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cpennero odmero oopazosanust MBOY COIII Ne 140

PABOYASA ITPOT'PAMMA

yue0HOro npeamera «buosorus» (0a30Bblii YPOBEHbD)

u1st ooydaromuxcst 10 — 11 kmaccos



HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 00LIUX LENIX U
MPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpa3oBanust B Poccuiickoit ®eneparuun, a Takke IOJOXKEHHUS O
cnenudurke 6Mosorun, €€ 3HaUeHUH B MO3HAHUU >KMBOM MPUPOABI U 0OecrieueHun
CYILIIECTBOBAaHUS 4YeNoBeYecKOro odimiecTtBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MendaXx, o0 obmiei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUSA OOYYAIOIIMXCA CpPEACTBAMU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiaM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTtepuasna ¢ y4eTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH O0O0pPa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
JeSTENbHOCTH/YUeOHBIX JCHUCTBUN O0O0YyYaloIUXCsl IO OCBOCHUIO COJIEPKaHUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uosnoruu (10—11 ximaccel, 6a30BbIl ypOBEHB) peain30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
o0Opa3e XU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NPUPOAHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B MPOrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJIA PEIICHUS] MPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACIEACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS AKOJIOTHYECKHU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHanusa
BIIMSHUSL XO3SIMCTBEHHON MAESTEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CUJIEHUE BHUMAaHUS K MPUKIATHONW HAPABIECHHOCTH
yuebHoro npeamera «buosorus» MpoaUKTOBAaHO HEOOXOAMMOCTHIO OOECHEUeHUs
YCJIOBUH JJI pEeUIEHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYyYaIOIIHUXCS
CIOCOOHOCTH aanTUPOBAThCA K M3MEHEHUSM JAMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.



buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAYYHOW KapTHHE MHpa, paclupsieT U 0000IIaeT 3HaHUSA O KUBOW MpHUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMU W HBOJIOIHUH, CO3MAET
yCIOBHSI  IJIsi: TO3HAHWA  3aKOHOB  KMBOW  MPHUPOABI,  (QOpMHpPOBaHHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, SKOJIOTHYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOIICHUS K XUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHnEe OMOJIOTHS UMEET TaKKe JUIsl PEIICHHs] BOCITUTATEIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs sl GOpMUPOBAHUS
MHTEJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX © HH(QOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYIBTYPBHI, CIIOCOOCTBYET HMHTETpAIMM OMOJOTUYSCKUX 3HAHUN C
NPECTABICHUSIMU U3 IPYTUX yU4EeOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH
u reorpaduu. Ha3BaHHbBIC MOJIOKECHHUS O TpEAHA3HAYCHWH Y4eOHOTO TMpeamera
«buonorus» coCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COACPXaHHs, MPEICTABICHHOTO B MPOrpaMMe II0
ouosoruu.

Otb60p comepkanusi ydyebHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOyuaromuecs AODKHBI OCBOMTH 3HAHUS M yMEHHUS, 3HAUYUMBbIE IUIs
(GopmMupoBaHus 0OILIEH KyJIbTYypbl, ONpEAEISAIONME aJeKBAaTHOE IIOBEICHHE
4eJloBeKa B OKpY’Kaollleld NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U NpPaKTUUecKoil aestenbHOCcTH. Oco0oe MecTo B 3TOH cucTeMe 3HaHWH
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHNUsA, KOTOPhIE CIIyKaT OCHOBOW Jis1 OPMHUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHE COJEpXaHUs Y4yeOHOro Marepuaja B IMpOrpaMMe I10
OMOJIOTMHM OCYILIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX XKHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoro nmpenmera «buonorusy»
BBIJIEJICHBI CIIEAYIOLIUE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucreMay», «OpraHums3M Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOIOLUS KUBOU MPUPOJBIY, «IKOCHUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenusi yueOHoro mpenmetra «buonorus» Ha 0a30BOM ypOBHE —
OBNIaJICHHE  OOyYaloIMMHCA  3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAIbHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIOJb30BaTh ATH 3HAHMS AN TPAMOTHBIX JEHCTBUN B OTHOIIEHMH OOBEKTOB
’KUBOW IPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIEUnBAETCS PEIICHUEM CIEAYIONINX 3a1a4:



OCBOCHHE OOYYAIOIMUMHUCS CHCTEMBbl 3HAHUH O OHOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBHUJIaX, CIyKaIUX OCHOBOM
st GOpMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTaHHW3alldH, BHITAFOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopMHupOBaHUE y OOYYAIONMIUXCS IO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpoOIecCe aHaM3a JAHHBIX O IYyTAX pPa3BUTHS B
OMOJIOTUY HAyYHBIX B3IJISJIOB, WIEH W TOIXOJ0B K HM3YUYCHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3aIlUH;

CTaHOBJICHHEC Y OOy4YarOIMXCAd OOIIeH KyJIbTypbl, (YHKIIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH U OICHWBATH SBJICHUS OKPYKAIOIIETO
MUpa JKMBOW TPHUPOABI HAa OCHOBAHWM 3HAHWUH M OIBITA, IMOJYYCHHBIX TIPH
U3YYCHUH OUOJIOTHH;

dopMHupoBaHUE Yy OOYYaIONUXCS YMCHHHA WIUTIOCTPUPOBATh 3HAYCHHE
OMOJOTMYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATCIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMECHHBIX MCIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YECIOBEKOM J>KHBOU
IPHUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHHS K HEeH, COOJTIOJICHUS STHYSCKUX
HOPM IIPH TIPOBEJICHUN OMOJOTUYECKUX UCCIICI0OBAHHIA;,

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIEHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE MTPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCETHEBHON JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH IESITEILHOCTH MO OTHOIICHUIO K OKpY Karolen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIIOIEHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SBJSETCS OO0S3aTENbHBIM YYCOHBIM MPEIMETOM, BXOJISAIIUM B
COCTaB MpeaMeTHOM obactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jlns u3yueHus OMoOJOTHH Ha 0a30BOM YPOBHE CpeJIHEro o01iero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOM HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptperst: Y. {apBun, I'. Mennens, H. K. Konsnos, Ix. Yorcon u @. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

’Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus ouonoruu. Otauune
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKH I ), OnoChEepHBIH.

JdeMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTaB KJIETKU. XUMHUYECKHE 3SJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eaKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHumbie 1 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depmeHTHl — Oumosiormyeckme Katanmsatopel. CTpoeHume (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crnenududHocTh. KodepmeHnTsl. ButamuHEL
OTmnuus pepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYraeBonapl: MoOHOcaxapuabl — (TJIIOKO3a, pubo3a U AC30KCHpH003a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxman, TJIUKOIEH,
11eJITI0J103a). brosnornueckue GyHKIIMU YTIE€BOIOB.



Jlununael:  Tpurnunepuasl, Qocdomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YII€BOAOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpEI
HyKIeMHOBBIX KUCIOT. Ctpoenne u pynkuuu JAHK. Ctpoenune u ¢pynknuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[urtonorusa — Hayka o kietke. Kiietounast Teopust — mpuMep B3aMMOIEUCTBUA
uael 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHYyTasi HapykHast memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas M HpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIWYUS PACTUTEIbHOM, >KMBOTHOM U
IrpUOHON KIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [1nazmaruyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurormnasma u eé
opranousipl. OnHomeMOpanHble opraHouasl kietku: OIIC, ammapar [Nompmxu,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TuiacTua. Buner mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMHY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o0oJouKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabauupr u cxemsl: «llepuonuyeckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKybl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OesKay,
«Ctpoenue dpepmenta», «Hykmennossle kucioTel. JJTHK», «CTpoeHre MOJICKYIIBI
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MNMPOKAPHUOTUYECKON KIETKNY,
«CTtpoeHnue siapa KICTKU», «YTIEBOAbDY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHWE IS MPOBEICHHUS
HAOMIOICHNH, W3MEpEeHUl, HSKCIEPUMEHTOB, MHKPOMpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpPOEHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepuil MOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHCaHUE.

Tema 4. ’/KusHe1esITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIIALMS (TUIACTUYECKUN OOMEH) U
JUCCUMWISIIUSL (SHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUSI BEIIECTB W HHEPIMU B TMOHUMAaHUU
MeTabonau3ma.

Tunbel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiidl. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas u TemHoBas (da3pl (doTocuHTe3a. Peakuu
dboTocunTe3a. IhPeKkTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISl KU3HU
Ha 3emsie. Biusinue ycioBuit cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
POJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYolue 0aKkTepruu. 3HAYCHHE XEMOCHUHTEe3a IS
KW3HU Ha 3emiIe.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHne BemecTB, BBIACICHUE U
AKKyMYJIUDOBaHHE OJHEPrUd B KIETKE. OTalbl HHEPreTHUYECKOro OOMEHa.
I'mukomm3. bpoxxenwe u ero Buabl. KuUCITOpOIHOE OKHCICHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} heKTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakniuu wmatpuuHoro cuHre3a. [‘enernueckas wuHdpopmarus u JIHK.
Peanuzanus reHetnudeckoil mHbopmanuu B KieTke. ['eHEeTMUEeCKHH KO U €ro
cBoricTtBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnetounsie ¢hopmbl xku3HU — BUpYyChl. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHHUS U KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nn pacteHui, JXKMBOTHBIX W 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura venoeka (BUY) — Bo3oymaurens CITN/]a.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpaza.  lIpodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupszes.

