~ OpPUEHTalUM{d  JIMYHOCTH,  JKOJIOTMYECKOTO  MBILUICHMS,
NPEJICTaBICHUA O 3J0pPOBOM 00paze JKU3HH U OEpeKHBIM OTHOIIEHHWEM K
OKpyxawueid npupoaHon cpeae. Ilostomy Hapsamy ¢ U3ydYeHHUEM
0011eONOIOTMYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOECHUU MKUBBIX CUCTEM
Pa3HOrO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX IPOLIECCOB B
nporpaMme Mo OHMOJOTMM YJIE€JI€HO BHHMAHUE HCIIOJIb30BAHUIO MOMYYEHHBIX
3HaHUI B ITOBCEHEBHOM KU3HHU JUIS PEILICHMS IPUKIAIHBIX 331a4, B TOM YHCJIE:
npoUIaKTUKA  HACJIEICTBEHHBIX  3a00JeBaHMII  YelIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUs DKOJIOTUYECKU
eJIeCO00Pa3HOr0 TMOBEACHUS B OKPYXAlOMIeW MPHUPOAHON cpede, aHaiu3a
BIIUSIHUSA XO3AMCTBEHHOU JI€ATEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHE BHHMaHUS K  I[PUKIAJHOU
HampaBleHHOCTH  y4yeObHOro  mpeamera  «buonorus»  MPOAMKTOBAHO
HEOOXOJUMOCThIO O0ECIIeUEHHUsI YCIOBUN JIJIsl PELIEHUSI OJHOM U3 aKTyaJbHBIX
3aa4 IIKOJbHOTO OHOJIOTMYECKOTO OoOpa3oBaHMs, KOTOpas Mpearoaraer
dbopMupoBaHre y 00yJarOMIMXCs CIIOCOOHOCTH aaliTUPOBATHCA K U3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILIETOCSI COBPEMEHHOI'O MUPA.

buosnorus Ha ypoBHE CpelHEro oOuiero oOpa3oBaHUS 3aHMMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOPMHUPOBAHNE Y OOYJAIOIINXCS MPEACTABICHUHA O
HAyYHOM KapTHHE MUpA, pacliupseT U 0000LaeT 3HaHus O )KUBOU MpuUpoje, e
OTJIMYUTENIBHBIX NTPU3HAKAX — YPOBHEBOW OPraHU3AallMU U IBOJIOLMH, CO3MAET
yCIOBUSL JJIA: TO3HAHUS 3aKOHOB JKMBOW HpPHUPOABI, (POPMHUPOBAHUS
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HABBIKOB 3J0pPOBOr0 W 0O€30MacHOro obpasa
KU3HHU, SKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOIO OTHOIIEHUS K KUBOH

MIPUPOJIE U YETOBEKY.



bonpmioe  3HaueHue ~ OWONOTHSI  HWMEET  TakkKe IS PEIIeHUs
BOCIHUTATEIbHBIX M PAa3BUBAIOLIUX 3aJad CpEIHEro ooOuero ooOpa3oBaHus,
conmanu3anuu odyuaromuxcs. M3ydenne Ononornu o6ecreyuBaeT yCIOBHS TS
dbopMupOBaHUs MHTEIUICKTYaIbHBIX, KOMMYHHKAITMOHHBIX U WH()OPMAIIMOHHBIX
HaBBIKOB, ICTETUUECKOMN KYJbTYphl, CIOCOOCTBYET MHTEIPALlUU OMOIOTMUECKUX
3HaHUW C TPEJACTABICHUAMU W3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢usuku, xumun U reorpadpuu. Ha3zBaHHble MOJOXKEHUS O NpeIHA3HAYCHUU
yuebHOoro mnpeamera «buoorus» COCTaBUIM OCHOBY JJisi ONpEAeNICHUs
MOJIXOJIOB K OTOOPY U CTPYKTYPHPOBAHHIO €T0O COJEP>KAHUS, MPEICTABICHHOTO
B IIpOrpaMMe 1o OMOJIOTHH.

OT16op conmepkanus yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE
OCYLIECTBIEH C MO3ULUNA KyJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOpPBIM 00ydYaromuecs: JOJKHbl OCBOMTh 3HAHUS U yYMEHMs, 3HAUUMBIE NJIs
dbopmupoBaHus oOIIEH KyJIbTYphI, ONMPEACISIIONINE aJCKBATHOE TOBEJCHUE
4eJI0OBeKa B OKpY’Karollel MPUPOIHOI cpesie, BOCTpEOOBAaHHbIE B TOBCEIHEBHOM
KHU3HU U MPaKTUYECKOr nesiTenibHOCTH. Oco00oe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAlOT 3JIEMEHTBl  COJIEpKaHMs, KOTOpbIE CIYy’KaT OCHOBOWM  JUIs
(bopMupOBaHUs MPEACTABICHUI O COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTHUHE
MUpPA U HEHHOCTHBIX OPUEHTAIUSIX JTUYHOCTH, CIIOCOOCTBYIOIIUX TyYMaHU3AIUU
OHOJOTMYECKOro 00pa30BAHMSL.

CTpyKTypupoBaHHE COJEpKaHUS yueOHOro marepuana B IporpaMme Io
OMOJIOTUM OCYUIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KMBOW MPUPOJbI, O €€ YPOBHEBOM OpraHU3alluu
U SBOJMIONMHU. B COOTBETCTBMM C 3THMM B CTPYKType ydeOHOro mnpeamera
«buosorus» BbIAEIEHBI CIAEAYIOIINUE COJEepKaTelIbHbIE JIMHUU: «BHOoNorus Kak
Hayka. MeToJibl Hay4dHOTO MO3HaHUs», «KieTka kak Ouosornyeckas cucremar,

«Opranusm Kak Owuosnoruyeckas cucremay, «Cucrema W MHOrooopasue



OPraHUYECKOTO MHUPa», «OBOJIOUMUSA KUBOU IPUPOABD», «IKOCUCTEMBI H
IIPUCYIIUE UM 3aKOHOMEPHOCTI.

[enp u3ydyenus: yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE —
OBajicHNEe OOYYaIOMIMMHUCS 3HAHUSIMH O CTPYKTypHO-(QYHKIIMOHAIBHON
OpraHM3alyi >KUBBIX CHCTEM pA3HOIO paHra M MpUOOpPETEHHE YMEHUM
UCTIONB30BaTh 9TU 3HAHUS ISl TPAMOTHBIX JIEHCTBUI B OTHOIICHHH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS Pa3IMYHbIX )KU3HEHHBIX POOJIEM.

JlocTrxeHue e u3ydeHus: yueoHoro npeamera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a/1a4:

OCBOEHHE OOYyYaOIUMUCS CUCTEMbl 3HAHUU O OMOJIOTMYECKUX TEOPHSIX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, IPaBWIAX, CIYXKAIIUX
OCHOBOM 11t (hOpMHUpPOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAyYHON KapTHUHE
MHUpPa, O METOAaxX Hay4YHOro TIIO3HAHMSA, CTPOEHHHM, MHOrooOpazuu W
OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpTaHW3allU{, BBIAAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEAOBAHUAX B OUOJIOTHUH;

(dopMupoBaHue y 00yyaroluuxcs MO3HABaTENbHbIX, UHTEJUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOLECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOrMM HAy4YHBIX B3IJIAJ0B, UACH U MOAXONOB K M3YyUEHHUIO JKUBBIX CHUCTEM
Pa3HOr0 ypOBHS OpraHU3aLNH;

CTaHOBIIEHHE y oOOydJamuxcsi oOmeld KyJabTyphl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, DPa3BUTHE YMEHUH OOBICHATH U  OLCHUBATh  SIBJICHUS
OKpYKaloIlEr0 MHpPA KWUBOW IIPUPOABI HAa OCHOBAHWUM 3HAHMM M OIBITA,
NOJTyYEHHBIX MPU U3YYEHUN OHOJIOTHH;

dopMupoBaHue y OOy4arOUIMXCS YMEHHM WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJOTMYECKUX 3HAHWM B MPAKTHYECKOW NEATEIbHOCTH YEJOBEKA, Pa3BUTHH

COBPCMCHHLIX MCIUIIMHCKUX TEXHOJOTMH U ar pO6HOTCXHOJ’IOI‘Hﬁ;



BOCTHUTaHNE YOEKAEHHOCTH B BOZMOKHOCTH TO3HAHUS YEIOBEKOM >KHUBOM
OpUPOJIbI, HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K HeH, COOJIoaeHUs
ATUYECKHUX HOPM MPHU MPOBEACHUH OMOIOTUIECKUX UCCIIECIOBAHUIA,

OCO3HAaHWE IEHHOCTH OHMOJOTHYECKHX 3HAHWUU I TOBBIMICHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPBI, 111 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUN B NMOBCEAHEBHON KU3HU
JUISL OLEHKHU TOCJE/ICTBUM CBOEH AESITENbHOCTU 110 OTHOUICHHUIO K OKpY’Karolen
cpelne, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME M  COOJIOJCHUE MEp
npodrtakTUKY 3a001€BaHUT.

B cucreme cpennero obuiero odpasoBanus «buonorusy, uzydaemas Ha
0a30BOM ypOBHE, SBJSIETCS 005S3aTeIbHBIM YU€OHBIM MPEAMETOM, BXOSIIINM B
COCTaB MpeaIMeTHOM 06macTi «EcTecTBeHHO-HAYYHBIE TTPEMETHD).

Jns  wu3ydeHuss OWojJOrMM Ha 0a30BOM ypOBHE CPEIHEro OOIIEero
obpazoBanms oTBoauTCs 68 "acos: B 10 kmacce — 34 vaca (1 gac B Heneno), B

11 xmacce — 34 yaca (1 yac B HefIeINIO).



COIJEPKXAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH
U JPYrUMHU €CTECTBEHHBIMU HayKamH, ¢uiocodueit, 3TUKOMN, ICTETUKOU WU
npaBoM. Ponp Ouonoruum B (OpMHpPOBAHHMM COBPEMEHHOW HAyYHOW KapTUHBI
mupa. Cuctema OMOJIOTUYECKUX HaYK.

Meroapl TO3HAHMS SKUBOM MpUpoabl (HAOMIOACHHUE, DKCIECPUMEHT,
OTHMCaHWe, W3MEpeHHe, KiIaccupukanus, MOACITUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JdemoncTpanumn:

[Toptpersr: Y. [dapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon n O.
Kpuxk.

Tabmuibl 1 cXeMbl: «MeTOIbI TO3HAHUS YKHBOW IPUPOIBI.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

[Tpaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIWYHBIX METOAOB IPU
W3YYCHUN OMOJOTHICCKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U X OPTaHU3AIUSA.

JKuBble cucTteMbl (OMOCHUCTEMBI) KaK TpEAMET W3y4YeHHs OWOJIOTHH.
OTauyme >KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpolicTBa OumocucTeM M WX pa3HooOpa3ue. YPOBHU OpraHu3alyu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHBIM, TKAHEBBIM, OPraHU3MEHHBIM,
MONYJISIITUOHHO-BUIOBOM, 9KOCUCTEMHBIN (OMOT€OICHOTHYECKUM ), OMOC(hEpHBIT.

JdemoncTpanumu:

Tabmumet u  cxembl: «OCHOBHBIE TIPU3HAKUA KU3HW», «YPOBHU
OpraHu3alny KUBOM IPUPOIBD.

O6opynoBanue: moaenb Mmojekyisl JIHK.



Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XVWMHYECKUM COCTaB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMU BOJABI M MUHEPAIbHBIX BewecTB B KkieTke. llogaep:kanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u cTpoeHrne 6€TKOB. AMUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
He3amenumple ¥ 3aMEHHMBIE AMHHOKHMCIOTBL. AMHMHOKHMCIIOTHBIM COCTaB.
YPOBHHU CTPYKTYpBbI OEIKOBOW MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAs, TPETUYHAS U
YeTBEpTUYHASI CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonornmueckne
byHKIMNU OEITKOB.

depMmeHTHl — OwWosornmyeckne Karanu3atopbl. CtpoeHue (epMeHTa:
aKTUBHBIM ILIEHTp, cyOcTpaTHas cnenupuaHocts. KodepmeHntsl. ButamuHbl
OT1nnunst epMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoOHOcaxapunbl (TJIOKO3a, pubo3a U Je30KCHpu003a),
aucaxapuibl (caxapos3a, JakTo3a) M IoJucaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUI0103a). buonornueckue GyHKIUN yIiI€BOAOB.

Jlunuael:  Tpurauuepuabl, ¢Gochonunuabl, crepouasl. [ 'uapodubHO-
ruapodoOHble cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie xucnotel: JIHK wm PHK. Hyxneotuaer — MoHOMEpSI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JJHK. Crpoenne u pynknuun PHK.
Buawst PHK. AT®: ctpoenue u hyHKIIUU.

[Mutomoruss — Hayka o kierke. Kierounas teopuss — npumep
B3aUMOJEHCTBUS ueld U (AKTOB B HAaydHOM MO3HaHMU. MeToJbl U3y4YCHUS

KJICTKH.



Knerka kak wnemoctHas »xuBas cucrema. OOlIKMe NPHU3HAKH KIIETOK:
3aMKHYTasi HapyxHasi MmemOpaHa, moiekyibsl JJHK kak renernueckuii anmnapar,
cucTeMa CHHTe3a OeJKa.

Tunel KIETOK: 3yKapuUOTHYeCKas W mpokapuotuyeckas. OcoOeHHOCTH
CTpOCHUs MpoKapuoTHUecKon KieTku. Kinerounas crenka O6axtepuil. CTpoeHue
SYKaApUOTUYECKON KIIETKA. OCHOBHBIE OTJIWYHWS PACTUTEIBHOW, XUBOTHOW U
rpUOHON KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTEHKA, ITTMKOKAIUKC, UX
¢ynkuuu. [Inazmarudeckas memOpaHa, e€ cBoiicTBa U pyHKuuu. Lluromnazma u
e€ opranoubl. OnHOMeMOpaHHble opraHou bl kietku: DIIC, annapat ["onbrxmy,
IM30COMBI. 110oyaBTOHOMHBIE OPraHOWABI KIJIETKW: MUTOXOHJAPHH, IIACTHJIBI.
[TpoucxoxaeHnne MUTOXOHApHWA W Tuactua. Bumel mmactun. HememOpanubie
OpraHoufbl KIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKHA. QyHKIIMN OPraHONI0B KJIETKH. BKItoueHus.

SAnpo — perynaropHslil HeHTp kieTku. CTpoeHue sapa: saepHast 000JI0uKa,
KapuoIuIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoncTpanumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammel:  «Pacnpenenenne XUMHYECKUX JJIEMEHTOB B  HEXUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmunp! u cxemsl: «Ilepuoguueckast Tabauna XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHune MoJekysbl Boab, «buocuHres Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenra», «Hyknennosbie kuciotel. JJHK», «Ctpoenue
Mosiekynel  AT®», «CtpoeHne dSyKapuOTHUYECKOW KIEeTKW», «CTpoeHue

JKABOTHOW  KJIETKW», «CTpOeHHME pPaCTUTEIbHOM KIETKM», «CTpoeHue



MPOKAPUOTUYECKON  KJIETKW», «CTpoeHue sapa KIETKW», «YTJIEBOIBD»,
«JIntmaey.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, OOOPYIOBAaHHME IJIsi MPOBEICHUS
HaOII0JICHUM, U3MEPEHHM, SKCIIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIIETOK.

JlaGopaTopHble ¥ paKkTHYecKUe PadoThI:

Jlabopatopnas pabora Ne 1. «/3ydeHuwe KaTaIUTHUYECKOW AKTHBHOCTH
dbepMeHTOB (Ha IPpUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTopHass pabotra Neo 2. «M3yueHue CTpoeHHS KIETOK pacTCHHH,
YKUBOTHBIX M OaKTepUid T10JI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenaparax u ux
OTTUCAHUE.

Tema 4. /Ku3HeaesITeJIbHOCTh KJIETKH.

OOmeH BeliecTB, WU MeTaboIM3M. ACCUMUIIAIUS (TNIACTUYECKU OOMEH)
U TUCCUMUWISLIUS (PHEPreTUUECKU OOMEH) — JABE CTOPOHBI €IUHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHS! BEIIECTB UM SHEPIMH B MOHUMAHHUU
MeTabou3ma.

Tumsr oOmeHna BemiecTB: aBTOTpPOGHBIN U TereporpodHbiii. Pomb
dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®otocunte3. CBetoBas u TeMHOBas ¢a3pl ¢doTrocuHTe3a. Peakiuu
dotocunTe3a. DPHEKTUBHOCTH (OTOCHHTE3a. 3HA4YeHHWe (oTocMHTE3a IS
*Ku3HM Ha 3emse. BinusHue ycnoBui cpenbl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBIIIEHUS €70 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAYeHUE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTKe. PaciernieHue BeIleCTB, BbIICICHUE U
aKKyMYJIMpPOBAaHHE DJHEPruu B KJIETKE. OTalbl JHEPreTUUYECKOro OOMEHa.

