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1.IlosicHuTEIbHAA 3alMCKA

Lenbto nzyuenus yaebHoro npeaMera «brnonorus» sBisieTcst oBlajeHue 00yqatonMUCs
3HAHMSIMHM O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHM3allld >KUBBIX CUCTEM pa3HOIO paHra Hu
npuoOpUTEHHE yYMEHHUI MCIOJIb30BAaTh 3TH 3HAHUS JUIA TPAMOTHBIX JCHCTBHHA B OTHOIICHUU
00BEKTOB >KMBOI MPUPOJIBI U PEIIEHUS Pa3IMUHbIX KU3HEHHBIX POOIEM.

3agauamu yueOHoro npeaMera «bruonorus» sBiIstOTCA:

OCBOEHHE OO0YYarOIIMMHCSI CUCTEMBl 3HAHUN O OHOJOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MPaBMIIaX, CIY)KalIMX OCHOBOM Ui (OpMHpOBaHHUSA
IPEJICTaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpPA, O METOJAaX HAy4yHOIO IO3HaHUS,
CTPOEHUHU, MHOr0o0OpasMM U OCOOCHHOCTAX JKUBBIX CHUCTEM Pa3HOTO YpPOBHS OpraHU3aLUM,
BBIIAIOIUXCSI OTKPBITUSAX B OMOJIOTHH;

¢dopmupoBaHue y 0OydyarOIIMXCsl MO3HABATENbHBIX, WHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B MpoIIecce aHalN3a JaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISAOB,
ujed ¥ MOIX0J0B U3yUEHHsI JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy OOyd4aromuxcs oOmeil KyiabTypbl, (DyHKIMOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSACHATH M OLICHUBAThH SBJICHHS OKPYXKAIOIIErO0 MUpPA JKUBOW MPHUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX PU U3y4YE€HUU OUOJIOTHH;

¢dopmupoBaHue y oOydyaromMXCsl YMEHUH WIIIOCTPUPOBATh 3HauU€HHE OHMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTHH;

BOCIUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI UYEIOBEKOM >KMBOM MPUPOJIBI,
HE0OXOIMMOCTH OEpPEeKHOr0 OTHOIICHUS K HEeH, COONIOIEHHS STHYECKUX HOPM IpU MPOBEACHUHU
OHMOJIOTHYECKUX UCCIIEIOBAHUN,

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIsl TIOBBIMICHHUS] YPOBHS 3KOJIOTHYECKOM
KYJIBTYpBbI, JUIsl JOPMUPOBAHUSHAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEJIHEBHOW KM3HM Ui OLIEHKU
MOCNEACTBUIA CBOEH NEATENbHOCTH 10 OTHOILEHHUIO K OKpYXarouiel cpene, cCOOCTBEHHOMY
3]10pOBbI0, 000CHOBaHME U COOIIOACHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

Mecto npeamera «buonorus» B yuyeOHOM IIaHe: B coOoTBeTcTBUU ¢ DenepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpPEIHEro oOuero odpa3zoBaHMs Y4eOHBIH
npeamer «buonorus», usyyaemblii Ha 0a30BOM YpOBHE SIBISETCS O0S3aTEIbHBIM Y4YEOHBIM
IpeIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOl o0nactu «EcTecTBeHHO-Hay4YHbIe TpeameTs» Ha
uszydenue npeamera buosnorus B 10 knacce orBoautcs 34 yaca B rox (1 gac B Henemo), B 11
Kjacce oTBoauTCs 34 vaca B roj (1 4ac B Helemo)

Jlig peanu3zanuy IporpaMMbl UCHOIB3YIOTCS yueOHuku: buonorus 10 kmace: yue0. [ns
oOmeoOpa3zoBar. Opranuzanuii: 6a3oBbiii ypoBens/ A.A. Kamenckuii, E.K. Kacnepckas, B.U.
CuBoriazos. -2-¢ 3. — M.:IIpocBemenue, 2020.-159 c:un. — ISBN 978-5-09-074643-4.
Buonorus 11 kmacc: yue6. [Ing obmeoOpazoBar. Opranuszanmii: 06a3oBblii ypoBeHb/ A.A.
Kamenckwii, E.K. Kacniepckas, B.M. CuBornazos. -2-¢ uzn. — M.:Ilpocsemenwne, 2020.-208 c:wr.
— ISBN 978-5-09-074644-1.

Pabouas nmporpamma yueO6HOTO npeameta «bruonorusy» (6a30BbIi ypOBEHB) COCTABIICHA C
yuyeToM pabouell mporpaMMbl BOCIUTaHHMA. BocmuTarenbHbI MOTEHIMAN JAHHOTO Y4eOHOIo
npeaMmera o0ecleyrBaeT pealu3alMio  CIEIYIOIUX LEJNEBbIX NPUOPUTETOB BOCIUTAHUSA
o0yJaromuxcs:

YCTAHOBJICHHE JOBEPUTEIIBHBIX OTHOILIEHUM MEXIYy YYMTEIeM M €ro ydeHHKaMH,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCHPHUATHIO Y4YaIIMMHUCS TpeOOBaHUM M HpOCchO yduTess,
NPUBJIECUCHUIO HMX BHHMMaHUS K 00CyXJaeMOM Ha ypoke HHGPOpMalMM, AKTHBM3ALMU HX
II03HABATEJILHOM 1E€ATENbHOCTH;

OOYX/I€HUE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOIIEHpPUHATBIE HOPMbI IOBEICHUS,
npaBuWiIa OOLICHUS CO CTAPIIUMH (YUHUTENSAMH) M CBEPCTHUKAMHU (IIKOJBHUKAMU), MPUHLUIIBI
y4eOHOM TUCHUIUIMHBI U CAaMOOPTaHU3alHy;



[IPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3Yy4aeMbIX Ha YpPOKax
SIBIICHUH, OpraHu3aius uxX paboThl ¢ IOTy4aeMOi Ha YPOKE COLMATBHO 3HAYMMON HH(pOpManuen
— WHUIUUPOBAHUE €€ OOCYKICHMSI, BHICKA3bIBAHUS YYAIIUMUCS CBOETO MHEHHS IO €€ MOBOIY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;

MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIepKaHusl yueOHOro IpeIMeTa yepes
JEMOHCTPALIMIO JETSAM MPUMEPOB OTBETCTBEHHOI0, TPAXIAHCKOTO IMOBEJACHUs, IMPOSBICHUS
YEJIOBEKOIIOOUS U TOOPOCEPICYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB /I YTCHMUS,
3a/1a4 JUIsl perieHus, MpoOJIeMHBIX CUTYyallui A 00CyKIeHUs B KJlacce;

MPUMEHEHHUE Ha yYpOKE HHTEPAKTUBHBIX (OpM PaOOTHI y4YalTUXCs: WHTEIUICKTYaIbHBIX
UTp, CTUMYJIMPYIOLIMX TTO3HABATEIbHYI0 MOTUBALIMIO IKOJIBHUKOB; TUIAKTUYECKOrO TeaTpa, I1e
MOJTyYEeHHBIC HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTPaJbHBIX IOCTAHOBKAX; JAWCKYCCHH,
KOTOpBIE JAIOT yYallluMCS BO3MOKHOCTh TPUOOPECTH OMBIT BeICHUSI KOHCTPYKTUBHOTO IUAJIOra;
rpynmnoBoil paboThl Wi pabOTHI B TMapax, KOTOPHIE y4aT INKOJHHUKOB KOMaHIHON paboTe u
B3aUMOJICHCTBUIO C JPYTUMU AETbMU;