Tabmumel u cxembl: «Tunel muTanusy, «Merabomuzm», «MHUTOXOHAPHS,
«OHepreTnudeckuit ooMen», «Xnoporiacty, «Dotocuntesyn, «Ctpoenne JIHK»,
«Ctpoenne u GyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenka», «I'eHeTHYeCKUl KOy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH Uk Bupyca CIIN]a,
Oakrepuodaray, «Permmukammst JJTHK».

O6opynoBanue: Moaenu-ammukanuu «Y apoenne JIHK m Tpanckpummsy,
«buocunTes 6enkay, «CTpoeHue KIeTku», moaenab ctpykrypsl JIHK.

Tema 5. Pa3MHOXkeHUe M HHAUBUAYAIbHOE PAa3BUTHE OPTAaHU3MOB.



Knerounslii 1muki, win >KU3HEHHBIM LUKA KiIeTku. MHTepdaza u MHTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukamuss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JluniouaHbeld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpoMaTHbI.
[{uTosIOrMUeCcCKne OCHOBBI PA3MHOXEHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne kietku — murto3. Cragum mutosa. [Iponecchl, NpoUCXOa[IIME HA
Pa3HBIX CTAAUSIX MATO3a. BUOJIOTUYECKUI CMBICII MUTO34.

[Iporpammupyemasi ruOENb KJIETKA — aroITo3.

dopmMbl pa3MHOKEHUSI OPTAaHU3MOB: Oecrionoe u mojioBoe. Buasl Oecmnonoro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHUE, €70 OTIUYHUS OT OECIIOJIOTO.

Meito3. Cragum Mmeito3a. IIpoiiecchl, nmpoucxoasuiye Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buonornyeckuii CMbICT |
3HA4YCHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TomoBeIe XKene3bl: CEMEHHUKHA M SUYHHKUA. OOpa3oBaHHE U PA3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30HuJ, SHUICKIETKa) — CIEepPMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpPOEHMs SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe pas3BuTHe (OHTOTeHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyiisinus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA: TMpsiMOe, HempsaMmoe (JinuuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHHS: CTPOEHHUE
CEMEHHU, CTA/IUU PA3BUTHUSIL.

JdemoncTpanum:

Tabmuet u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBOitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlit nukin», «Pemmukanus JHK», «Mwuto3y,
«Mernos», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SNIEeKIeTka MiIeKonuTarmero», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-anIuiukanusa «J/leneHue KiIeTkn», MOJIEIb
JTHK, moxens MeTadazHoit XpOMOCOMBI.

JlabopaTopHblie M MpaKTHYeCKUe padoThI:



Jlaboparopnast pabotra Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnast pa6ora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuxku. Mctopus pa3Butus reHeTuku. Ponps nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHUM TE€HETHUKH. BKian poccUUCKUX U 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEHETUKU. MeTOJbl TEHETHUKU (TUOPUAOJIOTHUUECKUH,
[IUTOTCHETUYECKUHM, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE T€HETUYECKHUE
noHATHs. ['eHeTnueckasi CHMBOJIMKA, UCIIOJb3yeMasi B CXEMaX CKpPEIIUBaHUIA.

3aKOHOMEPHOCTH HACJEIOBAHUSI MPU3HAKOB, YCTaHOBJIEHHbIE I'. MenaeneM.
MonorubpugHoe CckKpenBaHue. 3aKoH eauHooOpa3usi TUOPUIOB TEPBOTO
nokojenus. IlpaBuwio aomMuHHMpOBaHUS. 3aKOH pACHICIUIEHUS MPU3HAKOB.
I'unoresa yucrotel ramet. [1oJIHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuHoe  CKpeliMBaHWe. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBaHUS
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanuzupymoniee ckpemuBanie. Mcnoinb30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIPEJICTICHHsI TEHOTHUITA OCOOU.

CueruieHHOe  HaciienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLICTUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHue cuernyieHus TeHOB B PE3yJbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'enetuka mosia. XpoMOCOMHOE ONpeAeieHue moia. AyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omoramerHesle W rereporaMeTrHble oOpraHusmel. HacienoBanue
IIPU3HAKOB, CLETUIEHHBIX C IIOJIOM.

N3menunBocTh. Buibl H”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBCHHAS.
Poimb  cpenpl B HEHACIEACTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAITMOHHON W3MEHUUBOCTH. BapuarimoHHBIN psia ¥ BapuallMOHHAs KpUBasl.
Hopma peakunu npusnaka. KonuuecTBEHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON U3MEHYMBOCTH.

HacnenctBeHHasi, WiauM TreHOTHUIIMYECKas, W3MEHYMBOCTh. KomOMHaTHBHAas
M3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHast ”3BMEHYMBOCTh. Kiaccudukarus MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HacheacTBeHHON n3amMeHunBoctu H. V. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbl T€HETHKU
YyeJIOBEKA: FreHeaJIOrnYeCKUi, OJIM3HEIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIIEHUE TE€HOTHIA!
MTOJJHOT€EHOMHOE CE€KBEHUPOBAHHUE, F€HOTUIIMPOBAHKUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananmm3a. HacnencTtBeHnnbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MPEAPACHONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue U reHepatuBHble MyTauud. CTBOJNOBbIE KieTKW. [IpuHUHAINBI



3I0pOBOT0O 00pa3a >KM3HU, TUATHOCTUKH, NPOPUIAKTUKUA U JICYCHUSI TEHETUUYECKUX
O0one3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOU
T€HETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00I€BaHMI YeIIOBEKa.

JdeMoHcTpanum:

Iloptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet  u cxeMbl:  «MOHOTMOpPUAHOE  CKpElIMBaHUE U €TO0
IUTOTCHETUYECKAasT OCHOBA», «3aKOH pACIICIUIEHUS M €ro IUTOr€HEeTHYECKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpupHoe  CKpeIIUBaHUE,
«llutonornyeckue  OCHOBBI ~ JAWTHOPUAHOTO  CKpeluBaHus»,  «Meko3y,
«B3auMmoneicTBue aeNbHBIX TE€HOB», «l['eHeTHuueckue KapThl pPacTECHUH,
KUBOTHBIX W YeJOBEKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HACIJIEIOBaHMUS,
CLUEIUICHHOTO C moJIoM», «KapuoTumbl 4YenmoBeKka H JKUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukanmonHas M3MEHUMBOCTHY», «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHasi ”3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«HenonHnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanue», «llepekpécr
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jlpozoduna» (Hopma, MyTanuu
(bOopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKpOTIpEnapaTax.

JlaGoparopnas pabora Ne 6. «3yueHue MoaudUKaAIIMOHHONW WU3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psi/la U BAPUAIMOHHOW KPUBOW.

JlaGoparopHas pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHE W aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpolecC. 3ap0oXkKIAEHUE CENEKIUU U JOMECTUKAIUS.
Yyenne H. W. BaBunoBa o0 1eHTpax MPOHUCXOXKICHUS W MHOTO0Opasus
KyJbTYpHBIX pacTeHUi. LIeHTpbl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHBIE METO/BI CENEKIIMU. MacCOBBIA U MHIUBHUIYATbHBIA OTOOPHI B
CEJIEKIIMN pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHusA. CKpemMUBaHWE YWUCTHIX JTHUHHUH.
I'eteposuc, unu rudpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHJIMHT.
Otpnanénnas ruOpuamuzauus u €€ ycnexu. VICKycCTBeHHBII MyTareHe3 H
MOJy4YCHUE TNONUIUIONAO0B. JIOCTMKEHHS CENEeKUMHW PACTCHWH, J>XUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTarbl
co3nanust pexomOuHantHOM JIHK wu TpaHcrennbix opranusmoB. KierouHas
nHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUMN.



KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonornyeckue M 3Tudeckue  npodmembl. MO —  reHeTuuecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

Iloptpersi: H. W. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmunpl U cxembl: KapTa «lleHTphl NPOUCXOXKIECHUSI W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuin», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYpPHBIX
pacteHuity, «Otnanénnas rudpuanzanus», «Padotsl akagemrka M. @. MBanoBay,
«Ilomummonausi», «OOBEKTH OUOTEXHOJOTUNY», «KileToOuHbIE KyJNbTYphl W
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTenuii, repoapuit «CeabCKOX03SIUCTBEHHBIC PACTCHUS».

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJbl W JOCTHMIKEHHMSI CEJIEKLIIMU PACTeHUN U
YKMBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMUCIIBITATEILHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIMOHHAA OMOJIOT M.