I'mukonus. BpO)KeHI/Ie Hn €ro BHUIBI. KI/ICJIOpOI[HOG OKHCJICHHUEC, WIIN KJIICTOYHOC



JbIXaHHUE. OxucnurenbHoe bochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOTr0 OOMEHa.

Peakium matpuuHoro cuHre3a. I'enernmueckas uHpopmamus u JIHK.
Peanuzanusi reHeTnyecko MHPOpMalUUU B KIETKe. ['eHEeTHYecKuid KO U €ro
cBoiicTBa. Tpanckpunius — maTpuunbiii cuate3 PHK. Tpaucnsius — 6uocunres
Oenka. Otambel TpaHcnsuuu. KomumpoBanune amMuHOKHCIOT. Ponbp pubocom B
OouocuHTese Oenka.

Hexknerounsie opmbl sxu3Hu — BUpYChl. MicTopust oTkpeiTus BUpycoB (/.
N. VBaHoBckuii). OCOOCHHOCTH CTPOCHUS M KU3HEHHOI'O IMKJIa BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuil, >KUBOTHBIX M YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedunura gyenoreka (BUY) — Bo3Oynurens CITN/a.
OOpaTHast ~ TpaHCKpumMIus, peBepraza ©  uHTerpaza. lIpodunakruka
pacnpoCcTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanumn:

[Toptpetsl: H. K. Konbuios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTrnyeckuii 0oMeH», «Ximmoporacty, «DorocunTesy, «Ctpoenune JTHK»,
«Ctpoenne u (yHKUMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit
Kom», «Bupyce», «baktepuodarn», «CTpoeHHEe W KU3HEHHBIH LUK BHpyca
CIIN/a, 6akrepuodara», «Permkanus JHK.

Oo6opynoBanue: Moaenu-anmiukanuu «Y nsoenue JHK u tpanckpunmms»,
«buocunres 6enka», «CTpoeHHE KIETKU», MoAenb cTpykTypbl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblit UK, WK KU3HEHHBIA UK KIeTku. MHTepdaza u MuTo3.
[Tporteccrl, mpoTekatoe B uHTEepdase. Perummkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crtpoenne xpomocom. XpoOMOCOMHBIM HA0Op — KapUOTHIIL.

JIMnmouaHeIi W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.



[{uToNIOrMYeCKUE OCHOBBI PAa3MHOXKEHUS M HWHAMBUAYAJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xietku — muto3. Cragun muto3a. IIpoueccel, mpoucxonsdmue Ha
PAa3HBIX CTAJIASIX MUTO3a. bHOJIOTMYECKN CMBICT MUATO34.

[Iporpammupyemast rubesnb KISTKU — aromTo3.

®opmbl  pa3sMHOXKEHHUS OpPTraHM3MOB: Oecrmojoe U MmojoBoe. Buabl
Oecrosioro  pa3MHOMKEHHUS: JIEJICHME HaJBOE€, IIOYKOBAaHHWE OJHO- W
MHOTOKJIETOYHBIX, cropoo0Opa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE.
HcKycCcTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYEHUE ISl CEJIEKIIUH.

[TosoBO€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meito3. Cragumn menosa. [Iponeccel, MpoucxXoadime Ha CTaAusX Menosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornmdeckuii cMbICT U
3HA4YeHUE Meno3a.

["ameTtorenes — mpouecc 0Opa3oBaHUs IOJIOBBIX KIETOK Y >KMBOTHBIX.
[TosoBbIE Kene3bl: CEMEHHUKU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX
KJIETOK — rameTr (CrepMaTo30u[, SWLEKIETKa) — CIIepMaTOreHe3 U OBOICHES3.
OCcoOCHHOCTH CTPOCHHUS SIHIEKIECTOK W CrepMaTo30uaoB. OIUI0I0TBOPECHHE.
[Taprenorenes.

WunuBuayanbHOe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBLHOE pPa3BHUTHE
(aMOpuorenes). Jrarbl SMOPUOHATILHOTO Pa3BUTHUS Y TO3BOHOYHBIX KHUBOTHBIX:
npobiieHue, racTpysiius, opranoreses. [loctamOpronanbHOe pazBuTue. Tumbl
MOCTAMOPUOHAILHOTO Pa3BUTHS: MPSIMOE, HempsMmoe (TMYuHOuYHOE). BiusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BbI3bIBaTh BPOKIAEHHbBIE
YPOACTBA.

Poct u passurne pacreHnil. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTaJNH Pa3BUTHS.

JdemoncTpanumn:



Tabmumper u cxembl: «DOpMBI PAa3MHOXKEHHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJAOTBOPEHUE Y IBETKOBBIX pacTeHU», «BereratuBHOoe pa3MHOXKEHUE
pactenuity, «J/lenenue knetku Oaktepuit»y, «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukmn», «Pemmkanus JJTHK», «Mutosy,
«Metiosy, «IIpssmMoe u Henpsmoe pa3BuTHeE», «I aMeTOreHe3 y MIIEKOIUTAOIIUX
Y 4eJI0BEKa», «OCHOBHBIE CTAIMU OHTOTEHE3a».

O6opynoBanue:  MHKpockom,  MuKporpemnapatsl  «CriepMaTo30ubl
MJIEKOIIUTAIOLIETO, «IMIEKIeTKa MIIEKONUTAIIEro», « Kapuoknnes B KiieTkax
KOpEIIIKa JIyKa», MarHUTHAas MOJENb-alIuIMKauus «/leieHne KIeTKW», MOJEIb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble ¥ paKTUHYecKUe PadoThI:

JlabopaTopHast pabora Ne 3. «HabmrogeHue MuTO3a B KIIETKaX KOHUYMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPEINAPATAX).

JlabopaTopHass padota Ne 4. «l3ydyeHue CTpOCHHS IOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacjiencTBEeHHOCTh U H3MEHYHUBOCTh OPraHU3MOB.

[IpenmMer u 3amaunm reHeTukH. lcropus pas3BuThs TeHETUKH. Pomp
[IUTOJIOTMM U SMOPHOJIOTUM B CTAHOBJIEHWU TE€HETUKH. Bkiaa poccuiickux u
3apyOeXKHBIX  YUY€HBIX B  pa3BUTHE TEHETUKU. MeTOoapl  T'€HETHUKH
(TMOPHUIONOTHYCCKUN,  ITUTOTCHETHYECKUH,  MOJEKYJISIPHO-TCHETHICCKHUH).
OCHOBHbBIE TEHETUYECKHUE MOHATHS. | eHeTUUeCcKass CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMaXx CKpEIINBAaHUM.

3aKOHOMEpPHOCTH  HACJEJOBAaHMUS  MPHU3HAKOB, YCTAHOBJIEHHbIE [
Mennenem. MoHOrHOpUHOE CKpEIIMBaHUE. 3aKOH €AMHOO0Opas3usi THOpUI0OB
nmepBoro mnokosieHud. lIpaBuino nOMuUHHUpOBaHWA. 3aKOH  PACIICIUICHHS

IIPU3HAKOB. I'mnote3a uncTotel ramet. [1o1HOE 1 HENOJIHOE AOMHWHHUPOBAHUC.



JluruOpuaHOoe  CKpelMBaHHWE. 3aKOH HE3aBHCHUMOTO  HACJICIOBaHHUS
npu3HakoB. lluToreHeTMuyeckue OCHOBBI  TUTMOPUAHOTO  CKPELIUBAHUS.
AHanuzupyrouee CKpEIlMBaHUE. Hcnonp3oBanue aHAJIU3HUPYIOLIETO
CKPEIIUBAHUS IS OTIPE/ICIICHUS TeHOTHUIIa 0COOU.

CueruieHHoe HacnenoBaHue npusHakoB. Pab6ora T. Moprana 1o
CLUCIUICHHOMY HAacJIeOBaHUIO TeHOB. HapymeHne cuemneHus TEeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

['enerrka nona. XpoMOCOMHOE OIPEAEICHHUE N0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['oMorameTHble W rereporaMmeTHele OpraHusmsl. HacienoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTH: HEHACJIEICTBEHHAs 151
HacineACcTBeHHasA. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.
XapakTepucTuka MOJAU(PUKAIMOHHON H3MEHYMBOCTU. BapualMoHHBIA psg U
BapualMoHHass KpuBas. Hopma peakuun npusHaka. KoJaWdyecTBEHHbIE W
KayeCTBEHHbIC MPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOAU(PUKALMOHHON
U3MEHYUBOCTH.

HacnencTBenHasi, Wi reHOTUIMYECKAs, U3MEHUYUBOCTh. KoMOnHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM NpoOLEcC — OCHOBA KOMOMHATHBHOM
W3MCHUYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukanys MyTammii:
ITE€HHBIE, XPOMOCOMHBIE, TE€HOMHbIE. YacrorTa ¥ IPUYUHBI MYTalU.
Mytarennsle (akTopbl. 3aKOH TOMOJIOTMYECKHX PSAOB B HACIEICTBEHHOMN
n3MeHunBoctu H. Y. BaBuiosa.

BresepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka yenoeka. Kapuorun yemoBeka. OCHOBHBIE METOIbI T€HETUKHU
YeJI0BEKa: IEHEaJIOTUIECKUN, OJIM3HELIOBBIH, LIUTOI€HETUYECKUH,

OMOXUMUYECKUN, MOJEKYIIPHO-TeHeTHUeCKui. COBPEMEHHOE OIpEEICHHE



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomomnibto [I[P-ananu3a. HacnenctBenHble 3a0osieBaHMsI YeJIOBEKA: I'€HHBIE
0ose3Hu, 00JIE3HH C HACJIEICTBEHHOUN MPEeApacioioKeHHOCTHIO, XPOMOCOMHEIE
ooneznn. ComaTuyeckue W TreHepaTuBHble MyTauud. CTBOJOBBIE KIIETKH.
[TpuHIIUTIBL 310pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, TPOPUIAKTUKA U JICUCHUS
TeHeTUYECKUX Oome3Hel. MeauKo-reHeThueCKoe KOHCYIbTUPOBaHNE. 3HAUCHNE
MEIMIMHCKOW TEHETUKH B TMPEJOTBPALICHUM M JICYEHUH TE€HETUYECKUX
3a00JIeBaHUI YETIOBEKa.

JdemoncTpanun:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTMOPHUAHOE  CKpEIIMBAaHME W €ro
LHATOr€HETUYECKAsT OCHOBa», «3aKOH PACIICIUIEHUS U €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOThI rameT», «JlurubpuaHoe  CKpeuMBaHue,
«lluTomoruyeckre  OCHOBBI ~ JUTHMOPUIHOTO  CKpeluBaHus», «Meihos3y,
«B3auMoJeicTBUE aJUIETbHBIX TE€HOBY», «l'€HETMYECKHE KapThl PAaCTECHHUIA,
KUBOTHBIX M 4YesloBeKa», «I'eHeTnka moia», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CUEIUIEHHOTO C ToyioM», «KapHOoTHUlbl 4YenoBE€Ka M KUBOTHBIX», «Bumisl
U3MEHYMBOCTHY, «MoaudukanroHHas U3MEeHUIUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

O6opynoBanue: MojeIU-anmIuKanun «MOHOTHOPUTHOE CKPEIIUBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JluruOpumaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII U MHKporpemnapaT «Jpo3zodbuna» (Hopma, MyTaluu
(bopMBI KPBUILEB M OKPACKH Tela), repoapuii «I"opox moceBHOM».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «M3y4yeHue pe3ylnbTaToB MOHOTHOPUIAHOTO U

TUTHUOPUIHOTO CKPEUTUBAaHUS Y APO30(UIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.



Jlabopatopnass  pabora Ne 6. «M3yuenme MmomupuKaAIMOHHON
M3MEHUYHMBOCTH, [IOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHOU KPUBOWY.

JlabopaTtopHas pabota Ne 7. « AHanmu3 MyTaruil y apo30¢Guisl Ha TOTOBBIX
MHKpOITpENnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWe W aHaIM3 POJOCIOBHBIX
YEIIOBEKA.

Tema 7. Cenexkuust opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOkKACHUE CEIIEKIUH U JIOMECTUKALIMS.
Yuenue H. W. BaBwioBa 0 1eHTpax NPOUCXOXKICHUS M MHOTO00pa3us
KYJbTYPHBIX pacTe€HUM. LIeHTphl MPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoja, IITaMM.

CoBpeMeHHbIE METOIBI ceNeKInn. MacCcoBbIf U MHAUBUAYATbHBINA OTOOPHI
B CEJICKIIMM PACTEHHUM U KUBOTHBIX. OleHKa 3KCTephepa. BiIn3kopoacTBEHHOE
cKpernuBaHue — WHOpuAWHT. Ywctas nuHUsA. CKpelmMBaHUE YHUCTBIX JUHUH.
['ereposuc, unu rudbpuaHas cuia. HepoicTBeHHOE CKpellliBaHe — ayTOPUJIMHT.
Otnanénnas rubpummsanuss u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes H
MOJYyYECHUE TOIUILIONIOB. JlOCTMKEHUSI CENEKUMHU PACTCHUM, >XKUBOTHBIX M
MUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpacib MPOWU3BOJCTBA. | €HHAsT MHXKEHEPUS. DTambl
co3manusa pexombObunantHo JIHK wu Tpancrennsix opranmsmoB. Knetounas
uHkeHepus. KiierouHble  KynbTypbl. MUKPOKIOHAIBHOE  PAa3MHOMXEHHE
pactenuil. KiloHMpOBaHHE BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTMUECKHE M dTHdeckue mpodiembl. [MO — reHeruuecku
MOJAU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHCTpanuu:

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

Baunos.



Tabmumer u cxembl: kapta «LIeHTPBI MPOUCXOXKACHHUS U MHOTOOOPA3MUs
KyJIbTYpHBIX  pacTeHui», «llopompl moMamHux KMBOTHBIX», «Coprta
KyJBTYPHBIX pacTeHuit», «Otaanénnas rudpuanzamnus», «PadoTsl akagemuka M.
®. HUsanosay, «llomummongusy, «OO0BEeKTHl OuoTexHONOrHH», «KIIeTOUHBIE
KYJbTYpbI U KIIOHHpOBaHuE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MYJSDKH IUIOIOB M KOPHEIUIONOB JMKUX (OpM U
KYJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbcKoX03sHCTBEHHbIE PACTEHUS.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Okckypenst «OCHOBHBIE METOABI U JTOCTHKEHMUS CEJICKIUMU PACTEHUN WU
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIUIO,  IJIEMEHHY0  (epmy,
COPTOUCHBITATENIbHBI YYacTOK, B TEIUIMYHOE XO3SICTBO, JA0OpPaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBo/rOMOHHASE OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLMOHHOW TEOPHUH. DBOJIIOLIMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusHue 3BOIIOIMOHHON TEOpUN HAa pa3BUTHE
OHMOJIOTUU U APYTHUX HaYK.

CBuzerenscTBa 3BoMOLUU. [lasieoHTONOrMYECKUE: TOCIEA0BATEIBHOCTD
NOSIBJIEHUSI BHUJIOB B TMAJIEOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHBbIE (POPMBI.
buoreorpaguyeckue: cxXxoAcTBO M paznuuue (GayH u (GIOp MATEPUKOB H
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA W Pa3lu4us SMOPHUOHOB DPAa3HBIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHAE: TOMOJIOTHUYHBIE, AHAJIOTHUYHBIE,
pyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHU3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMUYECKHX MyTEeH y BCexX

OpPraHu3MoOB.



OBomonmonHas teopus Y. JlapBuHa. I[Ipeanochuiku BO3HMKHOBEHHS
napBUHU3MA. JIBMOKYIIME CUIIBI ABONIONMK BUIOB 1o [lapBuny (M30bITOUHOE
Pa3MHOXKEHHUE MTPU OTPAHUYEHHOCTU PECYPCOB, HEONIPEAEIEHHAS] U3MEHYNBOCTD,
O6opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).

Cunretnueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOJOKEHHUS.

MukposBomtonus. [lonynsuus kak eAMHUIA BUJA U SBOJIOLIHH.

JIBrxytiue cuiibl ((hakTOphl) SBOJIONMHA BUJOB B MpUpOIie. MyTallMOHHBIH
npolecc 1 KOMOMHATUBHAST U3MEHYUBOCTh. [lomymsiimoHHbIE BOJIHBI U JApEid
reHoB. M3osiust 1 MUrpanusi.

EctecTBenHbIil 0T00Op — HampaBisitonui ¢akTop 3BoMOIUU. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCTh OPraHUu3MOB Kak pe3yJbTaT 3Bodtouud. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U UAHOAJATITAIIUH.