BKJIIOYEHUE B YPOK HUTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOACPKATh MOTHBAILIUIO
JeTed K TOJYYEHUIO 3HAaHWW, HaJaXKMBAaHUIO MO3UTHUBHBIX MEXJIWYHOCTHBIX OTHOLICHUH B
KJIacce, TOMOTaloT YCTaHOBIIEHUIO JOOpOXKeIaTeNbHON aTMOC(hephl BO BPEMsI YPOKa;

opranm3anus IepcTBa MOTHBUPOBAHHBIX M OJPYAUPOBAHHBIX YyYalIMXCAd HAI HX
HEYCTICBAIOIIUMH OJHOKJIACCHUKAMHM, JAIOIIEr0 IMKOJbHUKAM COLMAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3aUMHOW MTOMOIIIH;

WHULIMMPOBAHUE U TIOJJICPKKA MCCIEIOBATEIHCKON JCATENHHOCTH IIKOJBHUKOB B
paMKax peaJi3aluyd UMU UHAUBUIYAIBHBIX U TPYIIOBBIX HMCCIEI0BATEIbCKUX MPOEKTOB, YTO
JACT  IIKOJIBHMUKAM  BO3MOXKHOCTh  TMPHOOPECTH  HABBIK  CaMOCTOSITEIBHOTO — PEIICHUS
TEOPETUYECKON MPOOIEMBbl, HABBIK TeHEPUPOBAHUS U O0GOPMIICHHSI COOCTBEHHBIX HJEH, HABBIK
YBOKUTEIHPHOTO OTHOIICHHWS K YYyKUM uAesM, OG(OpMIICHHBIM B pabdoTax JApyrux
uccleoBaTeNeil, HaBbIK MyOJIMYHOTO BBICTYIUICHHS TIEpe]l ayJUTOpHel, apryMEeHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOYKH 3PEHUSI.
2.Conep:xanue Kypca «buosorusi» (6a3oBblii ypoBenb)10 kiaace
1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uimocodueit, STUKOWU, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
dbopMUPOBAHNUY COBPEMEHHOM HAy4YHOU KapTUHBI MUpa. CucTeMa OMOJOTHYEeCKHIX HayK.

MeToapl TO3HAHUS KUBOUM MPUPOABI (HAOII0IeHNE, SKCIEPUMEHT, ONTMCAaHNE, U3MEpPEHNUE,
KIIacCU(pUKAIUs, MOJSIUPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

2. ’)KuBble CHCTEMbI M KX OPraHU3aLMs.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHust Ouonoruu. OTIWYHE >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CpoiicTBa OumocucTeM H HX pazHooOpasue. YPOBHU OpraHU3alUd OMOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbI, OPraHU3MEHHbIA,  MOMYJISIHUOHHO-BUIAOBOA,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKUH ), OMOCHEPHBIN.

3. XuMH4YeCKHNi COCTAB M CTPOEHHUE KJIETKH.

XUMHYECKUI COCTaB KJIETKHU. XUMHUUYECKUE  DJIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. BoJ1a 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKA BOJbI M MUHEpAIbHBIX BELIECTB B KieTKe. [loamepxaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKUCIIOTBI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMBIC AMUHOKHUCIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIM OEITKOB.

®epMeHThl — Ouonornyeckue kKaranu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatnas  creuuduunocts.  Kodepmentsl. Burtamunbpl. Otnwuus — QepMeHTOB  OT
HEOPTraHWYECKUX KaTalIn3aTOPOB.
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VYraeBosl: MOHOCaxapusl (IIF0K03a, pru0o3a U Je30kcupr0o03a), 1ucaxapusl (caxaposa,
JaKTO3a) W ToJucaxapuabl (Kpaxmal, TIUKOTeH, IeJulto03a). buomormueckue QyHKIMH
YIJIIEBOJIOB.

Jlunuaer:  Tpurauuepunasl, ¢Gochomunuael, crepouasl. [uapodpmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckne QpyHkumu nunuaoB. CpaBHEHUE YIJIEBOIOB, OEIKOB M JIUMHUIOB Kak
MCTOYHUKOB HEPIHUH.

Hyxnennoseie kucnortsr: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKIIEHHOBBIX KHCIIOT.
Crpoenne u ¢gynkuuu JJHK. Crpoenne u ¢ynxuuu PHK. Bugst PHK. AT®: crpoenue u
(GyHKIIH.

[MuTonorus — Hayka o kieTke. KierouHas Teopuss — npUMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYYHOM IO3HAHUH. MeTO1bl U3YUEHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO0mue Npu3HaKM KJIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosekynbl JIHK kak reHeTrmueckuii anmapar, cucTeMa CHHTe3a Oeka.

Tumsl KJIETOK: »JyKapHOTHYecKas M MpokapuoTHyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuotTuyeckou kiuetku. Knetounast ctenka 6akrepuil. CTpoeHHE 3YKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKIIHH.
[TnazmaTtuueckas MemOpaHa, e€ cBoiWcTBa M (QyHkuuu. [luTomnazmMa u €€ OpraHOUIBI
OnnomeMOpannblie opranouas! kietku: I1IC, annapat 'onpmku, muzocomsl. [lomyaBToHOMHBIE
OpraHouzpl KJIETKH: MHUTOXOHApHUH, MiacTuibl. IIpomcxoxneHne MUTOXOHAPUM U IIIACTHI.
Bunbl nnactua. HememOpanHble opraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUUKH, KTYyTUKU. DyHKIIMU OPraHOMI0B KIETKU. BritoueHus.

SAnpo — perynsatopHsblil neHTp kieTku. CTpoeHue saapa: sijaepHas 000J04yKa, KapuoIuiasma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

Jlabopamopuyvie u npakmuueckue padomaoi.

1.M3ydeHune kaTaluTUYECKO aKTUBHOCTU ()EPMEHTOB (Ha MPUMEPE aMUIa3bl WIIM KaTajasbl).
2.M3yueHne cTpoeHMs KJIETOK pACTEHUH, )KUBOTHBIX U OaKTEpHid 110JI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OnucaHue.

4. /KusHeneATeJbHOCTDb KJIETKH.

OOmeH BemecTB, WIM MeTabonu3M. AccUMWISIIMS  (IJJaCTUYECKUH OOMEH) u
JUCCUMIIIALIUS (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Ponb
3aKOHOB COXpPaHEHUS BELIECTB U YHEPTUH B IOHUMAHUK METa0O0Iu3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTpPOoGHBINH U rereporpodHslif. Pors depmeHToB B 00MeHe
BELIECTB U MIPEBPALECHUH SHEPTUU B KIIETKE.

®otocunte3. CeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILICHUS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHHIH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHE OaKkTepuu. 3HAUYE€HHWE XEMOCHHTE3a i KU3HHU Ha
3eme.

DHepreTHYeckuii OoOMEH B  KJeTKe. PaciieruieHne  BeIecTB,  BBIACICHHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl YHEpreTuueckoro oomena. I'mukomnus. bpoxxenue u
ero Buabl. KucimoponHoe oOkuciaeHWe, WIM  KI€TOYHOE  JbixaHue. OKHCIUTENBHOE
docdopmmpoBanne. IHPEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

Peakiuu matpuyHoro cuHTe3a. ['enernueckas wuHbopmamus u JHK. Peanuzamms
TeHEeTUYECKO MH(popMalMu B KieTke. ['eHeTHuecKuil KoJ M ero CBOWCTBAa. TpPaHCKpHUIILIUS —
matpuunblii cuate3 PHK. Tpancnsiusa — 6uocunTte3 Oenka. Drtamnbl Tpancasauun. KoaupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Hexnerounsie ¢opMbl xku3Hu — BHUpyChl. HMctopusi otkpeitusi BupycoB (. U.
NBanoBckwii). OcOOEHHOCTH CTPOCHUS M )KM3HEHHOTO LIKMKIIA BUpPYcoB. bakrepuodaru. bonesnu
pacTeHHi, JKUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIC BUpycaMu. Bupyc nmMMmyHoznedunuTa yenoseka



(BUY) - Bozoymutenp CIIMJla. OOpaTHas TpaHCKpHUIIIMSA, peBepTa3a M HMHTErpasa.
[TpodunakTuka pacnpocTpaHSHHs] BAPYCHBIX 3a00ICBaHUIA.
5. PasMHOKeHHe 1 HHAMBHAYAJbHOE PA3BUTHE OPTraHNU3MOB.