[Ipennoceuiki BO3HUKHOBEHMSI JBOJIOLMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa H3BoJONUM. [lajgeoHTONOrMYECKHE: TOCIEIOBATEIBHOCTD
MOSIBJICHHUSI BUJOB B TMAaJCOHTOJOTHYECKON JIETOMUCH, TEpeXOoAHbie (QOPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NUYUs HMOPHUOHOB PA3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX NyTeHd y BceX
OpraHU3MOB.

OpomormonHas Teopus Y. JlapBuHa. IIpeanochbUikKM BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKYIIME CHUIIBI HBOJMIONUHM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeAenEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boionuu (CTI) u e€ oCHOBHbBIE MOJIOKEHHUS.

MuxkposBomonus. [Tonynsiiusa kak e1MHUIA BUIa U SBOJIIOLIUH.

JIBrkymiue cuibl ((pakTophl) 3BOJIIOLMU BUAOB B MpUpoje. MyTallMOHHBIN
MpoIleCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lOmMynsiiMOHHBIE BOJHBI U Apeild
reHoB. M3omsiust U Murpausi.

EcrectBennsiii orO0p — HampaBisomui (aktop 3BodOIUU. DOpMbI
€CTECTBEHHOr0 0TOOpA.



[IprcnocOONIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Botonuu. I[Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U HIAHOATANTAIIIH.

Bun wu BugooGpazoBanue. Kputepun Buma. OcCHOBHblE  (OPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, 3K0JIOTUYECKOE.

MakposBosonus. DopMbl  3BOJMIOLMM:  (puiieTHYeCcKas, JHUBEpreHTHas,
KOHBEpreHTHas, napajuiesbHad. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxeHrue OT HecleuuaaIu3upoOBaHHBIX MpenkoB. [Iporpeccupyromas
cnenuanuzanus. AganTUBHAs pajvaiysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mroiep, A. H. Ceep1ios.

Tabnuuel 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIiiu

NO3BOHOUHBIX  UBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOroodpasue cOpToB pacTEHUN»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTarnonHas

U3MEHYUBOCTHY», «Apomopdossl», «amoamantamum», «OO0mmas aereHeparus»,
«/IBmwxkymue cwibl sBomonUNY», «Kapra-cxema MapmipyTta mnytemectBus Y.
Hapsunay, «bopbba 3a cymecrBoBaHue», «IIpucrnocoOJeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bu000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op MJIONOB M ceMsH, Koyuekuus «lIpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS JBOJIOLHUN», 00BEMHAS MOJIETh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble Tnpenapatel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/[po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHU3Ma H
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABOMIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Botonu. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX HBOIIOLMS.
®opMHUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas Hpbl.  [lameosoiickas spa u €€ mnepuonbl: KeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOAbL: TPUACOBBIM, FOPCKUN, MEIIOBOM.

KaiiHo3oiickass 3pa W €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMM PACTUTENIBHOIO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKOro Mupa Kak OTpakeHHe OdBOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPTraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butre npencraBieHuii o
NPOUCXOXKAECHUU YeloBeKa. MeToapl H3ydeHHMs aHTponoreHesa. CxoxctBa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpoOIOreHesa. Hacnencrsennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbI 00pa3  KU3HM,
U3rOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUHd U BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomusamud, YenoBek HeanaepTanbCKul, YemoBek
pa3ymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcHOBHbIe  OOJbIIME  pachbl:  €BpOINEOUIHAsS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpurtuka pacuszma.

JdeMoHCcTpanuu:

IMoptpetsi: ®@. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
OpraHM4eckoro mupa», «PacrturenpHas  kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHMYECKOTO MUpPay,
«CpaBHEHHE aHATOMMYECKHUX YEpT CTPOEHHUS 4YeJNOBEeKa M YeJIOBEKOOOpPa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MAJICOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE TI0AN», «HenoBedeckue pacs».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTallblla, KPOMAaHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUL.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



[Ipaktuueckas padorta Ne 1. «M3ydyeHne uCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUASIX).

OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUECKU My3e).

Tema 3. Oprann3Mbl 4 OKpY:KawIiuas cpeaa.

DKoJorus Kak HayKa. 3aJauu U pa3aeibl SKOJOTuru. MeTo bl HKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHas.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoB K  JIEMCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JlnHaMuKka YuCI€HHOCTH NONYJISIUNUU U €€ PeryJIaLus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTH NOMYJSuu nHy30puu-Tydenpkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

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

[IpakTrueckast padora Ne 2. «[Toacy€T mioTHOCTH MOMYJIALMN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocuctembl). llonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIMOHATIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOJIYIECHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HSKOCUCTEeMbl. [IWilieBble 1EMW U CETH.



OcHOBHBIE TIOKa3aTeIu SKOCHUCTEMBbI: Ouomacca, MPOAYKIUS. IKOJIOTMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAaMOpEryJsiius, pazputue. CyKiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpasue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. ['panuiisl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHUE MPOOJIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U 4yeJI0BEeYeCTBa. CoxpaHenue
O6ropa3zHooOpasusi Kak OCHOBa ycTolunBocTU Ouocdepsl. OCHOBA paIMOHATBLHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pPeCcypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabmuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coolmiectBa», «llenn nuranusy, «IKojJoruyeckas MHUPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACHUCTBUS Ha IpUpoay», «BaxxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHeMIllasi COCTaBIIAIOLIAS
ouocdeprry, «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTOpsI
pPaANOaKTHBHOTO 3arpssHeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «brorieHo3y, «BpeauTenu BaxKHEHIITUX
CEIbCKOXO3IMCTBEHHBIX KYJIBbTYp», TepOapuu ¥ KOJJICKIUA PACTCHUU U
KUBOTHBIX, MPUHAJIEKAIINE K PAa3HbIM 3KOJOTMUYECKHMM TpynmaM OJIHOIO BHUA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxeHuss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNUOJIOTN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBAUM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTaThl OCBOCHUS INMpeameTra «buosiorus» I0CTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTM B COOTBETCTBUHM C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UWLUMM JUYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACIIMPCHHE KU3HCHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIECCE peaau3alii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIBbHOM JIEATSIHLHOCTH, B TOM YHMCJIC B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIHMHM 00YyJaIOMIerocss Kak aKTHBHOTO M
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHA U MPABOMNOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJOTNYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMU, KYJIbTYPHBIMU [ICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJOTMM B TMO3HAHUU 3aKOHOB
OPUPOJIbI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCHUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JINYHOT'O BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO OyAyIlIEero;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JICTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQ&JKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuuyeckoro BoCcHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



MOHMMAaHWE W pealn3alus 3J0pOBOTO W 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUW U OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYAJBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJIOTUYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTb;

UHTEpPEC K pa3nuHbIM cepam mpodeccnoHambHON AESATETLHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYpbl: MNPHUOOPETEHHE OTIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TOCIEICTBUNA IS
OKpYXaloIlel Cpeibl;

OCO3HAaHHE TJI00aIBHOTO XapakTepa JKOJOTMYECKHX MpoOJieM W IMyTed HuX
pEIIeHHS;

CITOCOOHOCTh HCIIOJIB30BaTh NPHOOpPETaeMble TPH H3YyUYEHHH OHOJIOTUH
3HAHMSI W YMEHHUS TMPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOIOIIONIb30BaHNEM  (COOIIO/IGHHEe  TPaBWJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OHOoChepsI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX Bped  OKpYKaroueu
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIATOMPHUATHBIC SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JNEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JHMAJIOre
KyJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBbCKOM KYJBTYpbl Kak CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHWe creuuduku OWONOTMM Kak HayKH, OCO3HaHUs €€ poju B
(OpMHUPOBaHUHU PALMOHAIBHOIO HAYyYHOTO MBILIUICHHS, CO3JaHUU LEJIOCTHOTO
MpeACTaBlIeHUs 00 OKpPYXAlOUIEM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKXIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIIU3ALINM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOJeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BbIXOJAa U3 IJI00aJbHBIX IKOJIOTMYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIEHUSI OOIIEH KyJIbTYphbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
IpY U3Y4E€HUU OMOJIOTHH;

[OHMMaHUE CYIIHOCTH METOJ0B MO3HAHMSI, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HaHUSA JUIs aHalu3a H
OOBSICHEHMSI SIBICHUM OKpY’KAIOIIEro MHpPa M IMPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JielaTb OOOCHOBAaHHBIE 3aKIIOYEHHUs] HAa OCHOBE Hay4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHMS IS
peleHust npo6JyieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUs ydeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble 1Jis1  (OPMHUPOBAHUS MHUPOBO33PECHHSI O00YyYaIOMMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (paKT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieJOBaHUE,  HaOJIOJICHHe,  WU3MEpPEHUe, OIKCHEPUMEHT U JIPYyTHX),
YHUBEpCaJIbHble yueOHble JeiCTBUA (IIO3HABAaTEJbHbIE, KOMMYHUKATHUBHEIE,



PETYJISITUBHBIE), oOecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOM KOMIETEHUUU OOYyYaroluxcsi, CIOCOOHOCTh
oOy4arommxcs UCII0JI30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKME 3HAHHUS U  YHUBEpPCAlbHbIE y4yeOHbIE JEHCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMBbI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEeJIbHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENIbHO  (QOpMyNIHpOBaTH M aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKau, 0000IIeHUs ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATUN (BBIAENATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU MOHATHUSIMU);