Bun wu BumooOpazoBamme. Kputepuu Buma. OcHOBHbIE (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomorusi.  @opmbl  dBOTIONUU:  GUIETHUECKAsl, JTUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh 9BOTIOIUH.

[Tpoucxoxaenne oT HECIEeIMaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias criennanu3anus. AanTUBHAs pagdalys.

JdemoncTpanun:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabmuubr u cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiiey,
«3apoJIbIIIH MTO3BOHOYHBIX KUBOTHBIX», « APXEONTEPUKC», «DopMbl OOpHOBI 3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOODPY», «MHOTr000pa3ue COPTOB pacTCHHID,
«MHorooOpazue  mopoJ  KUBOTHBIX»,  «llomymsmum», «MyTtaionHas

U3MEHYMBOCTEY», «Apomopdo3by, «Manoaganranumy», «OO0mIas aereHepams,



«/IBmxymue cuibel sBosirouuny, «Kapra-cxema mapmpyra myremectBus Y.
Hapsuna», «bopr06a 3a cymiectBoBanue», «IIprucrnocobieHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEe», « IKOJIOTHIECCKOE BHI000pa30BAHHEC.

OO6opynoBaHKE: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HaOOp TJIOJIOB U CeMsH, KoJuleKius «I[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
YKUBOTHBIX», MOJIeTh «OCHOBHBIC HAIIPABIICHUS 3BOJIIOLUNY, 00ObEMHAsT MOJCIb
«CtpoeHune roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJUeKIus «DOpMbI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», mojaenb anmukamus «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoroy», «Pa3Burtue
JATYIIKAY, MAKporpenapar «Jlpozoduia» (Hopma, MmyTtaruui GopMbl KPbUTEEB U
OKpAacKu Tena).

JlaGopaTopHblie ¥ NpakTHYecKue padoThbl:

JlabopaTtopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHICCKOMY
KPUTEPHUIO).

JlabopaTtopHas pabora Ne 2. «Onucanue MpUCIOCOOIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHbIE TIPEJICTABICHUS O 3apOXKACHWUM XKU3HHU. HayuHble rumotessl
BO3HMKHOBEHHUS XW3HM Ha 3emiie: aObWOoreHe3 W TaHCIEepMUsA. XUMHUYECKas
HBOMIONUS. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPTraHWYECKUX.
DKCHEPUMEHTAJILHOE TIOATBEPKACHUE XHWMHUYECKON 3BoMtonuu. HavanbHbie
sTambl Ouonorumdeckoil »sBomonuu. [unoresa PHK-mupa. dopmuposanue
MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHME MPOTOKIECTKU. [lepBble KIETKH U UX

9BOJIFOIIHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPIraHU3MOB.



PaszButue xxu3nu Ha 3emiie no 3pam U nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa U €€ Nepuojbl: KEeMOPUUCKUM,
OPZIOBUKCKHUM, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Mes3o3oiickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickass »pa W €& mNepuobl: MaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTUuKa KJIuMaTa U reoJIOrM4eCKUX IpoueccoB. OCHOBHBIE ATaIbI
HBOJIFOLIMM PACTUTENIBHOIO M KUBOTHOrO MHpa. Apomop¢o3bl y pacTeHUH U
AKUBOTHBIX. [losIBI€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe HBosrouuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPTraHU3MOB.

OBoJirolMsT  4eloBeKa.  AHTpONoJIorTMsl  Kak  Hayka.  Pa3Burtue
IPEACTABICHUM O  INPOUCXOXKIACHUM  4YeJoBeKa.  MeTonpl  M3ydeHHs
anTponorenesa. (CxoacTtBa W pa3iau4Ms  4YEJIOBEKa W KUBOTHBIX.
CucreMaTnyeckoe MOJIOKEHUE YETIOBEKA.

JBwxymue  cunbl  (dakropbl) — aHTponoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIH OTOOp. OOmecTBeHHBId 00pa3 KU3HH,
W3TOTOBJIEHUE OPYAUI TPpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU OHBOJIOLMH YEJIOBEKA: ABCTPAJIOINUTEKH,
Yenosek ymenbil, YemoBek mnpsaMoxomsuui, YenoBeK HEaHIepTAIbCKUMH,
Yenosek pazyMHbIil. HaxoIKu HCKOIAeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS,
o0JacTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckre packl. OCHOBHBbIE OOJBIIME pachl:  €BPONECOUAHAS
(eBpasumiickasi), Herpo-aBCTpaJiouJHass (PKBATOpUAJbHAs), MOHTOJIOUAHAS
(a3maTcko-amepukaHnckas). UepTel MOPUCIIOCOOJEHHOCTH  MPEACTABUTENEH
YeJIOBEYECKHUX Pac K YCJIOBUSM CYLIECTBOBaHUA. EJMHCTBO 4eIOBEUECKHX pac.

Kpuruka pacusma.



Hemoncrpauuu: I[loprperer: @. Pemu, JI. Ilacrep, A. WU. Omapun, C.
Musnep, I'. FOpu, Y. /lapBuH.

Tabmuiel U cxeMmbl: «Bo3nnkHoBeHHe COIHEYHOH CHCTEMEBI», «Pa3ButHe
OpraHnueckoro Mwupa», «PactutenbHass KkieTka», <OKUBOTHas KIIETKay,
«IIpokapuoTtnueckas kierka», «CoBpeMEeHHasi CHCTEMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHUS UYEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOJOK IIPEJIKOB
COBPEMEHHOT0 YeJIOBEKa», «JlpeBHelune moan», «JpeBaue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue paco.

O6opynoBanue: wmyisiku — «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTpaJONuUTEKa, MUTEKAHTPOMa, HeaHJIepTaablla, KPOMAHbOHIIA), CIICTKUA WU
N300pKCHUSI KAaMEHHBIX OPYIHWHA TMEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIICPHI,
pyomna, ckpebia), TeOXpOHOJIOTHYECKas TaOjuIa, KOJUICKIUS «DopMbl
COXPaHHOCTH MUCKOIMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

[Tpaktuueckast pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTATKOB PACTCHUM
Y 'KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHsi «DBOJIIOIMS OPTaHUYECKOr0 MUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUN My3€el).

Tema 3. OpranuzmMsbl 4 OKpYy:Kaolas cpeaa.

DKoJNorug Kak Hayka. 3ajJadyd MW pas3delibl  3KOoJOruu. MeTtonasl
AKOJIOTUUECKUX HCCIIeI0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO
YeJI0BEKa.

Cpenbl 0OMTaHUsT OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/IYyIIIHASI, TIOYBEHHAS,

BHYTPUOPTAaHU3MEHHASI.



Okonorudeckue ¢akrtopbl. Knaccudukanus 3KOIOTHYECKHX (PaKTOPOB:
abuoTnueckue, OMOTHYECKHE U AHTPOIOIeHHbIEe. JlefcTBHE 3KOJIIOTMYECKUX
(haKTOpOB Ha OPraHU3MBI.

AOuoTuueckue (bakTOopHI: CBET, TeMIeparypa, BJIAKHOCTB.
®otonepuoausm. [IpucnocodnseHuss opraHu3MoB K JEHCTBUIO aOMOTUYECKUX
baxTopoB. buosornyeckue puTMsI.

buotnyeckue  ¢daktopel.  Bumbl  OHMOTHYECKHMX  B3aUMOJICHCTBUU:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M,
HelTpanu3M. 3HaueHHe OMOTHMYECKMX B3aMMOJICHCTBHM JUIsl CYyIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTePUCTUKH MONysiud. OCHOBHBIE IOKA3aTENH
NOMYJISILUNA: YUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuka 4uCIeHHOCTH MOMYJISILUU U €€ peryssuus.

JdemoncTpanumu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumet u cxemsl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpenpl 0OUTaHUS
opranuzmoBy», «®ortonepuoauzm», «llomymanun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIiK UHQY30pun-Ty penpkm», «[lumesie nenm».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHnas pabora Ne 3. «Mopdosnoruueckue 0COOEHHOCTH PACTCHHIM
U3 pa3HbIX MECT OOUTAHUS.

JlaGoparopHass pabora Ne 4. «BausHue cBera Ha pOCT U pa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabdora Neo 2. «Iloacu€r MIOTHOCTM MOMYISUUN pPa3HbBIX
BUJIOB PACTECHUID).

Tema 4. Coo011ecTBa ¥ YKOJOTHYECKHE CUCTEMBI.



Coo0miecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHIOBASI,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buabl-gomunantsl. CBsS3u B
OHOLIEHO3E.

DKOJIOTHYECKHE CHUCTeMBI (d9KocucTembl). [loHsTHEe 00 »KOcHCTeME W
ouoreorieHoze. DOYHKIIMOHAIbHBIE KOMIIOHEHTBl SKOCHUCTEMBI: TPOMYIEHTHI,
KOHCYMEHTBI, PEAYIIEHTH. KpyroBOpOT BEMIECTB ¥ TIOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue (mumieBsie) YpOBHU OKOocucTeMbl. [luieBble Lienmu W CETH.
OcHOBHBIE TMOKa3aTeIN KOCHUCTEMbI: OuMomacca, MPOAYKIUS. DKOJOTUYECKHE
NUpamMubl: MOPOAYKIUH, YHUCIEHHOCTH, OuoMacchl. (CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOpETyJislusl, pa3Butue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI 03€P B peK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  HKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHUCTEMBI.
bronornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢aktop ycroiunBocTH 3KocucteM. CoxpaHeHue
OHMOJIOTHYECKOT0 pa3zHooOpasus Ha 3eMIie.

Yyenune B. U. Bepuaackoro o 6uocdepe. I'paHUIbI, COCTaB U CTPYKTypa
ouocdepnl. XKupoe BemecTBo u ero QpyHkuun. OcobeHHOCTH OMoOchepsl Kak
ro0anpHOM AKOCHCTEMBbI. /l[MHamMH4Yeckoe paBHOBecHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTbl BemectB U OMOT€OXMMHUYECKHE IIUKJIbI  DJIEMEHTOB
(yrimepoma, azora). 30HATBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoeyectBo B Ouwochepe 3eMiau. AHTPOIIOICHHBIE HW3MEHCHHUS B
ouocdepe. I'modabHBIE SKOJIOTHIECKHIE TPOOIEMBI.

CocyniecTBoBaHUE MIPUPOBI 151 YEJI0BEYECTBA. CoxpaneHnune

OuopazHooOpa3usi Kak  OCHOBa  ycToWuuBocTh  Ouocheprl.  OcHOBa



pALlMOHATILHOTO YNIPABJICHUSI MPUPOJHBIMU PECYPCAMH U UX HCIOJIb30BAHUE.
JlocTikeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdemoncTpanumn:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuaackuii.

Tabmuupl u cxembl: «llumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpupoaueie cooOuiectBay, «llenu nutaHus», «IKOJOTMYECKAs] MUPAMUIA,
«buochepa u dyenoBek», «IKOCHUCTEMa IMIUPOKOJIMCTBEHHOTO  Jiecay,
«JKocucTEMa XBOWHOro Jeca», «bHOLIEHO3 BOJIOEMa», «ATPOLIEHO3Y,
«IIpumepHbpIE aHTPONOrE€HHBIE BO3ACHCTBHUS Ha Ipupony», «Baxuenmmne
VMCTOYHMKH 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOm», «llouBa — BakHewias
coctapisitomasi  Ouocdepr», «DakTopbl aerpaganuu mouBy», «llapHHUKOBBIT
adpdexTy, «DakTopbl PAAMOAKTUBHOTO 3arpsisHEHUs Ouocdepnr», «OOIas
cTpykTypa Ouochepni», «Pacnpocrpanenue xu3Hu B Ouochepe», «O30HOBBIIM
sKkpaH ouocdepr», «Kpyrosopor yriaepona B ouochepe», «Kpyrosopor azora B
IIPUPOIE.

O6opynoBanue: Mojeb-anmiIuKamus « TunnyHbie OUOIIEHO3b», repbapuit
«PacturenbHble  cooOmiecTtBay, Koulekuuu  «buonenos», «Bpenutenu
BOKHEUIIIUX CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TrepOoapuud U KOJUIEKIIHH
pAaCTEHU W KUBOTHBIX, TPUHAICKAIIUE K PA3HBIM SKOJOTHYECKUM TpyIam
omHoro Buaa, Kpacmas xkuura Poccwuiickoii @Penepamun, u300paKeHUST

OXpaHACMEBIX BUAOB paCTCHI/II\/'I " ) KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K pe3yJbTaTaM
OCBOEHHUSI OOy4arlolMMHUCS NPOrpaMM CpeJHero oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NMYHOCTHBIX pe3yJbTaTOB OCBOEHUS INpeamera «bruonorus»
BBIJICTIEHBl  CIEAYIOLUIME  COCTaBIIOIIME:  OCO3HaHWE  OOydaroIUMUCS
POCCUICKON T'PaKTaHCKOW HMJAEHTHYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOONPEACICHUI0, HAJMYUE MOTHUBALUMM K OOYy4EHUIO
Ouooruu, 1eeHanpaBlIeHHOE Pa3BUTUE BHYTPEHHUX YOKICHUN TMUYHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTE W HCTOPUYECKUX TPAJAMLMA PA3BUTHS
OMOJIOTUYECKOTO  3HAHUsS, TOTOBHOCTh U  CHOCOOHOCTh  OOYYarOLIMXCS
PYKOBOJICTBOBAaTbCSI B  CBOEH  JACATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMM, IPUCYIIMMU CHUCTEME OHMOJOTrM4ecKoro oOpa3oBaHUs, HaJIMune
HKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh ILENHM WU CTPOUTH
YKU3HCHHBIC IIJIaHbl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «bruonorusy JoCTUrarTCs
B €IMHCTBE Y4eOHOM M BOCIHUTATENBHON [EATEIHHOCTH B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCUMCKMMH  COLHUOKYJIBTYPHBIMH, HWCTOPUYECKHMMH U
JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHITHIMUA B OOIIECTBE IpaBUIaMu U
HOpMaMu  TOBEJCHUS U  CHOCOOCTBYIOT  MpoIlleccaM  CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS M CaMOPA3BUTHS, PAa3BUTUs BHYTPEHHEW NMO3WULNN JIMYHOCTH,
NaTpUOTHU3MA, YBAXKEHUS K 3aKOHY W MPABOIOPSAKY, YEIOBEKY Tpyla H

CTapamicMy IIOKOJICHHIO, B3dMMHOI'O YBa>XCHMHA, 6Cp€)KHOFO OTHOIICHHUA K



KyJbTYPHOMY HACJCAWI0 W TPATUIUSIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickon denepanuu, Npupoae U OKPYKarolleh cpele.