Knerounslii MK, WM KU3HEHHBIA IHMKI KieTkd. MHTepdaza m muto3. Ilpomeccsl,
npoTrekarome B uHTepdaze. Permukamms — peakius matpuanoro cuHte3a JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIN Ha0Op — KapHOTUM. [IUTUIOMAHBIN M TalJOUIHBIA XPOMOCOMHBIE
HaOopbl. XpoMmatusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHUS W MHIUBUIYaJIbHOTO PA3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramgum muto3a. Ilpomecchl, mpoucXoAasdiiue Ha pPasHbIX
CTaAUsAX MUTO3a. BUOIOrn4ecKkuii CMbICII MUTO3A.

[Tporpammupyemast ruOEIb KIETKH — aromnTo3.

®opMBl  pa3MHOXKEHHSI OpPraHHM3MOB: Oecrosioe U TMoJoBoe. Buabl Oecmonoro
Pa3MHOXKEHHUS: JIeJIEHHE HaJBOE, MMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHMUE,
BETre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €ro 3HAYEHUE s
CEJIEKIIUH.

[TomoBoe pa3MHOKEHHUE, €T0 OTJIMYHS OT OECTONOrO.

Meiio3. Craguu wmeitoza. Ilpoueccsl, mpoucxomasimme Ha cTaausx meiiosza. I[loBegenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC M 3HaYEHUE MEH03a.

["amerorenes — mporuecc 00pa3oBaHus MOJIOBBIX KIETOK Yy *KUBOTHBIX. [los0BBIE *Kene3bl:
CEMEHHHUKHU M simuHuKH. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaTo30HI,
AlLeKIIeTKa) — crepmaroreHes M oBoreHe3. (OCOOEHHOCTHM CTPOEHMsS SIMIEKIETOK U
cnepmaro3onzioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHATBHOTO Pa3BUTHA Y IO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTpyJIsALMs,
opranorenes. IloctamOpuonanbHoe pa3BuTHe. THUMBI MOCTIMOPHOHATBHOIO Pa3BUTHSL: MPSIMOE,
HenpsiMoe (JIM4nHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pazBurue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHS.

Jlabopamopnvle u npakmuyeckue padomaoi:

1.Habmroienue MuTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
2.M3yueHne CTpOCHHUS OJOBBIX KIETOK Ha TOTOBBIX MUKpOIpenapaTax.

6. HacsieACTBEHHOCTh H M3MEHYHUBOCTH OPraHU3MOB.

IIpenmMer u 3agaun TeHeTHKU. Mcropus pasBuUTHS TeHETHKH. Posb muTonoruu u
HMOPHUOJIOTHU B CTAHOBJIEHUU I'€HETHKHU. BKilag poccuiickux U 3apyO0eXHbIX YUEHBIX B pa3BUTHE
TeHETUKU. MeToabl TeHeTHKH (TMOPUAONOTUYECKUH, LUTOICeHETHYECKUH, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HCIIOIb3yeMast B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MPU3HAKOB, YycTaHoBJieHHble [.  Mengenem.
MonorubpuaHoe cKperuBaHie. 3aK0H eIMHO-00pa3us ruOpuI0B repBoro nokosieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH paculeIUieHus MNpu3HakoB. ['mmore3a uyucToThl ramet. llomHoe u
HEIOJHOE JOMUHHUPOBAHHUE.

JurubpugHoe  ckpemmMBaHHME. 3aKOH HE3aBHCHMOIO  HAclelIOBaHUS  IPU3HAKOB.
LluToreHeTHYECKHUE OCHOBBI JUTHMOPUIHOTO CKPELIMBaHMUA. AHAIU3UPYIOIIEe CKpelIUBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEICHHS T€HOTUIIAa OCOOU.

CueruieHHoe HacnenoBaHue mnpu3HakoB. PaGora T. Moprana 1o CHEIUICHHOMY
HacJeJ0BaHUIO TeHOB. HapylieHue clierieHus TeHOB B pe3ysIbTaTe KPOCCHHIOBEpPA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUeCKue KapThl.

I'enetnka mosia. XpoMOCOMHOE OIpEIEIECHUE Toa. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
'omorameTrHele M rereporamMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.



N3menunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIECTBEHHAs U HacleACTBeHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHUMBOCTH. XapaKTEPHCTUKA MOJU(PHUKAIMOHHON W3MEHYHBOCTH.
BapuanunonHslil psa u BapuannoHHas kKpuas. Hopma peakiuum npusnaka. KonuuecTBeHHbIE U
Ka4eCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHnas, win reHoTUnu4eckas, "3aMeH4MBocTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u TONOBOM mpolecc — OCHOBAa KOMOMHATHBHONM W3MEHYMBOCTH. MyTallOHHAs
n3MeHunBocTh. Kitaccudukanust myrtanuii: reHHblE, XpOMOCOMHBIE, IeHOMHbIe. YacToTa u
NPUYUHBI MyTaluil. MyTtareHHsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOMN
n3menunBoctu H. . BaBunosa.

BuesinepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHKU YEJOBEKA:
TeHealoTUYeCKuil, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OUOXUMHUYECKHH, MOJIEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE ONpENeNIeHUe TIEHOTUIA: IOJHON€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUITUPOBaHUEe, B ToM uucie ¢ nomouipio I1I[P-ananusza. HacnenctBenusie 3a0oneBaHus
YyeJloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHON  MPEpacloiokEHHOCTHIO,
xpoMocoMHble Oone3Hn. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHIMITBEL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPOMUIAKTHKHE U JICUCHHUS] TEHETHYCCKIX
Oone3neil. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JIEUEHUU T€HETHUYECKHUX 3a00JIeBaHUI YeI0BeKa.

Jlabopamopuvle u npakmuueckue padomaoi:

1."3ydyenne MoOAU(PUKALIMOHHOW WM3MEHYMBOCTH, IIOCTPOCHHE BapHUALlMOHHOIO psAla U
BAapUALIMOHHOU KPUBON.

2.CocTtaBieHHE M aHAIN3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekmus Kak Hayka W Tpoliecc. 3apokICHUE CelIeKInu U aoMectukanus. Yuenne H. U.
BaBunoBa 0 LeHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHHd. LleHTpsI
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COopT, MOpoJa, TamMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbIil U MHAWBUIYAIbHBIM OTOOPHI B CEJIEKLUU
pacTeHui 1 XUBOTHBIX. OIleHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpelMBaHHe — UHOPUAMHT.
Yucrtas nuHua. CkpemuBaHue 4YHCTBIX JiMHUM. ['ereposuc, wunam rulOpuaHas cuia.
HeponctBenHoe ckpemmBanue — ayrOpuawar. OtnanéHHas THOpuau3amust M €€  YCIEeXH.
M cKyCcCTBEHHBIM MyTareHe3 W IOJIyYCHUE IOJUILUIONIOB. JIOCTHIKEHHUs CEJICKLUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorusg Kak OTpacib MNPOM3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl CO3JaHUs
pexomOunantHot JIHK um Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsie
KyJIbTYpbl. MUKpPOKJIOHAJIBHOE Pa3MHOXEHUE pacTeHUH. KioHMpoBaHMe BBHICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPraHMW3MOB. OKOJIOTHYECKHME M 3THdeckue mnpodiremel. MO —
TeHETUYECKU MOAU(DULINPOBAHHBIE OPraHU3MBI.

Copepxxanue kypca «buosorus» (6azoBblii ypoBenn)11 kiace
1. DBoaIOMOHHAS OHOJIOTHSA

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOpUHU. DBOJIIOLMOHHAS Teopus U €€
MecTO B OMOJI0ruy. BiusHue 3BOIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTMH U IPYTHX HAyK.