ONpeNeNsITh UEeIN JeATeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEIILHOCTH C TIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUI
KUBOM MPUPOJIBI;

CTPOMUTH JIOTUYECKUE pacCyXJIeHUs (MHAYKTUBHbIE, JAEIyKTHBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTUM M IPOTUBOPEUYUS] B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIFOUEHUS;

OPUMEHSATH CXEMHO-MOJIEJIbHBIE cpeacTa A IpEICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, a
TaKXKe  MPOTHBOPEUYMH  PAa3sHOrO  poJa,  BBIIBIEHHBIX B Pa3iIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaTeiBaTh IUIAH pElIeHUs MPOOJIEeMbl C YYETOM aHaIM3a HUMEIOLIUXCS
MaTepUabHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX PEAIBHOIO,
BHUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIEA0BaTeIbCKUE TeHCTBUA:

BJIa/I€Th HABBIKAMHU YYEOHO-UCCIIEN0BATENBCKON U IPOEKTHON JI€ATEIBHOCTH,
HaBbIKAMU  pa3pelieHus: NOpo0JeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABI JIEATEIBHOCTH II0 MOJYYEHHID HOBOIO
3HaHUS, €ro HWHTEepPIpeTalry, MpPeoO0pa3oBaHUI0O M TMPUMEHEHHIO B YyUEOHBIX
CUTYallUsIX, B TOM YHCJIE IIPU CO3/JaHUN YYE€OHBIX U COLIMAIBHBIX POEKTOB;



(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITIOYEBBIMU MTOHSATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITENFHOCTU M )KU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTBI AJisl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK TEPEHOCa CPEJICTB U CIOCOOOB
AeHCcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO M TPAKTUYECKYIO 00IacTh
KHU3HEICITEITHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUTaTh HOBBIC WJIEH, MpEIJIaraTh OPUTHHAIBHBIC MOAXOIbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOYCKAIOINE ATbTEPHATUBHBIC PEIICHHSI.

3) paboTa ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3IIUYHBIX HCTOYHHKAX MH(pOpManuu (TekcTe yaeOHOTo
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTepaTrype, OMOJIOTHYECKUX CJIOBaApAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
MHGOPMAIIMIO PAa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUYECKH OLEHUBATh
e€ JT0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpoOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

NpUOOpPETaTh OMBIT HCIOIB30BAHUA HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpaduKH, TUATPaAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTOJb30BaTh Hay4yHBIM S3bIK B KauyecTBE CpeACTBa Ipu pabore ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHATh XUMHUYECKHe, (Hu3udYecKkue W
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (popmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) obmeHue:



OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOTe WU JUCKYCCHUHU MO CYIIECTBY OOCYyXJIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeTaraeMoi
3a/layd, YYMTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOajbHBIE CpEJCTBA OOIICHUS, TOHUMAaTh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlUi,
YMETh CMATYATh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CIIOCOOaMH OOICHUS W B3aUMOJICHCTBUS, IMOHUMATh
HaAMEPECHUS JIPYTUX JIFOACH, MPOSBISTh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUK Y
U B KOppEKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTb CBOIO TOUYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHASI IeSAITEJIbHOCTh:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboTHI MPpHU pelieHun OMOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHEHHS TPYNIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHUBRA,;

NPUHUMATh IEJW  COBMECTHOW  JICATCIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

nmpejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh HJACH C TIO3MIIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B Pa3IUYHBIX
CUTYAITUSAX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJjajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1) camoopraHu3amnus:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUSA [JI BBIABICHUS TpoOJeM U HX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBHIOMpATh HAa OCHOBE OWOJOTHMYECKUX 3HAHHWK IIeJIEBbIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSIX W TOCTYIIKaX IO OTHOIICHHUIO K YXHUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIICCTBIIATH IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
mpo0IeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEILHO  COCTABJISITh TUIAH  PEHICHUS TPOOJEMBI ¢ y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTSHHIA;,



JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOM 3PYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJaJeTh  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI peIeKCUU NIl OLEHKH CUTYyalluH, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTUX:

NPUHUMATH ce0sl, TOHUMas CBOU HEJJOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuduieckue i yaeOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHWIO, MHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUABI JESITEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHHS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yU4EOHBIX CHUTyaIlUsAX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpemmMeTHbie
PE3YNIBTATHI IPEICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OWOJIOTHH B CHCTEME HAyYHOTO
3HaHHWSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonu3M (O0OMEH BEIIeCTB M IpeBpallicHue
SHEPIuM), TOMEOCTa3 (CaMOpETyJIAlMs), YPOBHEBAsI OpraHU3aIUsl )KUBBIX CHUCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OWOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOTooOpasusi u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpeaensiTh rpaHULIbI
WX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOAAMU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME KUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOJYYECHHBIX
pE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NMPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHa BEUIECTB M MPEBpAIlleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M HIHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUTOZIOTBOPEHHMS, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB W SIBJICHUM, JJISI MPUHATUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOMU
KU3HU C LEeJIpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 37I0POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOM ouoaoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHUE pelaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE Hacle0BaHUe, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I MPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE M MPAKTUYECKHE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIOLIYIO0 IICEBJOHAay4HblEe 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpManuu, HAYIHO-TIOMYJSPHBIC
Marepualbl), 3TUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEJOBAHUNW B OHOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
0000m1asi OMONIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHATILHON
IPAaMOTHOCTHU YeJIOBEKa JJIS PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHN:
BU/I, TOMYJISLUSI, TeHOGOH/, SBOIIONHUS, ABMKYIINE CUIIBI ((DaKTOPHI) IBOJIOIUH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBHI,
OKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHThbl, I1EeNU MHUTAHUS,
IKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTUYECKHE Teopuu (dBOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUH H
nyteit sBomonuu A. H. CesepiioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPENIECNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJeTh METOJaMHU HAYYHOT'O TTO3HAHUSI B OMOJIOTUM: HAOJIOICHUE U
OTHMCAHUE XKUBBIX CUCTEM, IPOIIECCOB W SBJICHUN, OpPraHM3allds W MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCICIYEMbIMU BEJIMYMHAMH, OOBSICHEHHUE IOJYyUYECHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TOHSATHUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALMHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYILEHTOB,
OMOreoleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKA JHEPrUM B 3KOCUCTEMAX, AHTPOINOTECHHBbIX HW3MEHEHUW B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, ISl NPUHATUSA MPAKTUYECKUX PELUICHUN B MOBCEIHEBHOU
KU3HU C LeJIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0pOBBbS M 370POBbs
OKPYXAIOIIUX JTF0ICH, COOMI0OIEHNS HOPM TPAMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOJWMOCTH HWCIOIb30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIIBHOTO MPUPOAOIIOIB30BaHNUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]1a4l, COCTABISITH CXEMBI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHus );

YMEHUE BBIMIOJNHATh J1a0OpaTOpHBIE W MpaKTUYECKue paboThl, COOII0JATh
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00OpaTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEACTBa MacCOBOM MH(MOpPMAILINK, HAYYHO-TIOMYJISIPHBIC



Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHHUIO K HUM COOCTBEHHYIO O3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIICHMS,
000011251 OMOJOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
bubmmoreka [{OK
. buonorus kax Hayxa 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbIe cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesTenbHOCTh KIETKU 6 https://m. edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHnu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe spems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
! IBOMOIHOHHAS GHONIOTHS ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOe Bpemst 2 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThbI pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckas pabota Ne 1
2 «gcﬁf)i:zoiaf{ﬁe pa;mqm,lx 1 0.5 bubmrorexa [JOK
' https://m.edso0.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKUH cOCTaB KIIeTKH. Boya u 1 bubmuorexa [JOK
MUHEPaAIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 https://m.edsoo.ru/863e6572
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IPUMEpPE aMHJIa3bl
WJIM KaTalasbl)»
bubmuoreka [JOK
! YraeBozil. JIunuzig! 1 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 HyxienHosbie kucnoTsl. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus n MmeTop! N3ydeHus 1 bubnuoreka [IOK
kneTku. Knerounas reopus https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

KneTka kak 1eigoctHas »xuBas

10
cucrema
CrpoeHnune 73yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEIapaTax u ux
OTIMCAHUE
bubmmoreka [{OK
12 Obmen BemecTs nim MeTabosmsM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 doTtocuHTE3. XEMOCHUHTES https://m. edsoo.ru/86367c98
. bu6moreka [IOK
14 JnepreTHIECKH 00MeH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN MK KISTKU. [{enenue
15 KEEZI;I;I.J\IX gi?}gl.agsgoi?{?ep 3?/1;”{[033 B 0.5 bubmrorexa I[JOK
p - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
16 buocunres Oenka. Peakims bubnmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrsms — Guocuntes benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnunoreka [JOK
BHUPYCHI https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 DopMBbI pa3MHOKEHUST OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pazoBaHue U pa3BUTHE MOJIOBBIX 05 bubnmnoreka [JOK

KJ1eTOK. OII010TBOPEHHE.