JIM4HOCTHBIE pe3yJabTaThl OCBOSHUS YydeOHOTO TpenMera «bHuomorus
JTIOJDKHBI OTpaXkaTh TOTOBHOCTh " CIIOCOOHOCTh 00yYarommuXxcs
PYKOBOJICTBOBaTbCS C(OPMUPOBAHHOM BHYTPCHHEH IO3MIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHWEHTAIMH, IMO3UTUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHMCKOro OOIIecTBa,
paclIMpeHrEe >KU3HEHHOTO OIbITa W OIbITa JEATCIBHOCTH B MPOIECCE
peanu3aiuyd OCHOBHBIX HAIPaBJICHU BOCIUTATEIILHOW NESITEIBHOCTH, B TOM
YHCJIe B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKMAAHCKOW  TO3WIMHU  OOydYarOIIETrocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJieHAa POCCUHUCKOro 0OIIeCTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEU, YBa)KECHUE
3aKOHAa W MPaBOIMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM MAECATEIBHOCTH MPU CO3JIaHUHU
y4eOHBIX TIPOEKTOB, PEIICHUN yYeOHBIX M TT03HABATEILHBIX 3a/1a4, BHIMTOJTHCHUN
OMOJIOTMYECKUX PKCTICPUMEHTOB;

CIIOCOOHOCTh  OTIPENENITh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €¢;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH
1 COIMAJIbHBIM ITOJIOKCHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBITIOJHECHUS
y4eOHBIX, ITO3HABATEIBHBIX U HCCICAOBATEIBLCKUX 3a7ad, YBaKUTEIHHOTO
OTHOIIICHUSI K MHEHHIO OINMOHEHTOB IPH OOCYKJICHUHU CIIOPHBIX BOIIPOCOB

OHOJOTMYECKOTO COACPHKAHUS;



TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH,

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU MEPEN
Ponunon, ropaoctu 3a cBOM Kpail, CBOKO PoauHy, CBOM SI3BIK U KYJIbTYpY,
MPOIILJIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACICOUIO U MaMSATHUKaM
NPUPOJIbI, TOCTHXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CHOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCHUUCKHX YYEHBIX B CTAHOBIICHUE U
pa3BUTHE OMOJIOTUHU, MOHUMAHUS 3HAYCHUSI OMOJIOTMU B IO3HAHWU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yoexaEHHOCTb, TOTOBHOCTh K CIY>K€HMIO M 3amute OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAL0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOAUTENSM, CO3JAaHUIO0 CEMbU Ha
OCHOBE OCO3HAaHHOT'O MPUHATHUS EHHOCTENH CEMENHOW KWU3HU B COOTBETCTBUU C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAs dCTETUKY ObITa, HAYYHOTO W

TCXHHUYCCKOI'O TBOPUYCCTBA, CIIOpTa, Tpyada, O6IHCCTBCHHBIX OTHOHICHI/If/'I;



MOHUMAHUE SMOLMOHAIILHOTO BO3JACHCTBUS JKUBOM TIpUpPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTanus, GOpMHUPOBAHNS KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

NOHUMAaHUE M peanu3alus 370poBOro u 0e30MmacHoro obpasza KU3HU
(310poBO€  TUTaHWE, COONIOACHHE TUTMEHHMYECKHMX TIPaBWI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUN M OTAbIXa, pEryjsipHas Qu3nueckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
c0OCTBEHHOMY (hPU3UYECKOMY U TICHXUIECKOMY 3I0POBBIO;

MOHUMAHWE IIEHHOCTH TMPaBWI HWHIUBUIAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJEHUS B CHUTYAlUSIX, YTPOKAIOIIMX 30POBbI0 M KU3HU
JIIOJICH;

OCO3HAHUE MOCIIE/ICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10TI00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW M COLHAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHATh TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3Iu4HbIM chepaM npodhecCHOHAIBHOM IeSITEIbHOCTH, YMEHUE
COBEpINIATh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccun u peaiu30BBIBATH
CcOOCTBEHHbIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUHU BCEH )KU3HH;

7) 3K0JI0TN4eCKOr0 BOCIIUTAHUSA:



IKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHNUS,

MOBBIIICHUE YPOBHS 3KOJIOTHUECKOW KYJIBTYPBI: MPHOOPETCHUE OIBITA
IUTAHUPOBAHMUSI TIOCTYIIKOB M OIIGHKH WX BO3MOXHBIX ITOCIACACTBUN IS
OKPY>KaIoIlel Cpebl;

OCO3HaHHE TJI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MPOoOJieM U MyTed hx
penieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpETaeMble TMPU H3YUYEHUU OHOJIOTHH
3HaHWSI W yMEHHUS TIPH pPEIICHUH MPOOJIeM, CBS3aHHBIX C PalMOHATIBHBIM
IPUPOOIOIb30BaHUEeM  (COOJIOICHNE TpaBUJ TOBEACHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPAHCHHE DPABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEMPUATHE JECUCTBUM, NPUHOCAIIUX Bped OKpYXKarolen
MPUPOIHON Cpesie, YMEHHUE TTPOTHO3UPOBATh HEOJATONPHUATHBIC SKOJIOTHUECKHE
MOCJIC/ICTBUS MPETPUHUMAEMBIX JCHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYME PA3BUTOrO  HKOJOTHYECKOTO  MBIILICHUS, JKOJIOTHYECKOU
KyJbTYphI, OMbBITA JESITEIHHOCTH 3KOJOTHUECKOW HANPABICHHOCTH, YMCHHUS
PYKOBOJICTBOBAThCSI MU B IMO3HABATEIbHONW, KOMMYHUKATUBHONW U COLIMATIbHOMN
MPaKTUKEe, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECCKOW JEATEIHbHOCTH
AKOJIOTUYECKON HAIIPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDpE;

COBEPIIIEHCTBOBAHHE S3BIKOBOM M YMTATENHCKOW KYJIBTYPhI KaK CpPE/ICTBA

BSaHMOHeﬁCTBHH MCXKAY JJHOAbMHU WU IIO3HAHUS MHPA,



MOHUMAaHUE CHEIU(PUKA OMOJOTHMH KaK HAyKd, OCO3HAHUS €€ poiu B
(OpMUPOBAaHUN PALIMOHAIBHOIO HAYyYHOTO MBILIUIEHUS, CO3AAHUM LIETOCTHOTO
IIPEICTABICHUS 00 OKPY’KAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJIbI, YETOBEKA U
oOmiecTBa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHWH MpodieM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH ISl COBPEMEHHOW ITUBUIIU3ALINHN:
oOecrieueHnss HOBOI'O YPOBHSI Pa3BUTHUSl MEJIULUHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelaThb pPECYpCHbIE MPOOJEMBbl  pPa3BUTHS
YEJIOBEUYECTBA, TOMCKA MyTEN BbIXOJA U3 II100aIbHBIX 3KOJIOTHUECKUX MPOoOIeM
U oOecrieyeHUs] IMepexoja K YCTOMUYMBOMY PpAa3BUTHIO, pallOHAIbHOMY
MCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (DOPMUPOBAHHMIO HOBBIX CTAHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJIyYEHHUU OHOJOTMYECKUX 3HAHUM B LEIIX
NOBBIIIEHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIIMOHAJIbHOW  TpPaMOTHOCTH  OOydYaroluxcs,
(dopMupyemoil npu u3yuyeHuu OUOJIOTUY;

NOHUMAHUE  CYIIHOCTM  METOAOB  TMO3HAHUS, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BaTh IMOJydyaeMble 3HAHUS IS
aHanu3a U OOBSCHEHHUS SIBJICHUN OKPYXAIOLIEr0 MHpPA U MPOUCXOASAIINX B HEM
U3MEHEHHUI, YMEHUE JeNaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUS HA OCHOBE HAyYHbBIX
(aKkTOB ¥ UMEIOIMXCS TAHHBIX C LIEJIBIO MOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS TS
pelieHus npodiieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

OCO3HaHHUE LIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISATH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh UM CIOCOOHOCTH K HEMPEPBIBHOMY OOpa3oBaHUIO W
caM000pa30BaHMIO, K aKTMBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 110 OHOJIOTHUU B
COOTBETCTBUHU C )KU3HCHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS YueOHOTo npeaMeTa «bruoaorusy»
BKJIFOYAIOT: 3HAYMMBbIE TSI (OPMHPOBAHUS MHPOBO33PECHHS OOYJArOIIHXCS
MEXIUCIUTUIMHAPHbBIC (MeXTIpeAMETHBIC) oOIIeHayYHbIE TIOHSTHSA,
OTpaKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHUpa U CHEelUuUKYy METO/IOB
MO3HAHUS, HCIMOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, JHEPTHs,
SBJICHUE, TMPOIeCC, CHUCTeMa, Hay4YHbIM (akT, NPUHIMUI, TUMOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHWE, HAOIIOJCHUE, HW3MEpPCHHE,
IKCTIEPUMEHT U JIPYTUX ), YHUBEPCAIbHBIC YICOHBIC NeHCTBUS (TTO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIE, PETYJIATHBHBIE), oOecreuuBamwIme (HOpMUPOBAHHE
(GYHKIIMOHATBPHOW TPAMOTHOCTH M COITMATBHOW KOMITETCHIIMH OO0yJaronuxcs,
CIIOCOOHOCTh OOYYAIOIIUXCS HCIOIB30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHBIC,
MHUPOBO33pPEHUYECKUE 3HAHUS W YHUBEpPCAIbHBIC Yy4ueOHBIC JCHUCTBUS B
ITO3HABATEJIbHOM U COLMAJILHON ITPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHMsI TOJDKHBI OTPaXaTh:

OBjaleHnie  yHMBEPCAJIbHBIMM  Y4eOHBIMH  IO3HABATEJIbHBLIMH
NEeHCTBUSMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIbHO  (pOpMyJIMpoOBaTh M aKTyaJIUM3UpOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIUICHUS

(aHanmu3a, cUHTE3a, CpaBHEHHUS, Kiaccuukanuu, o0O0OIIEeHUS), PACKPHIBATH



CMBIC]T OWOJIOTHYECKUX TIOHSATHH (BBIICIATH WX XapaKTepHBIE TPU3HAKH,
YCTaHAaBJIMBATh CBS3H C IPYTUMU TOHATHSIMHU);

ONPEACNATh 1IN JACSATEIBHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OWOJOTHUYECKHE TIOHATHS JJI1 OOBsSCHEHUs (aKTOB U
SIBJIEHU KUBOW IPUPOBI;

CTPOUTH JIOTUYECKHE paCCYXJCHUS (MHAYKTUBHBIC, JEIYKTHBHBIC, II0
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpHUBAEMBbIX
SIBICHHSX, (DOPMYITHUPOBAThH BHIBOIBI M 3aKIIFOUCHHSI,

MPUMEHATh  CXEMHO-MOJEJIBHBIC  CPEACTBA  JUIS  IPEIACTABJICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHUH B N3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a
TaKK€ MPOTUBOPEYUN  PA3HOTO  pPOJia, BBISBICHHBIX B  Pa3IMYHBIX
HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONTUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JICSATEIBbHOCTh, OIICHUBATh COOTBETCTBHE
pPe3yJIbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCIIEACTBUM JIESITEIHHOCTH;

KOOPJAMHUPOBATh M BBHIMIONHATH PpabOTy B  YCIOBHSIX PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BIAJCTh  HABBIKAMH  Y4€OHO-MCCIIENOBATEILCKOW W IMPOEKTHOM
NEeATeIbHOCTH, HaBBIKAMU  pa3pelieHus  mpoOjieM, CHOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEHICHUS MPAKTUUYECKUX

3aJia4, IPUMCHCHHUIO PA3JIMIHBIX MCTOJ0B ITO3HAHMUAI;



UCIOJIb30BaTh Pa3JIMYHbIE BUJbI ACATEIBHOCTH MO MOJYYEHHIO HOBOIO
3HAHUA, €r0 HMHTEPIpEeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUI0 B y4eOHBIX
CUTYAIIUSIX, B TOM YHCJIE IPU CO3AAHUH YUEOHBIX U COLUATIBHBIX ITPOEKTOB;

(GopMHpOBaTH  HAy4YHbId  THUN  MBIIUICHUS,  BJIaJAE€Th  HAy4YHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMH ITOHATUSAMH U METOAAMU;

CTaBUTh W (POpPMyIHpPOBaTH COOCTBEHHBIE 3a7aud B OOpa30BaTEIBHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBIBIISITh IIPUYMHHO-CIIEICTBEHHBIE CBA3M M AKTYaJIM3UpPOBATH 3aj]ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUs, HaXOJUTh apryMEHTHI JJIA J0Ka3aTelIbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh NapAMETPbI U KPUTEPUN PELICHUS;

aHAJIM3UPOBATh IOJIYYCHHBIE B XOJI€ pEUICHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKA OLICHMBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;,

OCYIIECTBIIATh LI€JICHANPABICHHBIN MOUCK MEPEHOca CPEJICTB U CIIOCOO0B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIHHYIO M MPAKTUYECKYIO 00IacTu
KU3ZHEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UAEH, IPEIJIAraTb OpUrHHAIbHBIE MOIX0/bl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0IMYCKAIOIINE albTEepHATUBHBIC PELLICHUSI.

3) pa6ora ¢ undgopmanueii:

OpUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HHpopMauuu (TEKCTe
y4eOHOro MOocOoOMs, HAy4yHO-TIONYJSPHOM JIUTEparype, OHOIOTMYECKHX
CJIOBapsAX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax naHHbIX, B HHTepHere),
aHAJIM3UPOBaTh HMH(OPMALMIO PaA3IUYHBIX BUJIOB U (OpM IpeacTaBiICHUS,

KPUTHYECKHN OLIEHUBATh €€ JOCTOBEPHOCTH U HEITPOTUBOPEYUBOCTE;



bOopMyIHPOBATH 3aMPOCHl U IPUMEHSITh PA3TUYHBIC METOIBI TIPH TIOUCKE U
otObope Ouosornueckod uHGOPMAIIMK, HEOOXOAUMOW MJIiS BBIIOJHEHUS
y4eOHBIX 3a/1a4;

pUOOPETaTh OIBIT UCIOJB30BaHUS WH()POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBaTh KYJIbTYPY AaKTUBHOTO  HCIOJIb30BAHUS
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpPATh ONTUMAJBHYIO (QOpMy  TIpeIcTaBIICHUS
Oouonornyecko wuHPoOpManuu (CXeMbl, TpapuKHU, AUATPaMMBbI, TaOJUIIbI,
PUCYHKU U APYTOE);

UCIOJIb30BaTh HAY4YHBIM SI3bIK B KauyecTBE CpeAcTBa MpU padoTe ¢
Ononornyeckol wWHpOpMAIUEH: TPUMEHITh XUMHUYECKHE, (HU3NYECKue W
MaTEeMaTU4YECKHE 3HAKU U CHUMBOJIBI, GopMyIibl, abOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABbIKAMM  pACIlO3HABaHUS W 3allUTBl  WHGOpPMAIIH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU eHCTBUSIMM:

1) oOmenume:

OCYIIECTBISATh KOMMYHHKAITMM BO Bcex cdepax IKH3HU, aKTHBHO
y4acTBOBaTh B JHAJIOTe WM JUCKYCCHU TO CYIIECTBY OOCYKTAeMOH TEMBbI
(yMeHHE 3ajaBaTh BONPOCHI, BBICKA3bIBaTh CYXKJICHHS  OTHOCUTEIHHO
BBITIOJTHCHUS TIpeJjIaraeMoi 3a/1aud, YAUTHIBATh HHTEPECH U COTIIACOBAHHOCTH
MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UK JUCKYCCHUH);

pacro3HaBaTh HEBEpOAJbHBIE CpPENICTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANMOCHUIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHUTYaIlHi,

YMCTb CMATYATDH KOH(bHHKTBI 1 BCCTHU IICPCTI'OBOPLI;



BJIAJCTh PA3TUIHBIMU CTIOCOOAMU OOIICHHS W B3aUMOJCHCTBHUS, TOHUMATh
HAMEpPEHUsl JIpyrux JIIOACH, TMPOSBISITE YBAXKUTEILHOE OTHOIIEHHE K
cobeceTHUKY 1 B KOPPEKTHOU opMe (HopMyTHpOBaTh CBOM BO3PAKCHHSI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYILIECTBA KOMAHAHON U MHANBUIYAJIbHOMN
paboTel TIpU  peHICHUH  OHWOJIOTMYECKOM  MpoOieMbl, 00OOCHOBBIBATh
HE0OXOMMOCTh MPUMEHEHHSI TPYTIIOBBIX (POPM B3aUMOJCHCTBUS MIPU PEIICHHUH
y4ueOHOM 3a1a4H;

BBIOMpaTh TEMATUKY M METOJIbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjieHa KOJIJICKTUBRA;

IPUHUMATh II€JIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHKECHHUIO: COCTABIATH IUIAH JIEMCTBUH,
pacrpeiensaTh poiu ¢ Y4éTOM MHEHUM YYaCTHHUKOB, OOCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OIIEHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXJOTr0 YYaCTHHKAa KOMaHJIbl B
00IIMiA pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHIM;

npejyiaraTb HOBBIE MPOEKTHI, OLECHMBATh HJIEU C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIAITh MO3UTHUBHOE CTPATETMUYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaINUsIX, MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU A€iiCTBUSIMM:

1) camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Il BBIABJICHUS TPOOJEeM U HUX

PCHIICHUA B JKU3HCHHBIX U y‘-IC6HBIX CUTyaluAX,



BBHIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU 1IE€JIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMUX JEHUCTBHUSAX U IOCTYNKAX MO OTHOLICHUIO K KUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO ~ OCYLIECTBIIATH ~ IO3HABATENIBHYIK)  JIESTEIBHOCTD,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B
00pa3oBaTeNbHON ACSITEIILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHICHUsT MpoOJeMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

Jenatb ~ OCO3HAHHBIM  BBIOOP,  ApryMEHTHPOBATh  €ro,  OpaTh
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBATh (hOPMHUPOBAHHUIO W TIPOSIBICHHUIO IMHPOKON 3PYIHUINHA B
pa3HbIX OO0JACTSX 3HAHUMN, MOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJIQJICTh HABBIKAMU  [IO3HABAaTEJIbHOM peduieKCuM KaKk OCO3HAHUs
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, HUX PE3YIbTATOB M
OCHOBaHMH, UCIIOIBH30BaTh MPUEMBI pedICKCHH TSI OIIEHKH CHUTYaIlud, BEIOOpa
BEPHOI'0O PELICHUS;

YMETh OLECHHMBATHL PUCKHU U CBOEBPEMEHHO INPUHUMATh PELICHUS M0 UX
CHI)KEHUIO;

IIPUHUMATh MOTHUBBI W apryMEHTBl JIPYyIUX IIPU aHajIu3€ pe3yJIbTaTOB

JIeSITCIIbHOCTH;



3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh ceOsl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBI JPYyTHX [PH aHAIU3€ pPE3yJIbTaTOB
NEATEIIBHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.
IMPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbie pe3ynbraThl ocBoeHUs mporpaMMmbl COO mo Guosoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT cCIenupuyIecKkue aias Y4eOHOro mpeameTa
«buonorus» HayuyHble 3HAHHSA, YMEHHUS M CIOCOOBI JEWCTBUN MO OCBOEHHUIO,
UHTEPHpPETallud W NpeoOpa3oBaHUIO 3HAHUM, BUABI JACATEIBHOCTH IO
MOJTyYEHUI0 HOBOTO 3HAHWS W TPUMEHEHHUIO 3HAHUN B PA3IUYHBIX yUeOHBIX
CUTyallUsIX, a TaKK€ B pPEAIbHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C
ouosnorueil. B mporpamme mpeaMeTHbIE PE3YNbTAThl MPEACTABICHBI IO TOJaM
00yueHus.

[TpenmMeTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamMera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJOTMU B CHUCTEME
HAay4YHOI'O 3HAHMS €CTECTBEHHBIX HAayK, B (POPMHPOBAHHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa U HAy4YHOTO MHMPOBO33PEHHS, O BKIAJE
POCCUHCKMX M 3apyO€KHbIX YyU€HBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH,
(YyHKUIHMOHATBHOW TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PACKpPBIBATh COAEpPkKaHUE OMOJOTMYECKMX TEPMUHOB U MOHSTHM:
KU3Hb, KIJIETKA, OpPraHu3M, MeTaboiu3M (OOMEH BEUIECTB U IpeBpallleHue
DHEPrUM), FOMEOCTa3 (CaMOperyJisiliys), ypOBHEBAs OPraHU3alus )KUBBIX CHCTEM,
CaMOBOCIIpOU3BEICHNE (PETPOIYKIUs), HACIEACTBEHHOCTb, H3MEHUYHBOCTD,

POCT U Pa3BUTHE;



yMEHUE Wu3Jaratb OWOJOTMYECKHME Teopur (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHas JOrMa MOJEKyJsipHOW Ouosorun), 3akonbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LeHTpax MHOTO0Opa3us U
MPOUCXOXKICHUSI KyIbTYpHbIX pacTeHuid H. Y. BaBuiioa), onpeaensiTh rpaHuIlbl
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOTIOACHHE
Y OIIMCAHME KUBBIX CUCTEM, IIPOLIECCOB U SABJICHUM, OPraHU3aLMsl U IIPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHME  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HUCCIEIYEMbIMU BEJIMYMHAMH, OOBSCHEHHUE MOTYUYEHHBIX
pe3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX ITOHATUMN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH IOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBLACIATh CYLIECTBEHHBIE IIPU3HAKNA BUPYCOB, KJIETOK IPOKAPHUOT
U JYKapHuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH
MIPOIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHYEecKOro oOMeHa, XEMOCHHTE3a, MHTO3a, MeWo03a,
OIUIOZAOTBOPEHUS, PA3MHOXEHUS, WHIWBUAYAJIbHOIO Pa3BUTHS OpraHu3Ma
(oHTOTCEHE3);

YMEHHE MPUMEHSATH [OJIyY€HHbIE 3HaHUS JIJIs1 OOBSCHEHUS! OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsI IPUHATHS ITPAKTUYECKUX PEIICHUN B OBCEIHEBHOM
KU3HU C IIeNbl0 oOecredeHrus Oe30MacHOCTH CBOETO 30POBBS U 30POBBS
OKpY)XaloIMUX JIOAEH, COONIIOIEHUsT HOPM TIpPaMOTHOTO IIOBEIECHUS B
OKpY KaloIel MPUPOTHON cpefie, TOHUMaHue HEOOXOIUMOCTH HCIIOIh30BaHHUS
JOCTUKEHUM COBpEMEHHOW OMOJIOTMH U OMOTEXHOJIOTUH ISl PallMOHAIbHOIO
IIPUPOIOIIOIB30BAHU;

YMEHHE pEIIaTh JJIEMEHTAPHBIE T'€HETUYECKUE 3a4a4d Ha MOHO- U

AJur I/I6pI/II[HO€ CKpPCINUBAHHUC, CHOCINICHHOC HACICAOBAHUC, COCTABJIAATH CXCMBI



MOHOTHOPHIHOTO CKPEIIMBAHMS IS IPEACKa3aHus HACIEeIOBAHUS TPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpaKTUYECKUue paboThl, COOMI0NATH
npaBuIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTUYECKH OLIEHWBATh W HWHTEPIPETHUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO COJIEp)KaHusl, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUSA U3
pa3IMYHbIX HCTOYHUKOB (CpeacTBa MaccoBOM HMH(pOpMaluu, Hay4yHO-
HOIYJISIPHBIE MaTE€pUalIbl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCIICIOBAHUN B
ounonoruu, MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC NUCHBMEHHBIE U YCTHBIE COOOIICHMS,
000011133t OMOTOTHIECKYIO HH(DOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJIOTUH.

[TpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
KJ1acce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJOTMU B CHUCTEME
HAyYHOTO 3HAHUSA €CTECTBEHHBIX HAayK, B (OPMHpPOBAHUM COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHS, O BKIAIC
POCCUHCKMX M 3apyOEKHbIX YyU€HBIX-OMOJOrOB B pa3BUTUE OMOJIOTHH,
(GYHKIIMOHATIHFHOW TPAMOTHOCTH YE€JIOBEKA JIsl PEIICHNS KU3HEHHBIX 3a71a4;

YMEHHE PACKpPBIBAaTh COACpX)aHHE OMOJOTUYECKHMX TEPMUHOB M TOHSTHIA:
BUJI, IONYJISALUS, TEHO(DOHI, IBOJIIOLUSA, ABMKYIIHME CUJIbI ((PaKTOPHI) SBOJIOIHH,
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB, BUA000pA30BaHUE, IKOIOTUYECKUE (DAKTOPHI,
IKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEIyLEHTbl, LENU I[HUTaHus,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHUE TEOpUHU (IBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUs 3BOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH

(3apogpimeBoro cxoactsa K. M. bapa, uepenoBaHus TIIaBHBIX HANpPaBICHUN U



nyted sBomonmu A. H. CesepiioBa, yueHusi o 6uochepe B. U. Bepuaackoro),
ONPENEIIATh TPAHUILIBI UX TPUMEHHUMOCTH K KHUBBIM CUCTEMAM,;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO TMO3HAHUS B OMOJIOTUN: HAOTIOICHHE
Y ONHCAHUE KUBBIX CHCTEM, IMPOLECCOB U SABJICHUN, OpraHU3alis U MIPOBEACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHME  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HUCCIEIYEMbIMU BEJIMYMHAMH, OOBSCHEHHUE MOTYUYECHHBIX
pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHSTUH, TEOPUA U 3aKOHOB, YMEHUE
Jie7aTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKH CTPOSHUS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, MONYJISALUN, MNPOAYLEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OMOreOlIeHO30B M 3KOCHCTEM, OCOOEHHOCTH IPOILIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMsl, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JEWUCTBUS 3KOJOTMYECKHX (PAKTOpPOB Ha OPraHu3Mbl, IEpeHoca
BEILIECTB M NOTOKA DHEPIrUM B SKOCHUCTEMAX, AHTPOIOI€HHBIX W3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KPyrOBOPOTa BEUIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJYYCHHbBIE 3HAHUA 151 00BACHEHUS! OMOOTUIECKUX
MIPOLIECCOB U SIBJICHUM, JJISI IPUHATHS MTPAKTUUECKUX PELICHUIN B OBCEIHEBHOM
KU3HU C IIeNbl0 o0ecriedeHrus Oe30MacHOCTH CBOETO 30POBBS U 30POBBS
OKpY)KAIOIIMX JIFOACH, COONIONEHUST HOPM TpaMOTHOTO TIOBEICHUS B
OKpYy’Karollel MpUpOJHON cpefie, TOHUMaHue HEOOXOIMMOCTH MCHOIb30BaHUS
JOCTUKEHUAN COBPEMEHHOU ouonoruu 1A paLMOHAIBLHOIO
IPUPOAOIIOIb30BaHNS;

YMEHHE pellaTh »3JIEMEHTApHble OHOJOTMYECKHE 3a7aud, COCTaBIATh
CXEMBI TIEpeHOoCca BEILIECTB U YHEPTUU B IKOCUCTEMaX (L[eTH MUTaHUsA);

yYMEHUE BBIMOJIHATh JIA0OPATOPHBIE U MPAKTHUYECKUE pabOThI, COOMIOAATH

npaBuiia Ipu padoTe ¢ yueOHBIM U TabopaTOPHBIM 000pYI0BaHUEM;



YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO COJIEpP)KaHus, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX HCTOYHUKOB (CpeacTBa MaccoBOM uWHGOpManuu, Hay4dHO-
NOMyJISIpHbIE ~ MaTepualbl), pPAcCMaTPUBaTh IJIOOANbHBIE  JKOJOTHYECKHE
po6JiIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO
HO3ULMIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC NUCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000111251 OMONIOrMYECKY0 HHPOPMAIIUIO U3 HECKOIBKUX HCTOUHUKOB, TPAMOTHO

MCII0JIb30BaTh NOHATUITHBIN armapat OMOJOTUH.



TEMATHYECKOE IIVTAHUPOBAHMUE 10 KJIACC

Ne KonuuecTtBO yacos
Kontpon
n/ HaumeHnoBaHue pas3aenoB U Tem Beero p MpaxTitee IeKTPOHHBIC (LbPOBELC)
IIPOTPaMMBbI
n bHBIC 00pazoBaTeIbHbBIEC PECYPCHI
KHe paboThl
paboThI
Bbuonorus kak Hayka 2 0.5 bubmmoreka [IOK
https://m.edsoo.ru/7f41¢292
JKuBbie cHCTEMBI M HX OpraHU3aIUs 1 bubimorexa LIOK
https://m.edsoo.ru/7f41¢292
XUMUYECKUH COCTaB U CTPOCHUE KIICTKH 8 1 but6mmoreka IIOK
https://m.edsoo.ru/7f41¢292
KusnenearebHOCTh KIETKH 6 bubnuoreka LIOK
https://m.edsoo.ru/7f41¢292
Pa3zMHOKeHHe 1 HHAUBUTyaTbHOE 5 | Bubmorexa [IOK
pa3BUTHUE OPTaHU3MOB https://m.edsoo.ru/7f41¢292
HacnencTBeHHOCTS M KBMEHUYHBOCTD . s Bubmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
Cenexuus oprann3MoB. OCHOBBI ; bubmuoreka [JOK
OMOTEXHOIOTHHU https://m.edsoo.ru/7f41¢292



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

8

PesepBHOE Bpems

bu6nmoreka IJOK
https://m.edsoo.ru/7141c292

OBIIEE KOJIMHECTBO YACOB I10O
[TPOTPAMME

34



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

11 KVIACC

KomnuecTBO yacoB
Ne i/t HaunmenoBaHue pa3fenoB u Tem B Kourpon | Ilpakriue OnexTpoHHbIE (HU(POBBIE)
MPOTPaMMBbI cero S J— 00pazoBaTeIbHbBIEC PECYPCHI
paboThI paboThI
bu6mnorexa IJOK
I IBOMONHOHHAST OHONOrHAS ? I https://m.edsoo.ru/7t41cc74
5 Bo3HUKHOBEHME U pa3BUTHE 9 05 bubmmoreka [JOK
JKA3HHU Ha 3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl ¥ OKpY Karolas cpeia 5 1 brbmiorexa [IOK
P py tmas cpea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 3KOJIOTHIECKHUE 9 bubnuoreka I{OK
CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Brbmiorexa [IOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 24 0 5 s
[TIPOTPAMME '



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuuecTBo yacoB
Ne JlaTa
Beer | Kourpon | Ilpakruue DnexkTpoHHbIE IU(PPOBHIE
/o Tema ypoxa M3yd4eH 5
o BHEIC J— - oOpa3oBaTebHbIE PECypChl
paboThI paboThI
bu6mmoreka IJOK
01.09.2
buosorus B cucreme Hayk 1 025 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
Metobl MO3HAHUS KUBOU
npupoasl. [Ipaktuyeckas
pabota Ne 1 «Vcronp3oBanmne | 05 08.09.20 | bubmuorexa [[OK
pPa3IMYHBIX METOJOB MIPU ‘ 25 https://m.edsoo.ru/863e6122
U3YYEHUU OMOJIOTUYECKUX
00BEKTOBY
buonornueckue cuctemsl, . 15.09.20 | bubmmoreka IIOK
MPOIIECCHI U UX U3yUYECHUE 25 https://m.edsoo.ru/863e6564



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

XYMMHAYECKUHN COCTAB KJICTKH. 22.09.2 | bubmmoreka [IOK
Boja u MuHepasibHbIE COJIU 025 https://m.edsoo.ru/863e674¢
benku. CocraB u cTpoeHHe 29.09.2 | bubmmoreka [IOK
OeJKoB 025 https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE
Karanuzaropsl. JlaboparopHas
paborta Ne 1 «M3yuenue 05 06.10.20 | bubmuoreka [[OK
KaTAIUTUYECKOW aKTUBHOCTH 25 https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha mpuMepe
aMUJIa3bl UK KaTaaasbl)»
Vrmenomsy, Jlmmm 13.10.2 | bubGmumoreka [IOK

025 https://m.eds00.ru/863e6870
Hyxnennoseie kucinotel. ATO 20.10.2 ) Bubmuorexa OK

025 https://m.edsoo.ru/863e6d5c
Hcropust 1 METOIBI U3YyUEHUS 10.11.2 | bubmuoreka [IOK
kieTku. Kitlerounas teopust 025 https://m.edsoo.ru/863e6e88



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Krnerka kak OCJIOCTHAA XHUBast

17.11.2

10
cHUCcTEMa 025
Ctpoenue 3ykapuoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenune ctpoeHus
bu6mmoreka IJOK
KJIETOK PACTEHUU, ) KUBOTHBIX, 24.11.20
11 0.5 https://m.eds00.1ru/863e6{f0
rpu0OB U OAKTEPHIL MO 25
https://m.edso0.ru/863e716¢
MHUKPOCKOITOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIICaHUEe)
. OOMeEH BeIIeCTB UIH 01.12.2 | bubmumoreka [IOK
MeTa00Iu3M 025 https://m.eds00.1ru/863e766¢
08.12.2 | bubauoreka IIOK
13 dorocuHTe3. XEMOCUHTES
025 https://m.eds00.1ru/863e7¢98
15.12.2 | bubmuoreka IIOK
14 DHepreTudeckuii oOMeH
025 https://m.edsoo.ru/863¢7aae
15 JKY3HEHHBIN ITUKJI KJICTKH. 0.5 22.12.2 | bubmmoreka [JOK



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

Henenue kieTku. MuTos. 025 https://m.edsoo.ru/863e7dc4
JlabopaTtopHas paborta Ne 3
«Habmonenrne MuTo3a B
KJIETKaX KOHYMKA KOpeIIKa JTyKa
Ha TOTOBBIX MUKPOIIpENapaTax
6 buocunres Oenka. Peakmus 29.12.2 | bubmmoreka [IOK
MaTpUYHOTO CHUHTE3a 025 https://m.edsoo.ru/863e796¢
17 Tpaucusius — OuocuHTE3 12.01.2 | bubmumotexa [IOK
Oenka 026 https://m.edsoo.ru/863e796¢
12 Hexnerounsie popmbl KU3HU — 19.01.2 | bubmuoreka [IOK
BUPYCHI 026 https://m.edsoo0.ru/863¢7540
bu6mmoreka IJOK
DopMbI pA3MHOKECHUS 26.01.20
19 https://m.edsoo.ru/863e81b6
OpPraHu3MOB 26
https://m.edsoo.ru/863e831¢
02.02.2 | bubauoreka I[IOK
20 Meiio3
026 https://m.edsoo.ru/863¢7f4a
21 OO0pa3zoBaHue U pa3BUTUE 0.5 09.02.2 | bub6muoreka [IOK



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

IMOJIOBBIX KJIETOK. 026 https://m.edsoo0.ru/863e81b6
O1u1010TBOPEHHE.