CBunerenbcTBa 3BoJOLMU. [laieoHTONOrMYECKHE: MOCIEAOBATEILHOCTD TOSBIICHUS
BUJIOB B MAJICOHTOJIOIMYECKON JIETONUCH, Iepexoanble GpopMbl. buoreorpapuyeckne: cxoacTBo
U paznuuue payH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrMYECKUe: CXOACTBA U pa3iuyMsl 3MOPUOHOB pa3HbIX BUAOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHOTOMMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYIAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJISIDHO-aHATOMUYECKHE: CXOJACTBO MEXAHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OomounonHas teopust Y.JlapBuHa.  [IpeAnochUiKM BO3HMKHOBEHUS JapBUHHU3MA.
JBmwkymme Ccuiabl  3BONMIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHUE MpU



OpPraHMYEHHOCTU PECypCOB, HEONpees€HHas H3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Cunretnueckas teopus 3ositonuu (CTI) u e€ ocHOBHBIE MOJIOKEHHS. MUKPOIBOJIIOIIHS.
[Tonmymnsiuyst Kak €AMHULIA BUJA U SBOJIIOLUH.

JBukymiue cuibl ((pakTophl) IBOJIONKUK BUIOB B MpHpojae. MyTallmoHHBIN mpolecc U
KOMOMHATHBHAs W3MEHYUBOCTh. [lomymnsiuoHHbIe BONHBI M Jpeid reHoB. M3omsamus u
MUTpaLus.

EctectBennblii oT00p — HampaBisiomuii Gaxtop 3BomONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3ylnbTaT  3Boiouud.  [lpumepsl
PUCTIOCOOICHNH Y OpraHu3MOB. ApoMOp(O3bI H HAHOATANITAIINH.

Bun u Bumoo6OpaszoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHI000pAa30BaHUSA:
reorpauueckoe, 3K0JI0rHuecKoe.

MuxkposBomrorusi. GopMbl 3BoMONMK: (UIETUYECKAs, TUBEPIeHTHAs, KOHBEPIeHTHAs,
napasuienpHas. HeoOpaTuMocTh 3BOITIOLMH.

[Ipoucxoxaenne  OT  HecCHEUAIM3UPOBaHHBIX  mpenkoB.  I[Iporpeccupyromas
cnenuanu3annsa. AganTuBHas pajauanus.

Jlabopamopuwie pabomeot.

1.CpaBHenue BU10B 10 MOP(OIOTHIECKOMY KPUTEPHIO»

2.0OcHOBHBIE IPUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa»
2. Bo3HMKHOBeHUE U pa3BUTHE KM3HM Ha 3em.ie.

JloHay4HbIE MIPENCTaBICHUS O 3apOXKIE€HUH KU3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHUS
KU3HU Ha 3emJsie: abuoreHe3 M MaHCIepMUs. XHUMUYECKas SBOMIONUSA. AOHOreHbIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPEMEHTAIBHOE MOATBEPKICHIE XUMUYECKON
sBoMONMK. HavanbHple dTambel  Omonormueckoi  sBomtonmu. [wmoreza PHK-mwupa.
dopMHpoBaHUE MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHE NMPOTOKIETKU. [lepBble KIETKH U MX
sBoIIIOLIMS. POPMUPOBAHUE OCHOBHBIX TPYII )KMBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emie mno 3pamM U nepuonaMm. Karapxeil. Apxelickas Hu
npotepo3oiickast dpel. [lanmeos3oiickas spa u €€ TEpPUOIbl: KEMOPHICKUA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickast 3pa 1 €€ Mepruobl: TPHACOBBIN, FOPCKHIL, MEJIOBBIN.

KaiiHo30iicKas 3pa u €€ nepropl: MajgeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMara U TeoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPACTUTENBFHOTO M KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U >KUBOTHBIX. IlosBieHwue,
paciBeT U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKoro Mupa Kak OTpakeHUeE 3BOJIIOLMUA. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBonronus 4enoBeKa. AHTpONoOJOrus Kak Hayka. PasButue mnpeacraBieHuil o
IIPOUCXO0KJICHUH YesloBeKa. MeTo bl n3ydeHus: antpornoreHe3a. CxoCcTBa U pa3iandus 4eJIOBEKa
1 )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0OKEHUE YEIIOBEKA.

JBwkymue cunbl  (pakropsl)aHTporioreHe3a. HacnenacTBeHHas HW3MEHYMBOCTh |
ecTecTBEeHHbII 0TO0p. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUM TPYla, MBILIICHHE,
peub.

OCHOBHBIE CTaJUU W BETKHU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKU, UEIOBEK yMEIBIH,
UYenoBek mnpsaMmoctosiunii, YenoBek Heanaeptaibckuii, YenoBek pasymubiili. Haxonku
HCKOIIA€MBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JaCTh pacnpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

YenoBeyeckue packl. OCHOBHBIE OOJIBIIME pachl: eBpolieouHast (eBpazuiickas), Herpo-
aBcTpajiousiHas  (dPKBaTopuajbHas), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCKas).  YepTsl
IPUCTIOCOOIEHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

3. OpraHu3Mbl U OKpY KalIIas cpeaa



DKojorus Kak Hayka. 3ajaud W pas3fenbl dKOJOTHMH. METOoJbl 3KOJOTHYECKHX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'0 YEJIOBEKA.

Cpeapl  oOuTaHus  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYILHAas, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAs!.

Okonorudeckue ¢akropbl. Kinaccuduxamus skonornueckux (hakTopoB: aOHOTHUECKHE,
OHOTHYECKHE U aHTPONOreHHbIe. J[elicTBHE IKOIOTMYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AbOuotndeckue  (GakTOpeI:  CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[TpucnocoOneHust OpraHU3MOB K ACHCTBUIO abnoTHYeCKUX QakTopoB. bruomoruveckue puTMbl.

buotnueckue Qakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBUIN: KOHKYPEHLIHUS,
XHUIIHAYECTBO, CUMOMO3 U ero Gopmel. [lapazutusM, koomeparus, MyTyallu3M, KOMMEHCATIU3M
(KBapTHUPAaHCTBO, HaXJEOHMUECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHIA JIs CYIIECTBOBAHUSI OPTaHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU TOMyasuur. OCHOBHBIE TIOKa3aTeNH IOMYJISINN:
YHCIEHHOCTh, IIJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YHCIICHHOCTH TIOIYJISIIIUH U €€ PEeTyJIISIIHSL.

Jlabopamopuwvie pabomot:

1.Mopdoonornueckne 0cOOEHHOCTH PACTEHUI U3 pa3HbIX MECT OOUTAHUS.
2.Bnusinue cBeTa Ha POCT M pa3BUTHE KOMHATHBIX PACTCHHIA.

4. Coo01iecTBa M 3KOJI0THYECKHE CHCTEMBbI

CoobmectBo  opranusmMoB —  OuonenHo3. CrTpykTypbl  OHOLIEHO3a:  BHIOBaf,
NpOCTpPaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-nomuHanTel. CBS3H B OHOIICHO3E.

DKoJorudeckne cuctembl (dKocuctembl). [loHsTHe 00 SKOCHCTeMEe U OMOTreOIeHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOAYICHTBI, KOHCYMEHTHI, PEIyICHTHI.
KpyroBopot BemiecTB M NMOTOK 3HEPruuM B 3KocHucTeme. Tpoduueckue (MUIIEBbIE) YPOBHH
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE TIIOKa3aTelld 3KOCHUCTEMBI: OMoMacca,
OPOAYKIMS. DKOJIOTHYECKHE MHPaMMIbL: TPOAYKIHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTue. CyKieccusl.