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Jlaboparopuas pabora Ne 4
«I/ISyLICHI/Ie CTPOCHHA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX
MHUKpOITperaparax»

NupuBunyanbHOE pa3BUTHE

bubmmoreka [{OK

22 OPraHu3MoOB https://m.eds00.ru/863e8436
23 'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJICIOBAHMS
24 HpI/I3HaK011:. MOHorI/I6pI/IJ;Hoe bubmorexa [JOK
https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UTHOPHIHOE CKpEIMBaHNUE. 3aKOH
25 EeaaBHI():Hioro HainneI OBaHHUS bubmorexa LJOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrermieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «3yuenue pe3yabpTaToB bubnuoreka [JOK
26 0.5 _
MOHOTHOPHHOTO ¥ TUTHOPHUIHOTO https://m.edso0.ru/863e8c60
CKpeNIUBaHus y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»
I'enetuka nona. HacaemoBanue bubnmuoreka [JOK
27 _
MPU3HAKOB, CHEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocth. HenacnencrBennas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. zyuenue bubnuoreka [IOK
28 - 0.5 _
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8¢efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psaa U
BapyallMOHHONW KPUBON»
HacnencrBenHast "3MEHYHMBOCTb.
JIaGopatopHas pabota Ne 7. bubnuoreka [IOK
29 . 0.5 _
«AHaIM3 MyTaluil y 1po30¢puiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneTuka yenoBeka bu6mmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

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

PesepBHelit ypok. O600IICHHE 10

31 teMe «HacleicTBeHHOCTh | 1
W3MEHYHNBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U IpoIecce 1 Eggﬂﬁﬁfgizggg 6369214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 Egggﬁ;f;%gﬁ};%eﬂ%
2 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 7BOJIIOLINU https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muxpossomonus 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
eIMHUIA BUJIA U DBOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOTIOLUN https://m.edsoo.ru/863e9da4
N bubnmuoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbratel sBoIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MAaKpOd3BOIIOLIUU https://m.edsoo0.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONINN 1
10 HcTopus xu3Hu Ha 3eMIie U METOIbI 1

e€ u3y4eHus



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

11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuorexa [JOK
Iepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpaxTrueckas padora Ne 1 05 bubnuorexa [JOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUIEKIIUSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YyeJoBeKa
18 YenoBeueckue pachkl M IPUPOIHBIE bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubiit ypok. O6001IeHIE TIO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 OKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnnoreka [JOK
(hakTophl https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
29 «Mopdodonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHuil U3 pa3HbIX MeCT
oOutanusy. JlaboparopHas paboTa
Ne 4. «BnusiHue cBeTa Ha pocT U

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJIEyCa

bubmuoreka [JOK
23 buomieckue paxropu: . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisinuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér ioTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 CooOmuiecTBa OpraHu3MoB — 1 bubnuorexa [JOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(ax0cHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeJIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUBIL. 1 bubmrorexa [JOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. Cykieccust
28 [TpupoaHBIEC YIKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE DKOCHUCTEMBI 1
30 buocdepa — rimobanpHas 1 bubnuoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
o6uochepsl https://m.edso0.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6001IEHIE TEMBI
34 «Co00111ecTBa U DKOJIOTHYECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonorny; (QYHKIIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKA IS PEIICHHS
YKU3HECHHBIX 337124

YMeHue packpblBaTh COJEp)KaHHE OHOJOTMYECKUX TEPMHUHOB H
TOHSATUMN: KU3Hb, KJIETKA, OpraHu3M; MeTa0oym3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aius >KUBbIX CHUCTEM, CaMOBOCIPOM3BEICHUE (PEMPOIYKIINS),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PA3BUTHE

YMeHnue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MytanuoHHas), 3akonsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOrooOpaszus M NPOUCXOKJAEHUS KYIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTh rpaHUIBI UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHune BialeTh METOJaMH HAYYHOTO TI03HaHUS B OHOJOTHH
(HaOmoIeHWEe W OIMMCAHHME KUBBIX CHUCTEM, IPOIECCOB W SBICHU;
OpraHu3amsi ¢ TPOBEJACHHE OHOJOTUYECKOTO  DKCIIEPUMEHTA,
BBIJIBIDKCGHUE  THUIMOTE3bI,  BBIABICHUE  3aBUCHMOCTH  MEXIY
UCCIICAYEMBIMU BEJIUYMHAMH, OOBSICHEHHE IMOTYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOPUM W 3aKOHOB, YMCHHUE
JIEJIaTh BBIBOIBI HA OCHOBAHMH IOJYYCHHBIX PE3YIHTATOB)

YMeHHe BBIJICNATh CYIIECTBCHHBIC NPU3HAKA BHUPYCOB, KIIETOK
NPOKapHOT W JYKapUOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TIPOIIECCOB  OOMEHa  BEIIECTB H
NpeBpalieHsl dHEPrul B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO |
SHEPreTUYeCKOr0  OOMEHa,  XEMOCHHTEe3a, MHTO03a,  Meio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS
opraHu3ma (OHTOTCHE3)

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTMYECKUX IMPOILIECCOB U SBICHUM, Al MPUHATHS MPAKTUYECKUX
peleHni B MOBCEHEBHOM KU3HU B LIESIX oOecredeHus: 6e301macHOCTH
CBOETO 37I0POBbBS U 37J0POBBS OKPYKAIOIIUX JFOJIEH, COONIOIEHUS HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYXKAWIIEH MNPUPOJHOM  Cpele;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHHI
COBPEMEHHOW OHONOTMM ¥ OHOTEXHOJOTHH [UIS palloOHATBHOTO
PUPOJIOTIOIB30BAHUS

YmMmenue peuiatb SJICMCHTAPHBIC TCHECTUYCCKUC 3ala4yd HAa MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIUBAHUC, CHCIIVICHHOC HACJICAOBAHUC, COCTABIIATH
CXCMBI MOHOFI/I6pI/I,[[HOF0 CKpCHIMBAHUA JJIA MMpEaACKa3aHus




HacCJICOAOBaHUs ITPU3HAKOB Y OpTraHMU3MOB

YMeHHue BBINOJNHATH JIA0OpaTOpHbIE H  MpPaKTHYECKUEe paboThI,
coOmonare npaBuiaa npu pabore ¢ y4yeOHBIM U JTabOpPATOPHBIM
00opyoBaHuEM

YMeHHne KpUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(OPMAIHIO
OMOJIOTUYECKOTO COAEPKaHUs, BKIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHMS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);
9TUYECKUE AaCHEeKThl COBPEMEHHBIX MCCIEJAO0BaHUN B OHOJIOrUH,
MeIUITIHE, OMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 6MoJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIbKUX MCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHATHHHBINA anmapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpPOBAaHHOCTh 3HAHMK O MECTE€ W POJM OWOJOTHU B CHUCTEME
Hay49HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUMCKMX M 3apyOeXHBIX YYEHBIX-OHMOJIOrOB B pPa3BUTHE
O6uonoruy; (YHKIMOHAIBLHON TPAaMOTHOCTH 4YeJIOBEKA MJISl PEIICHUS
YKU3HEHHBIX 3aja4

YMeHHe pacKphIBaTh COJIEpKAHHE OWOJIOTUYECKAX TEPMHHOB U
TMOHATUIN: BHJ, TOMYJSIHS, TeHO(POH/, SBOJIONUS, IBYKYIIUE CHIIBI
(dakTopsI) IBOJIIOIINH, MIPUCTIOCOOICHHOCTD OPraHu3MOB,
BU000pa3oBaHue, IKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
IPOIYLICHTHI, KOHCYMEHTBHI, PEIyICHTHI, Henu  MUTaHWUA,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buochepa

YMeHue u3narath OMOJIOTUYECKUE TEOPHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpPHS  DBOJIIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apobimeBoro cxonacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuil u nyreii ssomonun A.H. CeBepiioBa, yueH#us O
oumochepe B.M.  Bepnaackoro), ompenenasTh  T'PaHULBl KX
PUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIaJeTb METOHdaMU HAay4YHOI'0O TIO3HAaHHUA B ouoa0THHI
(Ha6J'IIOI[eHI/Ie U OIIMCAaHUC JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ;
opraHu3sanusa u MMpOBECACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3hI, BBISIBJICHUC 3aBUCUMOCTH MCKOY
HCCICAYEMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHHHU ITOJTYUCHHBIX pGSyHLTaTOB)

YMmenue BBIACIIATDH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BU0B, HOHy.IISII.IPIfI, MMpOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHCTECM,
0COOEHHOCTH IMpouecccoB HacJIeICTBEHHOM N3MCHYHMBOCTH,




€CTeCTBEHHOTO 0TOOpa, BHMJI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JI€HCTBHUA HKOJIOTUYECKUX (PAaKTOpPOB Ha OpPraHU3MBI,
MepPEeHOCa BEIIECTB U MOTOKA SHEPTHU B DKOCHCTEMAX, aHTPOIIOTCHHBIX
W3MEHECHHI B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIECTB H
OMOTre0OXMMHUYECKUX IIUKIIOB B Onocdepe