JlabopaTtopHas pabota Ne 4

«M3ydyeHune cTpoeHUs MOJOBBIX

KJIETOK Ha TOTOBBIX

MHUKpPOIIpernapaTax»

- NuavBuiyaibHOE pa3BUTHE 16.02.20 | bubmmoteka IIOK
OpraHu3MOB 26 https://m.edsoo.ru/863e¢8436
['eHeTnka — Hayka o

23.02.20 | bubmmoreka IIOK
23 HACJIEJICTBEHHOCTH U
26 https://m.edso0o.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEOBAHUS
02.03.20 | bubmmoreka IJOK
24 npu3HakoB. MOHOTUOpUAHOE
26 https://m.edso00.ru/863e8878
CKpEITUBaHUE
JurubpugHoe CKpenBaHue.
09.03.20 | bubmmoteka IIOK
25 3aK0H HE3aBUCHUMOTO
26 https://m.edsoo.ru/863e89a4

HaCJICJOBaHUA IIPU3HAKOB



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CueruieHHOE HaclieI0BaHNe
npu3HakoB. JlabopaTopHas

pabota Ne 5 «M3yuenue

16.03.20 | bubmmoreka IIOK
26 pe3yiabTaTOB MOHOTHOPUTHOTO 0.5
26 https://m.edsoo.ru/863e8c60
U JUTUOPUIHOTO CKpPEUIUBAHUS
y Apo30(¢HiIbl Ha TOTOBBIX
MUKpOTIpenapaTax»
I'eneruka nosa. HacienoBanue
23.03.20 | bubmmoreka IIOK
27 MIPY3HAKOB, CIICIIJICHHBIX C
26 https://m.edsoo.ru/863e8c60
I10JIOM
N3MeHYnBOCTE.
Henaciencrsennas
U3MEHYUBOCTD. JIabopaTtopHas
06.04.20 | bubmmoreka IIOK
28 pabota Ne 6. U3yuenue 0.5
26 https://m.edsoo.ru/863e8efe

MOU(UKAITMOHHON
M3MEHUYMBOCTH, TOCTPOCHUE

BapUAIMOHHOI'O pAda 1



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

BAPUALIMOHHON KPUBO»

Hacnencrsennas
M3MEHYUBOCTb. JIabopaTtopHas
13.04.20 | bubmmoteka IIOK
29 pabota Ne 7. «AHanu3z myTtaiuii 0.5
26 https://m.edsoo.ru/863e8efe
y Ip030(HITBI HA TOTOBBIX
MUKpOIIpenapaTax»
20.04.20 | bubmmoreka IJOK
30 I'enetuka yenoBeka
26 https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O000I1ICHHE
P P 27.04.20
31 o teMe «HacnencTBeHHOCTD U y
U3MEHYUBOCTh OPraHU3MOBY
04.05.20 | bubmmoteka IIOK
32 Cenekuus Kak HayKa U MPOIECC
26 https://m.edso0.ru/863¢9214
MeToabl M TOCTKEHUS
11.05.20 | bubmmoreka IIOK
33 CEJICKLIUU PACTEHUHN U
26 https://m.edso0.ru/863¢9214
YKUBOTHBIX
34 buorexHonorus kak orpacib 18.05.2 | bubmuoreka [JOK



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

IIPONU3BOACTBA

026

https://m.edso00.ru/863e9336

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34



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

11 KIIACC

KomnnuecTBO Yacos

Ne ara DNeKTpOHHBIE IUPPOBHIE
Tema ypoka Bce | Konrpoas | Ilpaktu
n/n U3YUYEHUS o0pasoBaTenbHbBIE PeCypCh
o HbIE YECKUE
paboThI paboThI
OBOJIONMS U METOMBI €€ bubmuoreka [JOK
1 1 01.09.2025
M3YUYCHHUS https://m.edsoo.ru/863ea20e
Uctopus pazsurus bubmmoreka [JOK
2 1 08.09.2025
MIPEJICTaBICHUI 00 PBOJIOIINHI https://m.edso00.ru/863e9570
bu6mnorexa IJOK
3 MuKpOo3BOJIFOLIUS 1 15.09.2025

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

HOHYJ'IHI_[I/IH KaK 2JICMCHTapHas

CAUHNUIA BJa 1 DBOJJIOLINHA.

Jlabopatopnas pabota Ne 1 bubmmoreka [{OK

4 1 0.5 22.09.2025
«CpaBHeHHME BUOB T10 https://m.eds00.ru/863e99c6
MOP(hOIOTHUYECKOMY

KPUTEPUIO»



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

JIBMKyIIHE CHIIBI

bu6mnorexa IJOK
(anmemeHTapHbIie (PaKTOPHI) 29.09.2025

https://m.edsoo.ru/863e¢9da4
HBOJTIOIUU
EctectBenHnslit 0TOOp 1 €ro bubmunoreka [{IOK

06.10.2025

bopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 9BOJIONNH:
MPHUCTIOCOOTICHHOCTb
OpraHU3MOB U
BUI000pa3oBaHue.

bu6nmoreka IJOK
JlabopatopHas padota Ne 2 0.5 13.10.2025

https://m.edsoo.ru/863e9fde
«Onucanue
MPHUCTIOCOOICHHOCTH
Oprasusma u eé
OTHOCUTEJIBHOTO XapaKTepa
Hanpasnenus u nmytu bubmmorexa [{OK

20.10.2025

MaKpO3BOJIIOIUU https://m.edsoo.ru/863e9cle
HeoGpaTtumMocTs 3BOTIOIIMHN 10.11.2025



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

Hctopus xu3HU Ha 3emIie U

10 17.11.2025
METOABI €€ U3YUCHUS
['mnoTe3bl TPOUCXOKIACHUS bubmmnoreka [{OK
11 24.11.2025
KU3HU Ha 3emJie https://m.edsoo.ru/863ea5ab
Pa3ButHe xu3HU HA 3eMIIE 110 bu6mnorexa IJOK
12 01.12.2025
3pam U nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATaITbI BOJIIOINH
PACTUTEIBHOTO U JKUBOTHOTO
mupa. [IpakTudeckas padora bubnuoreka [JOK
13 0.5 08.12.2025
Neo 1 «M3y4yeHue nckonaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTEHUHN U
KUBOTHBIX B KOJUICKITHSX)
CoBpeMeHHas cucrema bubmuoreka [JOK
14 15.12.2025
OpraHUYeCcKOTr0 MHUpa https://m.edsoo.ru/863ea48e
DBOJIOLMS YETIOBEKA bubmuoreka [JOK
15 22.12.2025
(anTpOTIOreHe3) https://m.edsoo.ru/863eac2c
16 JBrxyiye cuibl (hakTophl) 29.12.2025 bubmmoreka [JOK



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

AHTPOIIOT'CHEC3a

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

OCHOBHBIC CTaanH 5BOJIIOIINHN

17 12.01.2026
YyeJoBeKa
YenoBeueckue pacel U
bu6nmmoreka IJOK
18 MIPUPOJIHBIE aIANITA[UN 19.01.2026
https://m.edsoo.ru/863eaeca2
YeJioBeKa
PesepBHrblii ypok. O6001IeHHE
19 1o TeMe «BO3HUKHOBEHUE U 26.01.2026
Pa3BUTHE KU3HU Ha 3eMJie»
20 DKoJorus Kak HayKa 02.02.2026
Cpenbl oOutanus u bubmuoreka [JOK
21 09.02.2026
AKOJIOTHYECKHE (HhaKTOPBI https://m.edsoo.ru/863eafec
AbGnoTtndeckue haKTOpHI.
JlabopatopHas pabota Ne 3.
bu6nuoreka IJOK
22 «Mopdonoruueckue 0.5 16.02.2026

0COOEHHOCTH pacTEHUN U3

Pa3HBIX MECT OOMTAHUS.

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Jlabopatopnas pabota Ne 4.
«BinusiHUE cBeTa HA POCT U

Pa3BUTHUC YCPCHKOB KOJICYCa»

bu6mnorexa IJOK
23 buotnueckue pakTopbl 23.02.2026
https://m.edsoo.ru/863eb348
DKOJOTUYECKHUE
XapaKTePUCTUKHU MOMYJISIUU.
[Ipaktruueckas pabora Ne 2
24 0.5 02.03.2026
«ITopcuér mIoTHOCTH
MOMYJISIIANA Pa3HbIX BUJIOB
pacTeHui»
Coo0bmiecTBa OpraHu3MoB — bubmuoreka [JOK
25 09.03.2026
OMoIIEHO3 https://m.edsoo.ru/863eb46a
DKOJOTMYECKUE CUCTEMBI bubnuoreka [JOK
26 16.03.2026
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MMOKa3aTeIu bubnuoreka [JOK
27 23.03.2026

SKOCHUCTEMBI. DKOJIOTHYECKHUE

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



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

nupamuibl. CBOMCTBA

akocucteM. Cykieccus

28 [IprponHbIE SKOCUCTEMBI 1 06.04.2026

29 AHTPONOT€HHBIE SKOCUCTEMBI 1 13.04.2026
buocdepa — riobanpHas bubnuoreka [JOK

30 1 20.04.2026
KOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebbse
3aKOHOMEPHOCTH bubmuoreka [JOK

31 1 27.04.2026
CYIIIECTBOBaHMS OMOChEpHI https://m.edsoo.ru/863ebd16
YenoseuecTBO B Ouochepe

32 1 04.05.2026
3emiu
Cocy1iecTBOBaHUE MPUPOJIBI U bubmuoreka [JOK

33 1 11.05.2026
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHrblii ypok. O6001ICHHE

34 teMbl «Coo01iecTBa 1 1 18.05.2026

OKOJIOI'MYCCKHUEC CUCTCMBI»

OBIIEE KOJIMHECTBO YACOB I10O
[TPOTPAMME

34

2.5



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

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KJIACC

Kox
nposepsiemM
oro
pe3yJabTara

IIpoBepsieMbie MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro
0011ero o0pa3zoBaHus

CdopmMupoBaHHOCTh 3HAHUA O MECTE W POJIM OWOJOTHHU B
CUCTEME HAyYHOIO0 3HAHUS €CTECTBEHHBIX HayK, B
GbopMUpPOBAaHUM  COBPEMEHHON  €CTECTBEHHO-HAYYHOMU
1 KapTHHBI MHpPAa U HAYYHOTO MHUPOBO33PEHHS; O BKIIAJIEC
POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ononorny; GyHKIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA IS

PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHne  pacKpblBaTh  COJAEp)KaHUE  OHMOJIOTUYECKUX
TEPMUHOB U TOHATUH: JKU3Hb, KIETKA, OPIraHU3M;
MeTabonm3M (OOMEH BEIIeCTB M MPEBpAIICHUE SHEPTUn),
roMeocTas (caMoperyisiiusi), YpPOBHEBash OpraHM3allusl
KUBBIX CHCTEM, CAaMOBOCIPOHW3BEIEHHUE (PENpOAYKIINs),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U Pa3BUTHC

YMmeHne wusnaratb OHOJOTHYECKHE TeopuH (KIeTo4Has,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (. Mennens, T.
Moprana, H.WA. BaBunoBa) u ydeHus (0 ULEHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PacTeHUI
H.U. BaBusnoBa), onpenensiTh TpaHUIbl UX IPUMEHUMOCTH

K > KUBBIM CHUCTCEMaM

4 YMeHue BJIaJCTb MCTOAAMH HAYYHOI'O IIO3HAHHA B




ouosioruu (HAOMIOJCHUE M OIMCAHHE JKUBBIX CHCTEM,
MPOIIECCOB W SIBJICHHWH, OpTaHW3allds W IPOBEIACHHE
OMOJIOTMYECKOT0 IKCICPUMEHTA, BBIJIBUKEHUE THIIOTE3bI;
BBIBJICHUE  3aBHCUMOCTH  MEXIy  HCCIeIyeMbIMU
BeTMYMHAMU, OOBSCHCHHE TOJYyYCHHBIX pe3yJbTaTOB,
HCIIOJIb30BaHHbBIX HAYYHBIX IOHATHH, TCOPUM M 3aKOHOB;
yMEHUE JeNaTh BBIBOJABI HA OCHOBAaHWU IOJYYEHHBIX

pe3yJIbTaTOB)

YMeHre BBIJCIATh CYIICCTBEHHBIE NPH3HAKH BHUPYCOB,
KJIETOK MPOKApPHUOT M DJYKApPUOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIeCTB W IMPEBPAIICHUS HDHEPIMH B KIETKE,
dboTocuHTE3a, MIACTUYECKOTO U SHEPreTUYECKOro 0OMeHa,
XEMOCHHTE3a,  MHTO33a, MeEW03a,  OIUIOJAOTBOPEHHUS,
Pa3MHOKEHUS, WHIWBHAYAJbHOTO Pa3BUTHUS OpraHU3Ma

(oHTOTEHE?)

YMeHue nNpuMeHSTh MOJTyYeHHbIC 3HaHUS NI OOBSICHCHUS
OMOJOTUYECKUX TPOIECCOB W SBICHUHU, IS TPUHATHS
MPAaKTUYECKUX PEIICHUM B IMOBCEAHEBHOM JKM3HU B ILIEJIAX
obecreueHrs 6€30MaCHOCTH CBOETO 37I0POBBSI M 3I0POBBS
OKpY’)KaIOIUX JIFOACH, COONIOJIEHUS HOPM TI'PaMOTHOTO
MOBEJICHHS B OKPYKAIOIICH IPUPOIHON cpefie; MOHMMaHNe
HEOOXOIMMOCTH HCIIOJIL30BAHUS JOCTIKEHUHN
COBPEMECHHOM  OWOJOTMM W OWMOTEXHOJOTHH  JIJIs

PaiuoOHAJIBbHOIO IPUPOAOITIOJIB30BAHUA

YMeHue pemiaTb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4d Ha




MOHO- H I[I/IFI/I6pI/I,Z[HOC CKpCIINMBAHUC, CHCINICHHOC
HaCJI€A0OBaHUEC, COCTABJIIATh CXCMbI MOHOFI/I6pI/II[HOFO
CKpPCIIUBAHHA JJIA MNpCaACKa3aHuA HacCJICa0BaHUA

IIPU3HAKOB Y OPIraHU3MOB

YMeHHE BBINOIHSITh Ha60paTOpHI)I€ U IIPAKTHYCCKHUC

8 paboThI, cOOMOMaTh MpaBWiIa TpU paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BAaHUEM
YMeHHE KPUTHYECKH OIICHUBATh M HWHTCPIPETHPOBATH
uH)OpMAITHIO OMOJIOTHUYECKOTO coJiepKaHus,
BKJTFOYAIOIIYI0 TICEBIIOHAYYHBIE 3HAHUS W3 Pa3IUIHBIX

9
uctounnkoB (CMMU, HaydHO-TIOMYJSpHBIC MaTEpHAIIb);
ITUYECKUE AaCTIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
Ouonorun, MeauIMHEe, OMOTEXHOJIOTUN
YMeHne co3naBaTh COOCTBEHHBIC MUCHbMEHHBIC W YCTHBIC
cooOmieHusi, 006o0mas OHOJOTHYECKyl0 HWH(OpMaIU0 U3

10
HECKOJbKMX  HMCTOYHUKOB, TPaMOTHO  HCIOJB30BaTh
MOHSATUIHBIN anmapat OMoJI0TUn

11 KJIACC
Kon
HDOBeDsIeM IIpoBepsiemble mpeAMeTHBIE Pe3YJIbTAThI OCBOCHHS
P orf)) OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI CPeIHEro
0011ero o0pa3zoBaHus
pe3yJbTaTa

CdopMupoBaHHOCTHh 3HAHUA O MECTE W POJIM OWOJOTHHU B
CUCTEME HAy4YyHOTO 3HaHUsS €CTECTBEHHBIX HAyK, B

1

GbopMUpPOBAaHUM  COBPEMEHHON  €CTECTBEHHO-HAYYHOMU

KApTUHBI MHpPa W HAyYHOIO MHUPOBO33PEHUS; O BKJIAJE




POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ownonorny; GyHKIMOHATIHLHOW TPAMOTHOCTH YEJIOBEKA IS

PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHrne  pacKpeIBaTh  COJEp)KaHHE  OMOJIOTHYCCKUX
TEPMUHOB W TOHSATUW: BUJ, TMONYISAUUs, TEHOPOHI,
IBOJIIOIUS, JBWKYIIAE CHIBI ((paKTOpBI) DBOJIOIUH,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE,
IKOJIOTHYECKHE (DAKTOPHI, DKOCHUCTEMa, TPOIYIICHTHI,
KOHCYMEHTBI, PEAYLIEHThI, L€ MUTaHUsS, YKOJIOTHUYECKas

nupaMujia, OuoreoreHo3, ouochepa

YMeHue uznaratb OMOJIOrH4YeCKue TEOpUH (IBOTIOIMOHHAS
teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS HBOJIOLINH),
3aKOHBl M 3aKOHOMEPHOCTH (3apOJBIIIEBOIO CXOJCTBA
K.M. bapa, yepenoBaHus TJIaBHbIX HANPaBJICHUN U MyTEH
ssomonnu A.H. CeseprioBa, yuenusi o Ouocdepe B.I.
Bepnajickoro), onpenensTh rpaHUIbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIageTh METOJlaMH HAy4YHOrO IIO3HAHHS B
Owosoruu (HAOMIONCHHUE M OIMCAHHME JKHUBBIX CHCTEM,
MPOIIECCOB U SIBJICHUM, OpraHu3alds | IPOBEICHHUE
OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIABHKCHUE THIIOTE3BI,
BBISIBICHHE  3aBUCHUMOCTH  MEXKIy  HCCIEIYEMBIMHU
BEJIMYMHAMH, OOBSICHEHHE IIOJIYYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TCOPUH U 3aKOHOB;
YMEHHE JIeJIaTh BBIBOJbI Ha OCHOBAaHHUM TOJYYCHHBIX

pe3ynbTaTOB)