[IpupoaHble 3KOCHUCTEMBI. DKOCHCTEMBI 03Ep M peK. ODKOCHCTEeMa XBOHHOTO WM
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOTreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKocucTeMbl. bruoiorunueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak (axkrop ycrohunBocTH 3KocucteM. CoxpaHeHne OHOJIOrMYECKOro
pazHooOpasust Ha 3emuie. Yuenue B.UM. Bepuaackoro o Ouocdepe. I'panuibl, coctaB u
cTpykTypa Ouocdepsl. JKuoe BemectBo M ero ¢GyHKiuu. OcoOGeHHOCTH Ouocdepbl Kak
r100aTbHOM SKOCUCTEMBI. JIMHAMUYeCKOe paBHOBECHE M 0OpaTHas CBs3b B Omocdepe.

KpyroBopoTbsl BemiecTB M OHOT€OXMMHMUYECKHE IMKIJIBI 3JIEMEHTOB (YIJIepoAa, a30Ta).
3oHanbHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emin. AHTPONOreHHbIE M3MEHEHUsT B Ouocgepe.
['moGasibHBIE HKOJTOTHYECKHE TTPOOIIEMBI.

CocymecTBoBanue mnpupoibl U dYenoBeyecTBa. CoxpaHeHue OHOpa3HOOOpazus Kak
OCHOBa ycroilunBoctd Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHHUS TMPUPOIHBIMU
pecypcamu U X UCTob30BaHue. JlocTrKeHUs OMOJIOTUU U OXpaHa IPUPOJIBI.
3.IlnaHupyemble pe3yJibTaThl OCBOEHHsI y4eOHOro mnpeamera «buonorus» (6a3oBbIi
YPOBEHBb)

JInuHOCTHBIE pe3yJIbTaThl.
B cTpyKType AMYHOCTHBIX Pe3yIbTaTOB OCBOEHHS MpeaMeTa «buomaorus»
BBIJICJICHBI CJICAYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIUMHUCS POCCUNUCKON TPaKIaHCKON
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOINPEAEIICHHUIO,
HaJIMYUEe MOTHBAIlMM K OOy4YeHUIo OWOJIOrHH, LEeJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHHI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MUCTOPUYECKHUX TPATUIUNA Pa3BUTHS
OHMOJOTMYECKOro 3HAHUS, TOTOBHOCTb U CIIOCOOHOCTH OOY4YalOIIMXCS PYKOBOACTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPHUCYIIMMU  CHUCTEME



Ouosiornyeckoro 0o0pa3oBaHMs, HAJIWYME SKOJIOTMYECKOT0 IPAaBOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH
YKU3HEHHBIC IIIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeameTa «buosiorus» JOCTUraroTCs B €IUHCTBE
y4eOHOI M BOCIUTATENbHON JESATETbHOCTH B COOTBETCTBHM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH, IPUHATBIMU B
oOuiecTBe MpaBUJIaMHd UM HOPMaMHU MOBEAECHUS U CIIOCOOCTBYIOT IpoOIEccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS M CaMOPa3BUTHs, Pa3BUTHS BHYTPEHHEH MO3ULMUM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY TpyJa U CTapUIeMy IOKOJIEHUIO, B3aMMHOI'O
YB@KEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 M TpaJulysM
MHOTOHAIlMOHAIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpPYyKarollen cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHOro npeaMera «bruosnorusy 10mKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOlIecTBa,
pacIIMpeHe KU3HEHHOI'O OIbITa U OMbITA ACSITEIBHOCTH B IPOLIECCE PEATU3allid OCHOBHBIX
HaIpaBJ€HUI BOCIIUTATENIbHOMN 1€ATEIbHOCTH, B TOM YHCJE B YACTH:

1)epasrcoanckoco  éocnumanusi:  CPOPMHUPOBAHHOCTh  TPAKAAHCKOH  MO3HMIIUH
oOyuyarolerocss Kak akTUBHOTO M OTBETCTBEHHOI'O 4Ji€Ha POCCHMCKOrO OOIECTBAa; OCO3HAHME
CBOMX KOHCTUTYLMOHHBIX @IpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHa M IPABOMOPSJIKA;
TOTOBHOCTh K COBMECTHOH TBOpPYECKOW JEATENbHOCTH IPU CO3JAaHUM YYEOHBIX NPOEKTOB,
pelIeHUH Y4eOHBIX M IMO3HABATENbHBIX 3aJ1ad, BBHIMOJIHEHUH OHMOJOTHYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH OIpPENENsATh COOCTBEHHYIO MO3UILHUIO MO OTHOUICHHIO K SIBJCHHUSIM COBPEMEHHOMN
KU3HU U OOBICHATH €€; YMEHHE YUYUThIBaThb B CBOUX [JCHCTBUAX HEOOXOJUMOCTb
KOHCTPYKTUBHOTO B3aUMOJICHCTBUSL JIIOJIeH C pa3HbIMU YOEKIEHUSMHU, KYJIbTYPHBIMU
LEHHOCTSMU U COLMAJIBHBIM IOJIOKEHUEM;TOTOBHOCTh K COTPYIHHUYECTBY B Ipolecce
COBMECTHOT'O BBIIOJTHEHUS YU€OHBIX,

NIO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3aJa4, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MpPHU 00CYKJIEHUU CIOPHBIX BOIPOCOB OMOJIOIMYECKOTO COAECPKAHUS;TOTOBHOCTh K
T'YMAaHUTapHOU U BOJIOHTEPCKOM JCATENBHOCTH;

2)nampuomuyeckoeo 60CHUMAaHUsL:

c(OPMHPOBAHHOCTh POCCUHCKON IPa’KAAHCKON WIACHTUYHOCTH, MATPUOTU3MA, YBAXKECHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO s3bIK U KyJIBTYPY, IPOLLIOE U HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HAaCIEOUI0 W NaMATHUKaM IPUPOJBI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTaHOBJICHHE U Pa3BUTHE
OuoJsioruu, NOHUMaHUs 3HaueHMsI OMOJIOTMH B IO3HAHUU 3aKOHOB IIPUPO/BI, B dKU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiHas  yOexIEHHOCTb, TOTOBHOCTh K ciykeHuMro u 3amure OrteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3)0yX06HO-HPABCMEEHHO20 80CNUMAHUS

OCO3HAaHME JYXOBHBIX LEHHOCTEH pocCCHiiCKOro  Hapoaa; CcpOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOEC OTHOLICHME K CBOMM pPOJUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O NPHUHATHSA LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBMM C TPAAMLMSIMHM HapOa0B
Poccun;

4)acmemuuecko2o 80CnNUMaHus.
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JCTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUH;

IIOHMMaHHE SMOLIMOHAIBHOIO BO3AECUCTBUS XKUBOM IPUPOABI U €€ LIEeHHOCTH; TOTOBHOCTb
K CaMOBBIPa)KEHHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMJIEHHUE IPOSBIATh KauecTBAa TBOPUECKOU
JMYHOCTH;

5)pusuueckoeo eocnumanus, opmuposanus Kyibmypsl 300p06bsi U IMOYUOHATLHOZO
onacononyyusi.

MIOHMMAaHME U pealin3alus 310poBoro u 0e3onacHoro odpasa Ku3HU (310pOBOE
NUTaHue, COOMI0EHNE TUTHEHNYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHITUN U
OT/bIXa, PEryisipHas (pu3nyeckasi aKTUBHOCTb), OEPEXKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10pPOBbIO;

NOHUMaHWE LEHHOCTH MPaBUI MHIUBUAYAJIBbHOIO M KOJUIEKTUBHOTO 0©€3011acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPHITHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHHS aJIKOTroJs,
HapKOTUKOB, KypEHUs);

6)mpyooeoco eocnumanusi:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K  AKTUBHOW  JEATENBbHOCTH  TEXHOJOTMYECKOM M  COLUaIbHOU
HaNpaBJIE€HHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIILHO BBIMOJHATH
TaKylo JesITeIbHOCTD;

MHTEpEC K pa3InIHbIM cepam mpodecCHOHATBHON IeATEIIbHOCTH, YMEHHE
COBEpIATh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccud M peanu3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI; TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa30BaHUIO Ha
NPOTSKEHUH BCEH JKU3HU;

T)aKon02uueck020 6OCNUMAaHUs.