YMenune IMPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsA 00BsICHEHUS
OMOJIOTHYECKHUX mpouecCoB U SIBJ'IGHI/II;'I, AJI TIPUHATHA TPAKTUUCCKUX
pelIeHN B TIOBCETHEBHOM )KHU3HH B LIEJsIX oOecTieyeHns 0e301macHOCTH
CBOETO 3/I0POBBS M 3I0POBbsl OKPY)KAIOIIUX JFOJICH, COOIIOACHNS HOPM
rpaMOTHOTO TMOBEJICHHUS B  OKPYXKAIOIIEH NPUPOJHON  Cpele;
IIOHUMAaHHuE H€O6XO}II/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/H\/JI
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAIBHOTO MTPUPOIOTIONIb30BAHUS

VYMeHue pemaTts 3IeMEHTapHble OMOJIOTMUYECKHE 3aJadM, COCTABIATH
CXEMBbI IepEeHOCca BELIECTB M SHEPIUU B IKOcHcTeMaxX (LIeNH MUTAHNS)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE padoThI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1IabOPaTOPHBIM
000pyT0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBaTH MH(GOPMAIUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHNKoB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rJ100aabHbIE 9KOJIOTUYECKUE po0OIIeMbl
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOMIEHWIO K HUM COOCTBEHHYIO
MTO3ULIUIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ast GHMoJIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJbKUX HCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHATHIHBINA anmapar OHOJIOTHH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

buonorus kak Hayka

1.1

buomornss — Hayka o xuBoil mpupone. Pomp Ouonornm B (GOpMHpPOBAHUHU
COBPEMEHHOM HayuyHOH KapTuHbl Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Metoapl TO3HAHUSA >KUBOW TNpUPOAbI (HAOMIOACHHE, SKCIIEPUMEHT, OIHMCAaHUE,
M3MEpeHHe, KiracCu(pUKaINs, MOJICTUPOBAHNE, CTATUCTUYECKAss 00paboTKa JAHHBIX)

2

JKuBrIe cucTeMBI 1 HX opraHusanusa

2.1

XKusble cuctemsl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBoicTBa
OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHHM oOpraHu3aluud OMOCUCTEM: MOJEKYISIPHO-T€HETUUECKUH, KIETOYHBIH,
OpraHU3MEHHbBIN, MOMYJISIIUOHHO-BUIOBON, IKOCUCTEMHBIN, OHochepHbIi

3

XHWMHUYECKUH COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUH  COCTaB  KJIETKHM. XUMHYECKUE DJIEMEHTHI:  MaKpOAJIEMEHTBHI,
MHKpO3JIeMEHThl. Boia 1 MuHepaibHbie BemecTBa. OyHKIIMU BOJABI 1 MUHEPATbHBIX
BemecTB B kKieTke. [logaepxanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnnMble 1 3aMEHUMBbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl ~ O€IKOBOM MOJIeKynbl (TlepBUYHAsl, BTOPUYHAsA, TpPETUYHAs W
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buojorunyeckue
GbyHKIIMM OEITKOB.

®depmeHThl — Ounosiormueckre Karamuszatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LeHTp, cyOcTpatHas cnenuduunocts. Kodepmentsl. Butamunbsl.  Otmmuus
(epMEHTOB OT HEOPraHMYECKUX KaTaJIn3aTOPOB

3.3

YraeBonpl: MOHOcaxapuzbl (TIIIOKO3a, pubo3a M JE30KCHpPH003a), aucaxapuibl
(caxapo3a, JakTo3a) W IoJIMcaxapuabl (Kpaxmal, TJIMKOTEH, IeJUTI0JI03a).
buonornyeckne GyHKIIUU YTICBOJIOB.

Jlunuaer: Tpuraunepuapl, crepouabl, Gochomumuabl. ['mapodunsHo -THAPOHOOHBIC
cBoiicTBa. buonornueckue ¢yHkmmuu JunuaoB. CpaBHEHUE YIJIEBOIOB, OCIKOB W
JIMIHJIOB KAK HCTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX
kucnot. Ctpoenue u pynkiun JJHK. Crpoenue u pynkuuu PHK. AT®: crpoenue u

GbyHKITIN

3.5

]_II/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHUL. MeTo bl N3Y4YCHHS KIICTOK

3.6

Krnerka kxak nenoctHas >xuBasg cuctema. OOIIME MPU3HAKH KIIETOK: 3aMKHYyTas
HapyxHass MmemOpana, monekynsl JIHK kak renermueckuit ammapar, cucrema
cuHTe3a Oelika

3.7

Tunbl kieTOK: 3ykapuoTHYecKas M MpokapuoTudeckas. OCOOEHHOCTH CTpPOEHUs
npokapuoTHuecko  kierku.  Kierounas  crenka  Oakrepuit.  CrpoeHue
9yKapHOTH4ecKON KieTKkH. OCHOBHbBIE OTIMYMS PACTUTEIbHOM, >KMBOTHOM U
I'pUOHON KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIETOYHAs! CTEHKA, TTUKOKAIHUKC, UX (DYHKIHH.
[TnazmaTnueckas MemOpaHa, e€ cBoiicTBa U pyHkuuu. LluTornasma u e€ opraHouIbL.
OnHoMeMOpaHHBIE OpraHOW bl KIETKU: sHaomIasMaruueckas cetb (OI1C), anmapat




l'osnbmxu, mum3ocombl. [lonyaBTOHOMHBIE OPraHOWIbI  KJIETKU: MHUTOXOHIPHH,
miactuapl.  IIpoucxoxkaeHne MUTOXOHAPUM W TIacTUA. Buael  1uiacTum.
HememOpaHHbIE OpraHOWABI KJIETKU: PUOOCOMBI, KIETOYHBIM IIEHTDP, PECHHYKH,
KIyTUKHA. OYHKIIMM OpraHOMJI0B KJIETKHU. BriroueHus

3.9

Anpo — perynstopHblii neHTp kKietku. CrpoeHue sapa: siaepHas 000J04Ka,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

Tpa"cnopT BEMECTB B KIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM MeTa0OMM3M. AcCCUMIIALUS (TUIACTUYECKH OOMEH) W
TUCCUMUIISIUS  (PHEPreTUYeCKUid OOMEH) — JBE CTOPOHBI E€IUHOTO Ipolecca
Merabonu3ma. Tumel oOMeHa BellecTB: aBTOTPOQHBIA M rerepoTpodHbiil. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH SHEPTUU B KIETKE

4.2

®dotocunre3. CBeroBass U TemHoBas (a3l (porocuHTe3a. Peakuu doTocunTesa.
OddextuBHOCTH (QoTOCHMHTE3a. 3HAUYeHHEe (OTOCHHTE3a I >KM3HU Ha 3eMie.
Brnusane ycmoBuit  cpeapl Ha  (DOTOCHMHTE3 H CIIOCOOBI  TMOBBIIIEHHUS  €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocHuHTe3. XEMOCHHTE3UPYIONIHE OakTepnu. 3HaY€HNE XEMOCUHTE3a IS )KU3HU
Ha 3emiie

4.3

DOHepreTudeckuii oOMEH B KieTke. PaciieruieHne BEIIeCTB, BBIJCICHHE U
AKKyMYJIMPOBaHUE DPHEPTUHU B KIETKE. JTaIbl YJHEPreTHIecKoro oomena. [mmkonms.
bpoxenune u ero Buabl. KuciopoaHoe OKHCIEHHE, WIH KIETOYHOE JbIXaHHE.
D hEeKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHA

4.4

Peakiun matpuunoro cunTte3a. ['enermdeckas mHpopmarnms u JJHK. Peanuzarus
TeHETUYECKOW WH(GOpMAIMK B KJIETKE. | eHEeTHYeCKMid KO W €ro CBOWCTBA.
Tpanckpunius — wmatpuunbli cuHTe3 PHK. Tpancmsamus — OwocuHTe3 Oenka.
Konupoanue amuHOKHCIOT. Posib pubocom B OnocuHTE3€e Oeika

4.5

Hexnerounsie ¢opMmbl ku3HM — BHpYCHl. Mctopus oTkpbiTusi BupycoB (/.M.
WBanoBckuii). OcoOEHHOCTH CTPOEHHS M JKU3HENEATENIHHOCTH  BHUPYCOB.
bakrepuodaru. bonesnn pacreHuid, XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMBIE
BUpycamu. Bupyc mmmyHonmedummura uenoeka (BUY) — Bo3Oymurens CIIN/a.
[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

Pasmuoskenue u HHIUBUAYAJIBHOC PAa3BUTUC OPraHu3MOB

5.1

KrneTounslil MK, WK KU3HEHHBIN LUK KIeTku. MuTepdasza u muto3. IIpomeccsl,
npotekaromue B uHTepdase. Pernmukanus — peakuus marpudyHoro cuurteza JJHK.
Crpoenue xpomocoM. XpOMOCOMHBIH Habop — KapuoTun. JIurmiouaHbli u
TaruIOIHBIA  XpOMOCOMHBIE HaOopbl. Xpomatuisl. lluTonorumueckue OCHOBBI
Pa3MHOKEHHS U UHAUBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenue kietkn — muto3. Ctaauu mutosa. [Ipouecchl, mpoucxoasiinue Ha pa3HbIX
CTaAMsIX MUTO3a. BHOJIOrNYeCKuil CMBICII MUTO3a

5.2

@®opMbl Pa3MHOXKEHHUS OpPraHu3MoB: Oecrmojioe W TmoJyioBoe. Buapl OGecrosoro
Pa3MHOXXEHMSI: [J€JIEHHE HaJBOE€, II0YKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHue. VcKyccTBeHHOe KIOHMpPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHHUE JUIsl CEIEKIUU

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECIOJIOrO.