YMeHue BBIICNATh CYIIECTBEHHBIC IPU3HAKH CTPOCHUS
OMOJIOTrHYECKUX 0OBEKTOB: BHUJIOB, MO JISIITUHA,
MPOYIICHTOB, KOHCYMEHTOB, PEIYILICHTOB, OHOTCOIICHO30B
U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEICTBEHHOU
W3MEHYHMBOCTH, €CTECTBEHHOTO 0TOOpa, BUA00Opa30BaHUS,
MIPUCITIOCOOJICHHOCTH OpraHU3MOB, TeUCTBUS
DKOJIOTHYECKUX (aKTOPOB Ha OPTraHW3MBI, TEpeHOCca
BCIIECTB W  IOTOKAa DJHEPrUM B  DKOCHCTEMAX,
AHTPOMOTeHHBIX HW3MEHEHMM B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOTCOXMMHUYCCKUX

IIUKJIOB B Onocdepe

YMeHne npUMeHATh MOJTy4YeHHbIC 3HAHUS I OObSICHEHHS
OMOJIOTUYECKUX TPOUECCOB U SIBJICHUM, ISl TPUHATHA
PaKTUYECKUX PEIICHUI B MOBCEIHEBHON JKU3HU B LIEIAX
obecrieueHHst 0€30IIACHOCTU CBOETO 3/10POBBS U 37J0POBbS
OKpYXKAIOIIMX JIOACH, COOJIIONEHUS HOPM TI'PaMOTHOIO

ITIOBCICHMHA B OKpY)KaIOHIGP'I HpHpOIIHOP'I cpcac; IOHNMAaHUC

HE00X0IMMOCTH WCIIOJIB30BAHUS JTOCTUKEHUN
COBPEMEHHOM Ouosiorun IS pPalMOHAIIBHOTO
IPUPOIOIIOIB30BAHUS

YMeHue pemarb 3eMEeHTapHble OHOJOTMYECKHUE 3a/1ayH,
COCTaBIIATbh CXEMbI IIEPEHOCAa BEIIECTB M DJHEPIHH B

sKocUcTeMax (1IN MTUTAHUS)

YMeHHE BBIMOJHATH JIA0OpATOPHBIE U MPAKTUYECKUE
paboThl, cOOMOIAaTh TpaBuiIa MpU padoTe ¢ y4eOHBIM U

71ab0paTOpHBIM 000pYA0BAaHUEM




YMeHue KpUTHUYECKH OIICHHBATh W HWHTEPIPETHPOBATH
uH)OpMAITHIO OMOJIOTHUYECKOTO coJiepKaHus,
BKJTIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IUIHBIX
uctounnkoB (CMMU, HaydHO-TIOMYJSIpHBIE MaTEpHAIIb);
paccMaTpuBaTh TJIO0ATBHBIC SKOJOTHUECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HHM

COOCTBEHHYIO MO3HITHIO

10

YMeHnue cosnaBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHEIC
cooOmieHusi, 06o0mas OuoJoruyecKyo HHpOpMaIUo U3
HECKOJIbKUX  HMCTOYHHUKOB, T'PAaMOTHO  HCIIOJIH30BaTh

NOHATUIHBIN anmapat OMOJ0ruu




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 buonorus kak Hayka
buonoruss — Hayka o XuBOM mpupoge. Ponp Ouomormm B
1.1 (OopMHpPOBaHUM COBPEMEHHOW HAyYHOUW KapTuHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK
MeTop1 TO3HAHMS KUBOW IPUPOIBI (HAOTIOEHIE, IKCIIEPUMEHT,
1.2 ONHCaHWE, HU3MEpeHue, KiacCUpuKauus, MOJAEIUPOBAHUE,
cTaTucTUyecKkas o0paboTKa TaHHBIX)
2 JKvBBIE CHCTEMBI M X OpraHU3ALMS
51 XKusble cucrembl (OMOCHCTEMBI) KakK MpeIMET H3y4YeHUs
' ouonorun. CBoKCTBAa OMOCUCTEM U UX Pa3HOOOpa3ne
YpoBHU oOpraHu3anuu OHOCHUCTEM: MOJIEKYJISPHO-T€HETUUYECKUH,
2.2 KJICTOYHBIM, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUIOBOM,
HKOCUCTEMHBIH, OnochepHbIi
3 XHUMHUYECKUHN COCTaB U CTPOEHUE KIIETKU
XUMUYECKMM  COCTAaB  KJIETKHM.  XHWMHYECKHE  DIIEMEHTHI:
- MAaKpOdJIEMEHTBl, MHUKpPOJIEMEHTHl. Boma W MHUHEpaJbHBIE
. BemecTBa. DyHKIMKA BOABI MU MUHEPAJIBHBIX BEIIECTB B KIETKE.
[Tonnepxanue 0CMOTHUECKOr0 OanaHca




3.2

benku. CoctaB u cTpoeHue 0enKkoB. AMUHOKHUCIOTHI — MOHOMEPHI
oenkoB.  He3zameHumble W 3aMEHMMbIE  AMUHOKHUCIOTHI.
AMUHOKUCIOTHBIA  COCTaB. YPOBHM CTPYKTYpbl  OEJIKOBOM
MOJIEKYJbl (II€pBUYHAsl, BTOPUYHAs, TPETHUYHAs M YETBEPTUUHAS
CTpyKTypa). XHMHYECKHE CBOWCTBa OenkoB. buomormyeckue
byHKIMH OEITKOB.

depmeHTHl —  Ouosiormyeckue  Karanuzatopbl.  CTpoeHue
dbepMeHTa: aKTUBHBIA IIEHTp, CcyOcTpaTHas CHEIU(PUIHOCTD.
KodepmeHTsl. ButamuHBbL. OTnnuns (depMeHTOB oT

HCOPraHNM4YCCKUX KaTaJin3aTopoOB

3.3

YrieBoasl: MOHOCAaXapuabl (TJIFOKO03a, pru003a M JAe30KCHpr003a),
aucaxapuabl (caxaposa, JIaKTo3a) W IoJiMcaxapuibl (Kpaxmal,
TJIMKOTeH, 1eJUTI0N03a). bruonoruueckne GyHKIMN yTI€BOIOB.

Jlvmuibr: TPUTIULICPUIBI, CTEPOU/IBI, dbochomumm k.
['unpodunbHO-rUAPOodoOHBIE CBOCTBAa. bruonorndeckue GyHKINMU
munuaoB. CpaBHEHHE YIJICBOAOB, OEITKOB M JIMIUAOB Kak

HCTOYHHUKOB SHCPIUH

34

Hyxnennoseie kucnorsl: [JHK u PHK. Hykneotnnsr — MoHOMEpBI
HYKJIENHOBBIX KUCIOT. Ctpoenue u ¢pynkuun J{HK. Crpoenue u

¢bynkun PHK. AT®: ctpoenue u pyHkunn

3.5

]_II/ITOJIOI‘I/I}I — HayKa O KICTKC. Knerounas TCOpHU-. MCTOIIBI

HN3Yy4YCHUS KIICTOK

3.6

KreTka kak memnoctHas )uBas cuctema. O01mue mpru3HaKku KJICTOK:
3aMKHyTasi HapykHas MemOpaHa, wmosekyiasl JIHK — kak

TeHETUYECKUH ammapar, CHCTeMa CUHTe3a Oeska

3.7

Tunsl KJICTOK: 9YKapHOTHYCCKAA u IMIPOKapHOTHYCCKaA.




Oco0OeHHOCTH CTPOEHHUS MPOKApUOTHUECKOW KieTku. KietouyHas
cTeHka  Oaktepuil. CTpoeHHME  3YKAPUOTHYECKOM  KIIETKH.

OCHOBHBIC OTJIMYUS paCTHTeHBHOﬁ, ’)KUBOTHOM U FpPI6HOI>'I KJIICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTCHKA,
TIIMKOKamuke, ux ¢Gyakoun. [lnasmartndeckas memOpana, o€
ceorictea u  (QyHkuuu. I[luTtoruiasma u €€  OpraHOMBL
OaHoMeMOpaHHbIE OPTaHOU/Ibl KIETKU: AHAOIIIa3MaTHYeCKas CeTh
(OIIC), ammapar lombmxu, au3ocombl.  IlomyaBTOHOMHBIE
OpPraHoOWIbl KJIETKU: MHUTOXOHAPHHM, IUIacTUAbl. [IpoucxoxneHue
MUTOXOHApUN u T1iactula. Buasl 1oactun. HememOpanHbie
OpTaHOWIBI KJIETKW: PUOOCOMBI, KJIETOYHBIA IIEHTP, PECHUYKH,

KTYTHUKH. CDYHKI_[I/II/I OpraHon 0B KJICTKH. BxiroueHus

3.9

SAnpo — perynaropHeiil neHTp KiIeTku. CTpoeHue sapa: saepHas

O6OJ'IO‘-IK21, KapuoIiliiadmMa, XpOMaTHH, SAPBLIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(HSHCI[@HTGJIBHOCTB KJIICTKHA

4.1

OOMeH BeleCTB, WM METa00JIM3M. ACCUMIIISIIUS (TJIACTUYECKUM
00OMEH) U TUCCUMUIIAIUS (PIHEPTETUYECKUI OOMEH) — JIBE CTOPOHBI
eIMHOTO Tpolecca Meradonu3Ma. Tumbl OOMEHa BEIIECTB:
aBTOTpoHBI U TerepoTpodHbii. Poib (epMeHTOB B oOMEHE

BCUICCTB U IIPCBPAIICHUN SHCPIKU B KJIICTKEC

4.2

®otocunres. CBeroBast 1 TeMHOBas (as3bl porocunTe3a. Peakunn
dotocunTe3a.  DPdexktuBHOCTH  GOTOCHHTE3a.  3HAUCHHUC
¢dorocunTe3a A KU3HU HA 3emiie. BiusHue yciaoBuid cpeasl Ha
doTocuHTE3 W CIMOCOOBI TMOBBIIICHUS €T0 MPOTYKTUBHOCTU Y

KYJBTYPHBIX PACTCHHI.




XeMoCcuHTe3.  XEeMOCHHTE3UpyroImue  OakTepuud.  3HAUYCHHUE

XCMOCHHTEC3a AJId ) KU3HU Ha 3emiie

4.3

DHepreTUdecKkuii OOMEH B KIIeTKe. PaciieruieHne BeEmIecTs,
BBIJICJIEHUE W AKKyMyJIMPOBaHHWE DSHEPrUU B KIETKE. OTaIbl
DHEPreTUYECKOro oOmeHa. ['nmkonm3. bpokeHwe W ero BHIBIL.
KucnopogHoe  OkuclieHME, WIM  KJIETOYHOE  JBbIXaHHE.

D¢ HEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

4.4

Peakuun matpuunoro cuute3a. ['eHetnueckas undopmanus u
JIHK. Peanuzanusi reHeTnueckod uHGOpManud B  KIETKE.
['eHeTMYECKUI KO U €r0 CBOWCTBA. TpaHCKpHUIILIKSA — MAaTPUYHBIN
cunte3 PHK. Tpaucnsimus — Oumocunre3 Oenka. KomupoBanue

aMHUHOKHCIOT. Ponb prbocoM B 6nocnHTe3e Oenka

4.5

Heknerounsle ¢GopMbl *U3HU — BUPYCBHL VcTopus OTKpBITHS
BupycoB (.M. UVBaHoBckuii). OCOOEHHOCTH CTPOEHUSA U
KU3HEAeSITeNbHOCTU BUpPYycoB. bakTepuodaru. bone3nu pacrenui,
KUBOTHBIX W UEJOBEKa, BHI3BIBAEMBIE BUpycaMu. Bupyc
ummMmyHoneduimta yenoeka (BUY) — Bo3Oymutens CIIN/a.

[IpodunakTuka pacpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUIN

PasmHOxkeHME N HMHANBUAYAJIBbHOC PAa3BUTHUC OPIraHU3MOB

5.1

KiieTouHbIii UK, WIK KU3HEHHBIM MUK KieTkd. MHTepdaza u
muto3. Ilpoueccsl, nmporekatronme B umHTepdaze. Pemukanus —
peakuusa wmarpuuHoro cuHresa JIHK. Crpoenne xpomocom.
XPpOMOCOMHBIN Ha00p — KapUOTHUII. [IUTIIIOUTHBIN U TaljIOuIHbIN
XpOMOCOMHBIE HaOOphl. XpoMatubl. LluTonormyeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIbHOIO Pa3BUTHS OPTaHU3MOB.

I[CJICHI/IG KIICTKM — MHMTO3. CTaI[I/II/I MHTO3Aa. Hpoueccm,




IMPOUCXOJAINNC Ha Pa3HbIX CTAaAUAX MHTO3a4. buonornueckuit

CMBICJI MUTO3a

5.2

dopmMbl Pa3MHOKEHHUSI OPraHU3MOB: OECIONoe U TosoBoe. Bun
0ecrooro pa3MHOXKEHHUS: JIEJICHHE HAJABOE, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BEre€TaTUBHOE
pa3MHoO)keHue. MCKycCTBEHHOE KIIOHMPOBAHHE OPraHU3MOB, €r0

3HAa4YCHHUC AJIA CCICKIINU
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[TooBOE pa3MHOKEHHE, €T0 OTIUIHSI OT OECIIOJIOTO.
Meito3. Ctaguu menosa. IIponeccsl, Mpoucxoadime Ha CTAaAUsIX
meno3a. IloBeneHne xpomocom B Mmenose. KpoccuHrosep.

buonornueckuii CMBICII U 3HAYEHUE MEI03a
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['ameTtorenes — mporecc 00pa3oBaHUSA TIOJIOBBIX KJIETOK Y
KUBOTHBIX. [lolOBBIE  JKenme3bl: CEMEGHHMKH W SIMYHHKH.
OOpa3oBanue © pa3BUTHE TIOJIOBBIX KIETOK — TaMeT
(cmepmaro3ouny, SAMIEKIETKA) — CIEPMATOreHe3 M OOTEHE3.
OCOOCHHOCTH  CTPOCHHSI  SUIEKIETOK H  CIIEPMAaTO30HIOB.

OmnonorBopenue. [lapreHorenes

5.5

WunuBuyanbHOEe — pa3BUTHE  (OHTOreHe3). OMOpPHOHAJIBHOE
pazButue (AMOpHOreHe3). DTambl AMOPHUOHATIBHOTO Pa3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TaCTPYIIALNS, OPTaHOTEHES.
[ToctamOpuoHanbHOE pa3BuTHE. THIBI TOCTAIMOPUOHAIBLHOTO
pa3BUTHUA: MPSAMOE, HENpsAMOe (JIMYMHOYHOE). BiusiHue cpensl Ha
pa3BUTHE  OpPraHU3MOB;  (HAaKTOpBI, CIOCOOHBIE  BBI3BIBATH
BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA:

CTPOCHUC CCMCHH, CTA/IUN PASBUTHUS




HEICJICI[CTBGHHOCTB 1 USMCHYHUBOCTb OPTraHHU3MOB

6.1

IIpenmer u 3amaun reHeTUKH. VcTropus pasBUTHS T€HETUKMU.
Bxnan poccuiickux U 3apyOexHBIX YUEHBIX B pa3BUTUE I'€HETUKH.
Metoapl TeHeTUKH (TMOPUAO0IOTMYECKUM, IUTOr€HETUYECKUH,
MOJIEKYJIIPHO-T€HEeTUYEeCKUii). OCHOBHBIE T€HETUUECKUE MOHSTHSL.

['eneTnueckas CUMBOJIMKA, UCIIOJIL3YyEMasa B CXEMaAX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJICIOBaHUs TPU3HAKOB, YCTaHOBJICHHbIE [
Mennenem. MoHOruOpuIHOE CKpEIIMBaHKUE. 3aKOH €IMHO00pa3us
rUOpUIOB TIEpBOTO TOKOoJIeHHs. [IpaBmiio TOMUHUpOBAHUA. 3aKOH
paciierieHdsl npu3HakoB. ['mmore3a yuctotel ramer. [lomHoe u
HEIOJIHOE JIOMUHUPOBAHUE.

JluruOpugHOoe CKpenuBanie. 3aKOH HE3aBHCUMOTO HACJICTOBAHMS
IIPU3HAKOB. [{uTorenernueckue OCHOBBI  JUTHOPHUIHOTO
CKpellMBaHusd. AHanu3upyrollee cKpemuBaHue. Mcnoib3oBaHue
AHAIIM3UPYIOWIETO CKPEUIMBAHUS I OMPEIACICHUS T€HOTHUIIA

ocoou

6.3

CueruieHHOEe HacnenoBaHue mpuzHakoB. Pabora T. Moprana mo
CUCIUICHHOMY HacleIoBaHUI0 TeHOB. HapymieHue cuernsieHus
TEHOB B pe3yJbTaT€ KPOCCHUHTOBEpa. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH. | e HETHUEeCKHE KapThl.