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLICHHE K PUPO/Ie KaK CTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHUS,

MIOBBIIIEHUE YPOBHS HKOJOTHUECKOW KYJIbTYphl: MPUOOPETEHHE OIBbITA IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUH JJIs1 OKPY>KaIOIIel CpeIbl;

OCO3HaHME TJO0AIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM U MyTed WX pelleHus;
CIIOCOOHOCTh MCIIOJIB30BaTh MPHOOpETaeMble MPU M3YYEHUU OMOJIOTMM 3HAHUS U YMEHUS Mpu
peleHny npodIieM, CBA3aHHBIX C pallMOHAIBHBIM IIPUPOIOTIONIb30BaHHEM (COOII0IEHUE TPABUIT
MOBEJICHUSI B MPUPOJE, HANPABJICHHBIX Ha COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAaX, OXpaHy
BUJIOB, 3KOCHCTEM, Ouochepsl);

AaKTUBHOE HEMpUSITHE ACHCTBUN, NMPUHOCSIIMX Bpel OKpYXarouled mpHponHOMl cpene,
YMEHHE MPOTHO3MPOBATH HEOJIATONPHUATHBIE KOJIOTHYECKHUE MOCIEACTBHS NMPEeANPUHUMAEMbIX
JIEMCTBAN U MPEAOTBPAILATh UX;

HaJIMYME Pa3BUTOrO SKOJOTMYECKOIO MBIIIJIEHHS, SKOJIOIMYECKON KYyJIBTYpbI, OIbITa
JESTEeIbHOCTH JKOJIOIMYECKOM HAIpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS UMH B
[I0O3HABATEJIbHOM, KOMMYHMKAaTUBHOM M COLMAJIbHOM IPAaKTUKE, NOTOBHOCTU K YYacTUIO B
IPaKTUYECKOH JIEeATEIbHOCTH SKOJIOTNYECKON HAIIPABIEHHOCTH;

8)yennocmu nayunozo nosHanus:

C(OPMHPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKl M OOLICCTBEHHOW TPAKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTa B IOJHUKYJIbTYPHOM MHPE; COBEPLICHCTBOBaHHE
S3bIKOBOM M UYHUTATENbCKOM KYyJIbTYphl KaK CpeJICTBA B3aUMOJCHCTBUS MEXIY JIOABMU H
IIO3HAHUS MUPA;

MOHUMaHHUE CIEeUU(PUKU OHOJOTUM KaK HAyKH, OCO3HaHUS €€ ponu B (OPMHUPOBAHUU
PaLMOHAIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3JaHUH LIEIIOCTHOIO IPEACTABICHU 00 OKpY’KaroLleM
MHUpEe KaKk O eIMHCTBE NPUPOABI, YeJIOBeKa U oOmecTBa, B MO3HAHUU MNPUPOIHBIX
3aKOHOMEPHOCTEH U PELICHUH IPOOJIeM COXPaHEHHsI TPUPOJHOIO PABHOBECHUS;
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yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LIMBUIM3ALUU: O0ecTIeYeHUs
HOBOTO YPOBHS Pa3BUTHUsSI MEIHUIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTH, CIIOCOOHBIX
pelarh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOUCKA ITYTEeH BbIX0/a M3 II100aIbHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueH s Iepexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OMOJOIMYECKUX 3HAHUHN B II€JIAX MOBBIMLIEHHS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAay4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00y4Jaronwmxcs, popMupyeMoit Ipu U3y4eHUn OHOJIOTHY;

MMOHMMAHHE CYIIHOCTH METOJIOB MIO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJyyaeMble 3HAHUS s aHaiu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOIIET0 MHUpPAa M MPOUCXOISAIIMX B HEM H3MEHEHUH, YMEHHE JesaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4yHBIX ()AaKTOB M MMEIOLIUXCSA JAHHBIX C LEIbI0 IOJNyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCIOJb30BaTh OMOJOTMYECKUE 3HAHUSA Ul pEIICHUs
po0JieM B peaNIbHBIX )KMU3HEHHBIX CUTYALMSX;

OCO3HAHUE LIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH IIPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTIIMH.

MertanpeaMeTHbie pe3yabTaThl:

MeramnpeamMeTHble pe3ynbTaThl OCBOCHHUSI Y4eOHOro mpeaMera «buoorus» BKIIOYAIOT:
3HauuMMble 71 (OPMHUPOBAHHS MHMPOBO33PEHMSI OOYYAIOIIMXCS  MEXKIHUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) 00IIeHayuHble OHATHUS, OTPAXKAIOLIHE LEJIOCTHOCTh HAyYHON KapTUHBI MHpa
U crienuuKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs,
SBJICHUE, TPOIeCC, CHUCTeMa, HAy4HBIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleA0BaHUEe, HAOIIOJeHHE, M3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEPCAJIbHBIE
yueOHble JeiicTBUs (MO3HABaTelIbHbIE, KOMMYHMKATUBHBIE, PETYJISATUBHBIE), 00ECIeUnBaIOINe
dbopmupoBanrne (HyHKIIMOHATHLHON TPAMOTHOCTH U COLMAIBHONW KOMIETCHITUH OO0Yy4YaroIuXcs,
CHOCOOHOCTh 00yyaronumxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHbIE ICHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

Ilosnasamenvhvie yHugepcanbhbie yuednvie 0eticmsusl

bazosvie nocuueckue oeticmeusi:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyaJU3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOECHUMM 3HAHUN MNPUEMBI JOTMYECKOIO MBILIUICHUA (aHalu3a,
CHHTE3a, CpaBHEHHUS, KIAaCCU(PHUKAIMM, OOOOIEHHs), PpaCKpbIBaThb CMBICA OHOJIOIMYECKHX
HOHATHH (BBLAEIATh UX XapaKTEepPHbIE IPU3HAKH, YCTaHABIMBATh CBA3H C APYTUMH HOHATHAMM);
OINpEACIIATD LU AEATEIBHOCTH, 3a1aBasi MapaMeTPbl U KPUTEPUH UX AOCTUKEHHSI, COOTHOCUTH
pE3yJIbTaThl ACATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCMOJIb30BAaTh OMOJIOTHYECKHE MOHATUS Il OOBSICHEHUS (AKTOB U SBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIAT 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAacCMaTPUBAEMBbIX SBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJEIIBHBIE CPENCTBA Ul MPEACTABICHUS CYIECTBEHHBIX CBSA3ECH H
OTHOILICHUNA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TAKXKE MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH()OPMALIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MOpoOJeMbl C  y4&TOM aHalIM3a HMMEIOIIUXCS
MaTEpUaIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;
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BHOCUTb KOPPEKTHUBBI B JESATEILHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LEJSIM,
OIICHUBATh PHUCKH IOCICJACTBUI JEATEIBHOCTH; KOOPIMHUPOBATH W BBHITIOIHATH padboOTy B
YCIIOBUSIX PEANbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

basosvie uccneoosamenvckue deticmeusi:

BIIJICTh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOESKTHON AEATEeIbHOCTH, HABBIKAMHU
paspetnieHus mpodeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/OB
pellIeHus] MPaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

WCIIONIb30BaTh PA3IUYHbIC BUIBI JEATEILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaluy, MTPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YU4EOHBIX CUTYaIUsX, B TOM 4YHCIE MpHU
CO3/IaHUU YYCOHBIX M COIMAILHBIX TIPOCKTOB;

(hopMUpPOBATh HAYYHBIN TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSATHSMH U METOJIaMH; CTaBUTh M (DOPMYITHPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTCIILHON
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyalU3WpOBAaTh 3a/1ady, BBIABUTATH
TUMNOTE3y €€ pelleHHs, HaxXxOOuTh AapryMEHTHI IJIs JO0Ka3aTelbCTBA CBOHMX YTBEPKACHUI,
3a/1aBaTh TMapaMeTpbl WU KPUTEPHUU PEIICHUS; aHAIM3UPOBATH IOJYUYCHHBIC B XOJIC PEIICHUS
3a/la4yl Pe3yNbTaThl, KPUTHUECKHU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OLIEHWBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBISThH
1eJICHANPaBICHHBIA MMOUCK TIEPEHOCa CPEJCTB M CIOCOOOB NEUCTBUS B MPOdeCcCHOHATHHYIO
cpeny,

yMETh TIEPCHOCHTHh 3HAHUS B TIO3HABATEIBHYIO U  TMPAKTHYECKYI0  OOJacTH
KU3HEACATENILHOCTH; YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC WJICH, IpEJIaraTb OPUTHHAIBHBIC ITOJXOJMBI W PEIICHUS, CTAaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE albTePHATUBHBIE PEIICHHUS.