Meito3. Cragunm wmenosa. Ilpomeccsl, mnpoucxondmme Ha CTaauax MeHo3a.
IloBenenne xpomocoM B Melo3e. Kpoccunrosep. buonoruueckuii cMbici u
3Ha4YCHHUE MEN03a

5.4

I'ametorenes — nmponecc o6pa3013aH1/151 IMOJIOBBIX KJICTOK Y JKHMBOTHBIX. IlonoBeie




JKEJIE3bl. CCMCHHUKU U SUYHUKU. O6pa303aHHe 1 pa3BUTHUC ITOJIOBBIX KJICTOK — I'aMCT
(cnepmato3ou, sHlIEKIeTKa) — criepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SAULEKIETOK U criepmarto3ouaoB. OmnogorBopenue. Ilaprenorenes

5.5

NunuBunyansHoE pazBuTHE (oHTOrEHE3). OMOpuoHaNbHOE pazBuTHE
(aMOprorene3). Drtambl dYMOPHUOHAIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX JKHUBOTHBIX:
npoOieHue, ractpymanus, opraHorenes. IloctamOpuonanbHOE pas3BuThe. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHSA: MPSIMOE, HEMPsIMOE (JIMUMHOYHOE). Biustaue cpespl
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.
Poct u pasBute pactennil. OHTOTeHE3 I[BETKOBOTO PACTEHUS: CTPOSHHE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTH OPraHU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropus pa3Butus reHeTHKkd. Bxnax poccuiickux u
3apyOexHBIX  Y4€HBIX B  pa3BUTHE  TE€HETUKU.  MeToapl  T'€HETHUKH
(TUOpUIOTOTHUECKHH, IUTOr€HETHYECKU, MOJIEKYJISIPHO -T€HETUYECKUT ).
OcHOBHbBIE TeHETHYeCKHE MOHATHUS. ['eHeTmueckass CHMBOJMKA, HCIOJb3yeMasl B
CXeMax CKpeIMBaHUI

6.2

3aKOHOMEPHOCTH HAacCJeJIOBaHMWs TPU3HAKOB, YycTaHOBIeHHbIe [. MeHaenem.
MonoruOpuaHOE CKpelIMBaHHWE. 3aKOH eIUHOO0Opa3us THOPUIOB TEPBOTO
nokoJsieHus1. [IpaBuino nOMHUHUpPOBaHUS. 3aKOH pacUIEIJIEHUs] TPU3HAKOB. [ umoTe3a
9UCTOTHI TameT. [loJTHOe 1 HeTIOJTHOEe TOMUHHUPOBAHUE.

JlurnbpuaHoe CKpelMBaHWe. 3aKOH HE3aBUCHMOTO HAcCJIeIOBaHUs TPHU3HAKOB.
[uToreHeTHYECKNE OCHOBBI ~JUTHOPHUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEE
CKpeluBanue. Vcnosib30BaHUE aHATM3UPYIOIIETO CKPEIIUBAHUS [IJI OTPEACIICHU S
TeHOTHIIa 0co0H

6.3

CueruieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacJie0OBaHUIO reHOB. HapylieHue cuenieHus reHoB B pe3ylibTaTe KPOCCHHTOBEpa.
XpOMOCOMHas TeOpUs HACIIECTBEHHOCTH. | eHeTHYecKue KapThl.

l'enetuka mnona. XpOMOCOMHOE OIpeAeieHUuE IMojia. AyTOCOMBI M TOJIOBBIE
XxpoMocoMbl. ['omMorameTrHele M TeTeporamMeTHble opraHusmbl. HacnegoBanue
MIPU3HAKOB, CLICTNICHHBIX C M0JIOM

6.4

N3menunBocTh. Buibl ©3MEHUMBOCTH: HEHACHEACTBEHHAs! U HAcleICTBEeHHas. Poib
cCpelbl B HEHACJEACTBEHHONW M3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(PUKAIIMOHHOM
W3MEHUYMBOCTH. BapuanuoHHBIA pan U BapuanuoHHas KpuBas. Hopma peakuuu
npu3Haka. KonmudecTBeHHbIE M KaueCTBEHHbIC NMPU3HAKM U WX HOpMa PEaKIuu.
CpoiicTBa MOIM(DUKAIIMOHHOM H3MEHUYUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, U1 T'CHOTHIIMYCCKAsd, U3MCHYHNBOCTD. KomOunatusHas
H3MEHYMBOCTh. MeHo3 H  IIOJIOBOH nmpounecc — OCHOBa KOMOMHATUBHOM
HU3MCHYUBOCTH. MYTaI_II/IOHHaH HN3MCHYHMBOCTD. KJ'IaCCI/I(bI/IKaI_[I/IH MYTaHHﬁZ I'CHHBIC
XpOMOCOMHBIC, TCHOMHBIC. YacroTta n IIPUYHHBI MYTaHHﬁ. MYTareHHLIe (baKTopH.
3aKOH TOMOJIOTHYECKUX pAaOB B HacjeacTBeHHol n3meHunBocty H.M. BaBunoBa

6.6

I'enetuka uenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
T€HEAIOTUYECKHI, OJIM3HEIIOBBIH, LIUTOr€HETUYECKHUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-T€HETUYECKUA. CoBpeMeHHOE OIIpECIICHUE TeHOTHUMA;
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-anamu3a. HacnencTBeHHbIe 3a001€BaHUs YEIIOBEKA: T€HHBIC 0O0JIE3HH, OOJIC3HU
c HacJIeICTBEHHOM MPEaPacoI0KEHHOCTHIO, XPOMOCOMHBIE 00JIC3HM.
ComaTtuveckrie ¥ reHepaTUBHbIE MyTaluu. [[pUHIUIBI 310pOBOTO OOpa3a KU3HH,
JMArHOCTHKH, TPOQIIAKTUKH ¥ JICYCHHs] TEeHEeTHYeCKux Oone3Hedl. Menuko-




FEHETUYECKOE  KOHCYJIbTUPOBAaHUE. 3HAYEHUE  MEAMIIMHCKOM TE€HETUKH B
MIPEIOTBPAIICHUH U JICYCHUU TeHETUYECKIX 3a00JIeBAaHUI YeTIOBEKa

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekuusl Kak HayKa U MpoOLECC. 3apOKICHUE CEINEKIIUU U JOMECTUKALU. YUeHHe
H.M. BaBwioBa 0 IeHTpax MPOUCXOXKICHUS W MHOTO00pa3us KyJIbTYpHBIX
pacteHuii. LIeHTpbl NPOUCX0KIEHHUS TOMAIHUX )KUBOTHBIX. COpT, Nopoia, ITaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKUUMUu. MaccoBblii M HMHAMBHUIYaJbHBIM OTOOPHI B
CEJIEKIIMM pacTeHUl M KUBOTHBIX. OlleHKa 3Kcrepbepa. biuuszkopojcTBeHHOE
cKkpemrBaHue — HHOpuauHr. Ywucras nuHug. CKpemiMBaHUE YHUCTBIX JIMHUM.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOe cKpelMBaHWE — ayTOpPUAMHI.
Otnanénnas rubpuau3zanus u e€ ycrnexu. MIcKycCTBEHHBI MyTareHe3 U MoJydeHue
MOJUIIIOUIOB. JlocTHKEHMSI CENIEKIIUU paCTEeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib NPOU3BOJACTBA. ['eHHAs MHXKEHepus. DTanbl CO3AaHUs
pexomOunantHot JIHK wu Tpancrenneix opranusmoB. KiierouHas uHXeHepus.
Kiterounsie kynbTypbl. MUKpOKIIOHAIBHOE pa3MHOKEHNE pacTeHui. KiioHupoBanue
BBICOKOIIPOJTYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U
strdeckue nmpodiemsl. MO — reHeTHuyecKu MOIUPHUIIMPOBAHHbBIE OPTraHU3MBI

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJIIOLMOHHAS TEOPpUs U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoMONMH. [laneoHTonornyeckue: nociae10BaTeIbHOCTh MOSBICHUS
BHJIOB B MaJI€OHTOJIOTHYECKON JIETOTUCH, MepEeX0IHbIE (bOpMBIL.
buoreorpaduueckue: cxonctBo u paznuuue ¢ayH u (HiIop MaTEpUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKHE:  CXOJICTBA W pa3inuyusi 3SMOPHOHOB  pa3HBIX  BHUJOB
MMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHbBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX NyTed Yy BcCex
OpraHu3MOB