['enetnka mona. XpoMOCOMHOE ONPEAECIEHHUE MOJa. AyTOCOMBI U
MOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHrile ¥ TeTepOoraMeTHBIC

OpraHu3MBbI. HaCHCI[OBaHI/IG IIPU3HAKOB, CHCINICHHBIX C IIOJIOM

6.4

N3meHunBOCTh. BuIbl HW3MEHYMBOCTU: HEHACJIEACTBEHHAS U
HaCJIEACTBEHHAs. Ponb cpenbl B HEHACJIEICTBEHHON

U3MEHYUBOCTH. XapakTepucTuKa MOAU(DUKAITIOHHOM




M3MEHYMBOCTU. BapuanMOHHBIA psii ¥ BapUallMOHHAs KpUBasl.
Hopma peakuuu npusHaka. KoaudecTBEHHBIE M KayeCTBEHHBIC
NpU3HAKM M UX HopMa peakiuu. CBoicTBa MOAUPUKAIMOHHOM

N3MCHYHNBOCTHU

6.5

HacaencrBennas, WIH FeHOTHITNYECKa, N3MEHUYHMBOCTb.
KomOuHaTuBHas M3MEHUMBOCTh. MeW03 W MOJIOBOM MpoLEeCcC —
OCHOBa KOMOMHATHUBHOU W3MEHUYHMBOCTH. MyTammoHnHas
n3MeHunBoCTh. Knaccudukaius MyTanuii: TeHHbIE XPOMOCOMHBIE,
reHoMHbIe. YacToTa u mpu4IuHbBl MyTaluid. MyTareHHble (aKTOpPHI.
3aKOH TOMOJIOTUYECKUX PSAJ0B B HACIEICTBEHHOW HM3MEHYMBOCTHU

H.N. BaBuiioBa

6.6

I'enetuka uyenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOBI
IFCHETUKHU YyeJIoBeKa: reHeaJOrnYeCKUM, OJIM3HEIIOBBIH,
LIUTOTCHETUYECKHUIA, OMOXUMHUUECKHM, MOJICKYJISIPHO-
TeHETUYCCKUH. CoBpemMenHoe OIIPELICIIEHUE TCHOTHIIA:
MMOJJHOI€HOMHOE CEKBEHUPOBAHWE, TE€HOTUIIMPOBAHHE, B TOM
yuciie ¢ nomonisio I111P-ananu3a. HaciencTtBeHnbie 3a00JIeBaHMS
YyeJIOBeKa: TeHHbIC O0JIe3HH, OO0Je3HM C HACJIeICTBEHHOM
MPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIC 00J1e3HN. COMaTHYECKHE
¥ TeHEepaTUBHBIC MyTanuu. [I[pUHIAIIBI 310pOBOTO 00pasa KU3HH,
JTUAarHOCTUKH, TPOPUIAKTUKY U JICUCHHUS TCHETHUYECKUX OOJIe3HEH.
MeauKo-reHeTHIEeCKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIUIIMHCKOW TE€HETHUKA B TMPEJOTBpPAICHUM U  JICUCHUH

IeHETUYECKUX 3a00JICBaHNM YeI0BEKA

Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka W TMPOLECC. 3APOXKICHUE CEIECKUUA U




TOMECTHUKAIUS. Yyenune H.N. Basuiiosa 0 LIEHTpax
MPOUCXOXKJICHUS W MHOTO00Opa3usi KyJbTYPHBIX PACTCHHIA.
[{eHTphl MPOUCXOXKICHUS JTIOMAIIHUX >KUBOTHBIX. CopT, mopoja,

mTaMM

CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MacCOBBI U WHINBHUIyaJIbHBINA
OoTOOPBI B CEJEKIUH PACTEHUM U KUBOTHBIX. OLIEHKA IKCTEphepa.
bau3kopoacTBeHHOE CKpeluMBaHue — UHOpUAMHT. YucTas JTuHus.

CkpeniuBanve 4UCTHIX JUHUM. ['eTepos3uc, win rudpuaHas cuia.

72 HeponcrteenHoe ckpenmuBanue — aytopuaunr. OtrnanéHHas
rubpuauzanuss U €€ ycrnexu. VCKyCcCTBEHHBIM MyTareHes W
MOJYyYEHUE TONUIUIONAO0B. JIOCTHKEHHUSI CENEKIMA PaCTECHHM,
KUBOTHBIX U MUKPOOPTaHU3MOB
buoTtexHonorus Kak oTpaciib MPOU3BOACTBA. [ eHHAst WHKEHEpHS.
Ortanbl  co3panus  pekoMmOuHanTtHOM JIHK wu  TpaHcreHnsix
opranu3moB. Kierounas wunxeHepus. KieTouHele KyJabTyphl.

7.3 MuKpoKIOHaNbHOE pa3MHOXKEHHE pacTeHuid. KionupoBaHue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkoyiornueckue M 3tTudeckue npobiemel. MO — reHeTHuecku
MOAU(PUITMPOBAHHBIE OPTAHU3MBI

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

DBOJIIOLIMOHHAST OMOJIOT U

1.1

DBOJTIONIMOHHAS TEOPHsI B €€ MECTO B OMOJIOTHH.
CBueTenbCcTBa SBOJIIOIUH. ITaneonTosoruueckue:
[MOCJIEA0OBATEILHOCTh MOSIBJIEHHS BHUIOB B HAJCOHTOJOTHYECKON

JeTonucu, nepexoansie Gopmel. buoreorpaduueckue: cXxoacTBo u




paznuune QgayH U QuOp  MaTepUKOB M OCTPOBOB.
OMOpPHOJIOTHYECKHUE: CXOJACTBA W Ppa3inyvsi 3MOpPUOHOB Pa3HbBIX
BHJIOB IT03BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE:
IFOMOJIOTUYHBIE,  AHAWIOTMYHbIEC,  pPyAMMEHTapHbIC  OPIaHBbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTU M OCHOBHBIX METa0OJIMYECKUX IMyTeH y BCEX

OpraHu3MOB

1.2

DBOJIIOIIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. J[BMKYILIHE CUJIbI SBOJIOLMU BHIOB
no [lapBuHy (M30BITOUHOE PA3MHOKEHHUE MPH OrPAHUYEHHOCTH
pecypcoB,  HeompeAen€HHas  M3MEHUMBOCTh, Oopbba  3a

CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

1.3

Cuntetnueckass teopus HBomtounu (CT3D) u  ocHOBHbIE €€
nojoxeHus. MuxkposBostorus. [lonynsauus kak eauHUIlAa BUAA U

9BOJIFOIITMHA

1.4

JBwxkymue cuibl (paxTopsl) 3BONIONUM BUAOB B IPHUPOJIE.
MyTaunoHHbIi TpoLecc W KOMOMHATHBHAasT HM3MEHYHMBOCTb.
[TonmynsiioHHbIe BOJIHBI U Apeld reHoB. M3omsiuust U Murpanus.
EctectBeHHbIli OTOOp — HampaB/BOMUKA (HAKTOP 3BOJIOLHUU.
DopMBbI €CTECTBEHHOTO 0TOOPA.

[TprcocoOIeHHOCT, OPraHU3MOB KaK pPE3yJNbTaT 3BOJIOLHUU.
[Ipumepsl mpucnocoOneHnii y oOpranu3moB. Apomop¢do3sl U
UMO0AIANITALIMH.

Bun un BumooOpaszoBanme. Kpurepun Buma. OcHOBHBIE (GOpPMBI

BUJ1I000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe

1.5

Makpo3BOITIOIHSI. ®opmbl ABOJIIOLNH: bunernyeckas,




AUBCPICHTHAsA, KOHBCPI'CHTHAA, IIapaJlICIIbHaA. H€O6paTI/IMOCTB

9BOJIFOIITUHA

BoO3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3€MIIE

2.1

JloHay4yHbIlE TPEACTABICHUS O 3apOXICHUM XU3HU. HayuHbie
TUNOTE3bl BO3HUKHOBEHHUS >KU3HM Ha 3emiie: abuoreHes W
MaHcoepMusl. XUMHYECKas SBOJIOMUSA.  DKCIEPUMEHTAIbHOE
MOJATBEPKACHUE XHUMHUYECKOM HBONMONMU. HauvanbHble 3Tarbl
ounonornyeckoi spomtonnu. ['unoreza PHK-mupa. IlepBoie kietku
n wux sBomonusa. DOopMUPOBAHME OCHOBHBIX TPYIIT KUBBIX

OpraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emiie mo 3paM U nepuojam. Karapxei.
Apxelickas u mpoTeposoiickas 3pbl. llaneo3zoiickas 3pa u eé€
IIEPUOJIBL: KEeMOpHUICKUIA, OpPZIOBUKCKHH, CUITypHUICKHH,
NEBOHCKUM, KAMEHHOYTOJIBHBIN, IEpMCKUI. Me30301cKas 3pa u e€
IIEPUOJIbL: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas spa u €€ mepuopl: NMaJeOreHOBbIM, HEOTCHOBBIN,
AHTPOIIOTCHOBBINA. XapaKTEPUCTHKA KIMMaTa M TI'e0JIOTMYECKUX
npoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUNA  PACTUTEIBHOTO H
KUBOTHOr0O MHpa. ApoMopdo3bl y paCTEHUH M KUBOTHBIX.

HOHBHGHHC, PaCcuBCT U BEBIMHUPAHNC I'PYIIII JKUBBIX OPIraHUu3MOB

23

Cucrema OpraHu4CCKOro MuHpa KaK OTpPaXCHHUC OSBOJIOIHH.

OCHOBHBIC CUCTEMAaTHYCCKHE I'PYIIIIbI OPraHUu3MOB

24

OBOMIONMSL  YeJIOBEKa. AHTpPOMNOJIOTUA Kak Hayka. Pa3Butue
MPEJICTABICHUN O MPOUCXOXKICHUU YeJIOBEKa. MeToapl U3y4eHUs
aHTporiorene3a. CxoJicTBa W pa3jdyuMs 4YEJIOBEKa M >KUBOTHBIX.

Cucrematnueckoe Moyj0KeHHUE YeJIOBEKa.




JBrkymue cuibl (dakTopsl) aHTporiorenesa. HacnencrBenHas
W3MEHYMBOCTh M ©CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3

KHN3HH, U3T'OTOBJICHUC Opy,Z[HP'I Tpyda, MBIIIUICHUC, pCYb

2.5

OCHOBHBIE CTaJU U BETBH IBOJIIOLHNH YEIIOBEKA: aBCTPAJIOIUTEKH,
YenoBek  ymenbld, YenoBek  mpsaMoxondmmi, — YemoBek
HeaHaepTanbCckuii, YemoBek pasymubld. Haxonkum wuckomaeMbIx
OCTaHKOB, BpEMs CYLIECTBOBAaHHUA, O0JIACTh pacCHpOCTPaHEHUs,

00BEM TOJIOBHOTO MO3T'a, 00pa3 *KHU3HH, OPYIUsI

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOIEOUTHAS
(eBpaswmiickas), HErpOo-aBCTPaAJIOU THAS (’xBaTOpHUAIbHASN),
MOHTOJIOU THAS (a3uarcko-aMepuKaHCKas ). YepTtsl
MPHUCTIOCOOJICHHOCTH  TPEJCTaBUTENEH UYeNOBEUYEeCKHX pac K
yCIIOBUSIM cyliecTBOBaHus. EquHcTBO yenoBeueckux pac. Kpuruka

pacuzMa

Opranu3msl U OKpyXarolas cpeaa

3.1

OKoJNorusl Kak Hayka. 3aJadyd M paslesbl JKOJOTHH. MeTozsl
JKOJIOTUYECKUX MCCIEAOBAHUN. JKOJOTUYECKOE MHUPOBO33PCHHUE.
Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3EMHO-BO3JYyIIHAS,

IIOYBCHHAs, BHYTPHOPIraHU3MCHHAA

3.2

Okomornueckne  daktopel. Kimaccupukammss  IKOIOTHIECKUX
dakTopoB: abmoTMyeckue, OWOTHYECKHE U AHTPOIOTCHHEIE.

JleiicTBHE SKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AOnoTtndeckue (akTOpH: CBET, TEMIeparypa, BIAKHOCTb.
®doronepuonusm. I[lpucnocobneHuss OpraHu3smMoB K JEHCTBHUIO

abuoTtnueckux (akTopoB. bruonornyeckne puTMBeI
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buotnueckue daxtopbl. Buasl OMOTHYECKHX B3aUMOJCUCTBUIL:




KOHKYpEHIUS, XUITHUYECTBO, MapazuTu3M, MYyTYyaJu3M,
KOMMEHCaJIM3M (HaxJIEOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M,
HEeUTpayiu3M. 3HaueHWe OMOTUYECKUX B3aUMOJCHCTBUM  JUIS

CYIICCTBOBAHUS OPraHu3MOB B IIPUPOAHBIX COO6HI€CTBaX

3.5

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKHU IIOITYJIS T . OcCHOBHBIC
IMOKa3aTC/In IOIYJIAINH: YUCIICHHOCTD, IIJIIOTHOCTD, POXKIAACMOCTD,
CMCPTHOCTb, IIPHUPOCT, MHUI'PALIU. I[I/IHEIMI/IKEI YUCJICHHOCTH

MONYJISINUUA U €€ PeryJIAus

COO6HI€CTB& H 3KOJIOTHYCCKHNC CHCTCMBI

4.1

Coo01iectBO Oopranu3sMoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a:
BUJIOBas, IPOCTPAHCTBCHHAs, Tpoduueckas (muieBas). Buipl-

ToMHUHAHTEL. CBSI3H B OMOILIEHO3€E

4.2

DKOJIOTHYECKHE CUCTEMBI (3KOocuCcTeMbI). [loHsTHE 00 3KOCHCTEME
u OuoreoneHo3e. PYHKIMOHAIbHBIE KOMIIOHEHTBI AKOCHUCTEMBI:
MPOAYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BeliecTB U
MOTOK DHEPruM B dKocucteme. Tpoduueckue (MUIEBHIE) YPOBHU
skocuctemsbl. [lumeBsie nenu u cetu. OCHOBHBIE TOKa3aTEIu
AKOCHUCTEMBI: OMoMacca, MPOAYKIUs. DKOJIOTHYECKUE MUPaAMU/IbI:
MPOJIYKIUH, YHUCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:

YCTOMYHMBOCTb, CAMOPETYJIAIM, pa3BuThe. CyKIeccHs

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA
XBOWHOTI'O WJIM HIMPOKOJMCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE HKOCHUCTEMBI. ATPO3KOCUCTEMBL.
Ypboskocuctembl. bronoruueckoe MU XO035SUCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (pakTop yCTOMYHMBOCTH  IKOCUCTEM.




COXpaHeHI/Ie OMOJOTrHYECKOro p33H006p2131/IH Ha 3emie

4.4

VYyenune B.M. Bepnaackoro o Ouocdepe. I'panuipi, coctaB u
CcTpykTypa Ouocdepnl. JKuBoe BemectBO U €ro (yHKIUH.
Ocobennoctu  Ouoceppl  Kak  TIIOO0ATBHON  AKOCHCTEMBI.
Jlunamudyeckoe paBHOBecME W oOpaTHas CBs3b B Owmocdepe.
KpyroBopoTsl BemecTB U OMOINCOXUMHUYECKHE IUKJIBI JJIEMEHTOB
(yrnepona, azora). 3oHalbHOCTH Ouochepbl. OCHOBHbIE OUOMBI

Cylu

4.5

UYenosedecTBo B Onochepe 3emian. AHTPONIOTCHHBIE U3MEHEHHUS B
ouocdepe. ['modaTbHBIE YKOJIOTHIECKUE TTPOOTIEMBI.
OcHOBa palMOHANBHOTO YIPAaBICHUS NPUPOJHBIMUA pECypCcaMU U

WX HCIONIb30BaHKe. J{OCTIKEeHN OMOJIOTHN U OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

« buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyouios A.M. u ap.;
[Ton penakumeit Ilaceunuka B.B. Axumonepnoe oOmiectBo «l3marenbcTBo
«IIpocsemienue»

* buosnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyouoB A.M. u ap.;
[Ton penakumeit Ilaceunuka B.B. Axuumonepnoe oOmiectBo «l3marenbeTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

buonorus. 10—11 knaccel. ba3oBsiit ypoeHs. [loypounsie pa3paboTku.: yueo.

nocobue st oomeodpaszopar. opranm3anuii / B. B. [laceunuk, I'. I'. [lIBeros, T.

M. Edumona. — 2-e uzn., crep. — Mocksa : [Ipocsemienue, 2023
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU

HUHTEPHET
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