Paboma ¢ ungopmayueri:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHUKAX MH(OpMammu (TEKCTe y4yeOHOTro mocoous,
HayYHO-TIOMYJISIPHON JIMTEpaType, OMOJIOTHIECKUX CIIOBAPAX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMALMIO PA3THYHBIX BHUAOB H (HOpM
MPEACTABJICHUS, KPUTUYECKH OIICHWBAaTh €€ JOCTOBEPHOCTh H  HEMPOTHBOPEUYHUBOCTH;
dbopMynupoBaTh 3ampochl W MPHUMEHSTh pa3IUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Ouosornueckoi nH(GopManuu, HeOOXOAMMOM JIJIsl BEITIOJTHEHHSI YISOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT HCIONB30BaHMS WH(OPMAINMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO WCIOJIL30BAHUS PA3JIMYHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTHUMANBHYIO (POPMY MPEACTaBICHUSI OMOIOTHUeCKON NHPOpMAITUU
(cxembl, TpaduKH, AMArpaMMbl, TAOIHIIbI, PUCYHKH U JPYToe);

WCIIONIb30BaTh HAyYHBIA SI3bIK B KaueCTBE CpPEICTBA MpuU paboTe ¢ OMOIOTHYECKOU
uHbopMaluelt: MPUMEHITh XUMUYecKue, (U3NYEeCKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPECTBA HAIJIATHOCTH;

BIIAJICTh HABBIKAMU pPACIO3HABAHWS H 3allUThl HHPOpMAIMK, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Kommynuxamusnvie ynusepcanvhuie yueOHvie Oeticmeust

Oobwenue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax »KU3HU, aKTUBHO Yy4aCTBOBATh

B JMAJIOT€ WIM JUCKYCCHUM IO CYLIECTBY 0O0CyXkaaeMod Tembl (yMEHHE 3aJaBaThb BOIPOCHI,
BBICKA3bIBAaTh CYXJEHHUS OTHOCUTEIIBHO BBIMIOJIHEHUS TMpeajiaraeMoil 3a/ladyd, Y4YUTHIBATh
UHTEpEChl U COTJIACOBAHHOCTb MO3UIMI JPYrMX YYacTHHUKOB JMajora WIH JUCKYCCHH);
pacmo3HaBaTh HeBepOalbHBIC CpelNCTBa OOIICHHS, MOHMUMATh 3HAYEHUE COIMATBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS! KOH(QIMKTHBIX CUTYyallui, yMETh CMr4aTb KOH(IUKTBI U BECTU
MIEPETOBOPBI; BIAJIETh PA3IMYHBIMH CHOCOOAMHM OOIICHHS W B3aMOJCHCTBHS, IOHUMATH
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HaMEpeHUs JpPYIUX JIIOJEH, MpOsBIATh YBAXKHUTEIbHOE OTHOLIEHHE K COOECEAHHKY U B
KOPPEKTHOH hopMe GopMynHpoBaTh CBOM BO3PAKEHHS; Pa3BEPHYTO U JIOTUYHO H3JIAaraTh CBOIO
TOYKY 3PEHMS C UCIIOJIB30BAHNUEM SI3BIKOBBIX CPEJIICTB.

Coemecmuas OesimenbHOCMb.!

MIOHUMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYAJIbHOW pabOThl pU
peleHny OMOJIOrNYecKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIOBBIX
¢dbopM B3aMOACHCTBYS IIPH PEIICHUN y4eOHOM 3a1auu;

BbIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBMH, ¢ Y4ETOM OOILMX MHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 UiIeHa KOJJIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBUSA TO €€ JOCTUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPEACISTH POJIU C YYETOM
MHEHUH YJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOMN paboThI;

OLICHMBATh Kaue€CTBO CBOETO BKJIA/la U Ka)KJOT0 yJaCTHHKA KOMaH bl B OO pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C MTO3ULIUU HOBU3HBI,

OpPUTMHAJIBHOCTH, IPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IOBEACHME B PA3IUYHBIX CHUTYyalMsIX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

Pecynamusnvle ynusepcanvnvie yuebnvie oelicmeus

Camoopeanuzayus:

WCTIOJIB30BAaTh OHMOJIOTUYECKHE 3HAHWS IS BBIABICHHUS MPOOJIEM M WX pEHICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYalHAX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHX 3HAHUI IIeJIeBbIe M CMBICIOBBIE YCTAaHOBKU B
CBOMX JACUCTBHUAX M IOCTYIIKAaX MO OTHOIIEHUIO K JXUBOM IPHUPOAE, CBOEMY 310pPOBBI0 U
3JI0POBBIO OKPYXKAIOLIHNX;

CaMOCTOSITENIFHO OCYILECTBIISATh IMO3HABATENbHYIO AEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
cTaBUTb W (GOPMYITUPOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW NEATCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIAThH IJIaH PELIECHUS POOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHHI; JaBaTh OLIEHKY HOBBIM CUTYallUsIM; PacIIUpPATh
paMKu yueOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO INUPOKOH 3SpYAMLMH B Pas3HBIX
00JacTsx 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbINA U KYJIbTYPHBIH YPOBEHb.

Camokonmpony:

JlaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATDH
COOTBETCTBUE pE3YyJIbTAaTOB IEJSM; BIaJETh HaBBIKAMU I103HABATEIbHOM pedrueKcun Kak
OCO3HAaHHUS COBEPIIAECMBIX JECUCTBUHA M MBICIUTEIBHBIX IPOLIECCOB, HX PE3yJIbTAaTOB U
OCHOBAaHMH, HCHOJB30BAaTh NPUEMBI peduIeKCHH Ui OLIEHKHM CHUTYyallud, BbIOOpa BEpPHOIO
peleHus;

YMEThb OLIEHHWBAaTh PUCKU M CBOEBPEMEHHO IPHHHMMATh PEUIEHMS] IO MX CHUKEHUIO;
IIPUHAMATh MOTHUBBI U ApIYMEHTBI JPYTHX IIPHA AHAJIA3E PE3YJIBTATOB AEATEIbHOCTH.

Ipunamue cebs u opyeux:

IIpUHUMAaTh ce0s, MOHMMAasi CBOM HEJOCTATKU M JOCTOMHCTBA; MPUHMMATh MOTHBBI U
apryMeHThl IpYruX IIPYU aHAIU3€ PE3YyJIbTaTOB ACSATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO IPYTUX Ha OLMIMOKHU; pa3BUBATh CIIOCOOHOCTbh IIOHUMATh
MUD € HO3ULUU IPYroro 4eJIOBEKA.