1.2

Opomonmonnas teopus Y. [Jlapsuna. [Ipennochuiku BOZHUKHOBEHHUS JapBHHH3MA.
JIBuKyIiye cuibl HBOJIIOLMU BUIOB 10 J[apBuHY (M30BITOYHOE PAa3MHOKEHHE MPH
OTPAaHHYEHHOCTH  PECYpCOB, Heompeneia€HHas HM3MEHUMBOCTh, Ooppba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Teopusi HBomouuu (CTD) u  OcCHOBHBIE €€ TMOJOXKEHUS.
MuxkposBosrorus. [lomysius Kak equHuIa BUAA U 9BOJIOLUN

1.4

JIBmxymue cuitbl (pakToOpbl) IBOIOLUH BUIOB B IpUpoJie. MyTaIllMOHHbIH Tporece
M KOMOWHATHWBHAs W3MEHYHMBOCTH. [lOMyssiIMOHHBIE BOJHBI W Jpeiid TeHOB.
W3onsmms n murpanus. EcrecTBeHHBIN 0TOOp — HANPaBISIONHMN (aKTOP IBOIIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[TpucocoOneHHOCT,  OPraHU3MOB  KaK — pe3yiabTaT  dBOJIONHMH.  [Ipumepsr
MPUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(]o3bl 1 UANOAATITAIINH.

Bun u BupooOpasoBanue. Kpurepun Buma. OcHoBHbIE (HOpMBI BUI000pa30BaHHMS:
reorpagpuIecKoe, IKOJIOTHIECKOEe

1.5

MaKpOBBOJ'IIOLII/Iﬂ. (I)OpMBI 9BOJIIOIIMH: (I)I/I.HCTI/I‘-ICCKB.SI, AUBCPIrCHTHAA,
KOHBCPIrcHTHAs, napajjicjbHasl. HCO6paTI/IMOCTL OBOJIIOIITMH




Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble NpENCTaBICHUA O 3apOXIACHUM KU3HHU. Hayusele runoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emse: abuoreHe3 M TaHCIEpMus. XUMHUYECKas
9BOJIIOIMS.  DKCIIEPUMEHTAJIBHOE  MOATBEP)KICHUE  XUMHUYECKOM  3BOJIOLHU.
Havanphbpie stanbl Ouosnoruudeckoi spostouuu. I'mnmoreza PHK-mupa. Ilepsbie
KJIETKM M UX 3BOIOLMsA. POPMHUPOBAHNE OCHOBHBIX T'PYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xm3Hu Ha 3emiue mo spaM u nepuoaaM. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. llaneosoiickas spa u €€ mnepuoabl: KeMOpHUICKUH,
OPIOBUKCKHH,  CHIypUHCKUHM, JEBOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHUM.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ nepuopl: NajieoreHOBbIM, HEOT€HOBBINA, aHTPOIOTE€HOBBIM.
XapakTepucTuka KiIUMaTa W TeoJIOTMYecKUX mporeccoB. OCHOBHbBIE 3Tambl
9BOJIIOIIMM PACTUTENIBHOTO W JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [losiBIeHHE, pacliBET U BBIMUpPAHHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema oOpraHMyeckoro Mupa Kak oOTpaxeHue 3Bojouud. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB

24

DBoJIOLMS YenoBeKa. AHTPOMNOJIOrHs Kak Hayka. Pa3BuTue MpencTaBiIeHUHA O
MIPOUCXOXKICHUN dYelloBeKka. Meroabl H3ydeHHs aHTpororesesa. CxojacTtBa U
pasnuuus yesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.
JBuxymue cuibl ((axktopsl) aHTpororeHe3a. HacnencTBeHHass M3MEHUHMBOCTh U
€CTECTBEHHBIN 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHNUE OPYAUHA Tpya,
MBIIIUIEHUE, PEUb

2.5

OcHOBHBIE CTaJuU W BETBU DBOJIOIUH 4YEJIOBEKa: AaBCTPAJONMUTEKH, YenoBek
ymenbii, YenoBek npsMoxoasimuii, YenoBek HeaHaepTanbCckuid, YenoBeK pa3yMHBbIN.
Haxonku ~ uckomaembIX  OCTaHKOB, BpeMsl  CYILECTBOBaHUA, 00macThb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Uenoseueckne packl. OCHOBHBIC OOJBIIME pachl: €BpOTCOMIHASA (EBpasuiickasi),
HETpO-aBCTpaNONIHAs (3KBAaTOpUAIbHAS), MOHTOJIOUIHAS (A3UATCKO-aMEPUKAHCKas).
YepTbl NPHUCIIOCOOIIEHHOCTH MPEACTABUTENCH YEIOBEYECKUX pPAaC K YCIOBHSAM
cymectBoBaHus. EnuHCTBO uenoBeveckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXKarolas cpeia

3.1

OKoIoTHA Kak HayKa. 3azlaq1/1 U pasaciibl 5KOJIOTHH. MCTO,Z[BI OKOJIOTHYCCKUX
HCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHHUC. CpeIH:I oOuTaHus OPraHnu3MoB:
BOJHAs, HA3EMHO-BO3AyllIHAsl, [IOUYBCHHA, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue  (akrtopsl.  Kmaccupukanus — skomoruueckux — (HakToOpoB:
abuotuyeckre, OHOTHYECKHE U aHTPOINOTeHHbIe. JleiicTBHE HKOIOTHYECKHUX
(hakTOPOB Ha OPTaHU3MBI

3.3

Abuotuueckue (akTOphl: CBET, TEMIepaTypa, BIAKHOCTb. DOTONEpHOAU3M.
[Ipucnocobnenuss  opraHu3MOoB K  JEUCTBUIO  aOMOTHMYECKHX  (PaKTOPOB.
buonoruueckre puTMbl

3.4

buotnueckue Qaxkropsl. Buabl OuMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpEHIIMS,
XUIIHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCAJIU3M (HaxJ1eOHHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAIIN3M, HEUTpaIN3M. 3HaueHue OMOTUYECKHX
B3aMMO/ICHCTBHUH ISl CYIIECTBOBAHMS OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUUECKHUE XapaKTCPUCTUKU TMONYIISAINU. OcHOBHBIC TTOKa3aTeIN MOy
YUCJICHHOCTb, IINIOTHOCTH, pPOXAAEMOCTb, CMCPTHOCTb, MPUPOCT, MUTPALUA.
I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOMYJISIIUA U et pPeryidnusa

COO6H.[CCTBE[ M 3KOJIOT'MYCCKHUEC CUCTCMBI




4.1

CoolmecTBO  opranusmMoB — OuoneHo3. CTpyKkrypbl OuHolleHO3a: BHIOBaf,
MPOCTPaHCTBeHHAs, Tpoduueckas (mumieBas). Buasl-gomuHanTel. CBsi3M B
OuoIIeHO3e

4.2

DKoyorndeckue cucTeMsbl (9kocuctemsl). [lorsTue 06 sKocucTeMe U OHOTEOICHO3E.
OYHKIMOHAIbHBIE  KOMIIOHEHTHl ~ SKOCUCTEMBI:  MPOJIYLEHTbl, KOHCYMEHTHI,
peayneHTsl. KpyroBopoT BewIecTB M MOTOK 3HEPruu B 3KkocucreMe. Tpoduueckue
(nuieBbie) ypoBHU 3KocucTeMbl. IlumieBbie nenu u cetd. OCHOBHbBIE MOKA3aTENH
HKOCHCTEMBI: Onmomacca, MPOIYKIHs. ODKOJOTHYECKHE MUPaMUABL: TPOIYKIIUH,
YHCICHHOCTH, OmoMacchl. CBOHCTBA IKOCHUCTEM: YCTOWYHMBOCTH, CAMOPETYISIHS,
passutue. Cykueccus

4.3

[Ipupoansie 3KOocHCTEMBI. DKOCHCTEMBI 03€p M pEeK. DKOCHCTEMa XBOHHOTO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 3KOCHCTEMBI. ATpOIKOCHUCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpasue kak  ¢akrop ycroiumBocTH  dKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiipl, cOCTaB U CTpyKTypa OHOCHEPHI.
Kusoe BemectBo u ero (ynkmuu. OcoOGeHHOCTH OMOchepsl Kak riao0ambHOM
9KocucTeMbl. JlMHAMUYecKoe paBHOBecME | oOOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOTEOXMMHUYECKHE ITUKIIBI AJIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Oumocdepe 3emud. AHTPOTIOTEHHBIE HW3MEHEHHUs1 B Owocdepe.
['moGanbHBIE SKOJTOTUUECKHUE TTPOOIEMBI.

OcHOBa PalMOHAIBHOTO YIIPABJICHUS TPUPOIHBIMH PECYPCAMH M UX UCIIOJIB30BAHHUE.
JlocTikeHusi OMOJIOTHH U OXpaHa MPHPOIBI