IIpenmeTHbie pe3yabTaThl:

[IpenmetHbie pe3ynbTarhl ocBoeHHs mporpamMmbl COO mo Ouonmormu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenuduueckue Uit yaueOHoro mpeamera «buosiorus» HaydHble 3HaHHSA, YMEHUS U
CHOCO0BI JNeNCTBUM 1o OCBOEHHUIO, UHTEpIIpeTaluu
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U ipeoOpa3oBaHMIO 3HAHUH, BUJIbl JESITEILHOCTH 110 MOJIyYE€HHIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUN B Pa3IMYHBIX YYEOHBIX CHUTYyalUsiX, a TAKKEe B PEaJbHBIX JKU3HEHHBIX CHUTYyalUsX,
CBsI3aHHBIX ¢ Ouosorumeil. B mporpaMmMe npeaMeTHblE pe3ysbTaThl MPEACTaBIECHbl MO TOAaM
00y4eHwus.
[TpenmeTHble pe3yabTaThl OCBOEHUS yueOHoro mnpenmera «buonorus» ¢ 10 knacce nONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE W POJNM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HayYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
6uosioruu, QyHKIIMOHAIBHOW IPaMOTHOCTH YesloBeKa JUIs peLeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB U MOHITHUM: JKU3Hb, KIIETKA,
opraHusM, Metabonu3sM (0OOMEH BeIIeCTB M MpEeBpallleHue JHEpPruM), TIoMeocTa3s
(camoperynsnusi), YpOBHEBas  OpraHu3alydsg  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

YMEHHE H3JIaraTh OHMOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTaI[OHHAs,
HEHTpaidbHas JorMa MOJIEKyIspHOW Ouonoruun), 3akoHbl (I'. Mennmens, T.Moprana, H.
W. BaBunioBa) 1 ydeHus (0 EHTPaX MHOTOOOpa3us M MPOUCXOKICHHUS KyJIbTypHBIX pacTeHuil H.
W. BaBunosa), onpeaensiTb IPaHULbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOI'O MO3HAHHUS B OMOJOTHM: HAOJIIOJEHUE U ONMCAHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBICHUH, OpraHu3alus M MPOBEJEHHE OHOJIOrMYECKOIro
HKCIEPUMEHTA, BBIJIBM)KEHUE THMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE TIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, - YMEHUE JIeJaTh BHIBOIbI HA OCHOBAHMHU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHA BELECTB U
IpEBpaIlCHUs] SHEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOI0 M IHEPreTHUYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHSI, HHIUBUAYATbHOIO Pa3BUTHUS
opranusma (OHTOT€He3);

yYMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl O0BSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JIJIs1 IPUHSTHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHON )KU3HHU C 1IEIIbI0 00eCcTIeYeHUs
0€30MacHOCTH CBOEro 3J0pOBbS M 370POBbSl OKPYKAIOWIMX JIIOJEH, COOMIOJIEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarollleld NPUPOAHON cpene, NMOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs paldOHAIbHOTO
IIPUPOIOIIOIB30BAHUS;

yMEHHE peliaTh 3JIeMEHTapHble TE€HEeTHYECKHE 33aJayd Ha MOHO- U JUTHOpHIIHOE
CKpEIIMBaHKE, CLEIJICHHOE HAClIeZIOBAaHUE, COCTABIIATh CXEMbl MOHOTMOPHIHOTO CKPEIUBaHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHUE BBINOIHATH Ja0OpaTOpHbIEe M MpPaKTUYEeCKHe paboThl, COOMI0IaTh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKH OIICHHWBAaTh W HHTEPIPETUPOBATH HH(GOPMAIHMIO OHOJIOTMYECKOTrO
COJICpKAHUs, BKJIIOYAOLIYIO IICEBAOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), ITUYECKHE ACHEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
OuosIorn4yeckyr0o HMHGOpPMALMI0 M3 HECKOJIBKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HOHATHIHBIN annapaT OMOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOCHUS ydeOHOro mpenmera «buonorusi» ¢ 11 kKnacce NOMKHBI
OTpaxkaTb:

Cc(OPMHPOBAHHOCTh 3HAHUH O MeCTe M PONM OMOJOrMM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYy4HOTO MUPOBO33PEHUS, O BKJIA/IE€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa JUIsl peIlieHHsI dKU3HEHHBIX 3a/1a4;
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YMEHHUE PpacKpblBaThb COJEpKaHUE OWOJIOTMYECKUX TEPMHMHOB U IOHATHH: BHJ,
HOMyJSAMs,  TeHO(MOHI,  JBOJIONMS,  JBWKyIIME  CHIbl  ((aKTOphl)  DBOJIOIMH,
IPUCHIOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOTMYECKHE (DAKTOpBI, IKOCUCTEMA,
OPOAYLEHThl, KOHCYMEHTBbI, pEAYLUEHTbl, LENH M[HUTaHUs, DHKOJIOTUYECKas MUPaAMUJA,
O6uoreorieHo3, bnochepa;

yMEHUE Wu3naraTb OuOJOrMYeckue Teopuu (dBomounoHHas Teopus Y. JlapBuHa,
CUHTETUYECKas TEOpHUsl ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrtsa K.
M. bapa, yepenoBanus riaBHBIX HamnpasieHUi U myted sBomonnu A. H. Ceseprosa, yueHus o
o6uocdepe B. 1. Bepnaackoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAZIETh METOAAMU HAYYHOTO MO3HAHMs B OMOJOTMM: HAOIIOJACHUE M ONMCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpPOBEIEHUE OHOJIOTHYECKOIro
JKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE IOJYyYEHHBIX pE3yJbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, - YMEHUE JIeaTh BBIBOBI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC TPH3HAKH CTPOCHUS OHMOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJIALUM, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTE€OLIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBUS 3KOJOIMYECKHX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHbBIX N3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouocdepe;

yYMEHUE MPUMEHATH MOJIy4YeHHbIC 3HaHUS JUIsI OOBSICHEHUS! OMOJIOTHUECKUX MPOILIECCOB U
SBJICHUH, JIUISl IPUHATUS IPAKTUUECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPY)KAIOLIUX JIIOJIeH, COONIONEHHsI HOpM
rPaMOTHOTO TMOBEACHHSI B OKpY)KAlOIIeW NPUPOAHON cpene, MOHMMaHHWE HeOoOXOIUMOCTU
WCIIOJIb30BaHUS JOCTHKEHUIN COBPEMEHHOM ouosorun IiE: paLOHaIbHOIO
MPUPOIOTIOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBJIATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B dKOcUCcTeMax (L€ MUTaHus);

YMEHUE BBINOIHATH JaOOpaTOpHbIE U MPAKTUYECKHE paboThl, COOMI0NATh MpaBuiIa Mpu
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH HMH(POpPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOW HWH(OpPMAaLMK, HAyYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHUYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIMIO;

yMEHHE Co37aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIIEeHus, 00001Ias
Ouosornyeckylo HMHQPOpPMAlMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

IIpoBepsiemble TpeGoBaHUSI K pe3yJIbTaTaM OCBOCHUSI OCHOBHOIl 00pa3oBaTesIbHOI
NPOrpaMMblI

Kon IIposepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBEpPsieMOro o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001mero 00pa3oBaHus
pe3yJbTara
1 ChopMupoBaHHOCTH 3HAHUN O MECTE W POJM OMOJIOTHU B CHCTEME HAYYHOTO

3HAHUS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHpPA U HAYYHOTO MUPOBO33PEHHUS; O BKJIAJI€ POCCUUCKHUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUHU; (YHKIIMOHATHHOU
TPAMOTHOCTH Y€JIOBEKA JIJIsl PeIICHUs] )KU3HEHHBIX 3a/1a4

2 YMeHue packpbiBaTh COJEp)KaHUE OHUOJOTMYECKUX TEPMUHOB U TOHATHH:
KW3Hb, KJIETKA, OpPraHu3M; MeTaboym3Mm (0OMEH BEIIeCTB M NPEBpAIICHHC
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SHEPruM), TOMEOCTa3 (CaMOperyislus), YpOBHEBas OpTraHMU3alMs KUBBIX
CHUCTEM,  CaMOBOCIIpOM3BENEHHE  (pEmpOAYKLMs),  HAClIEJCTBEHHOCTb,
U3MEHYMBOCTb, POCT M pa3BUTHE

YMenue wusnaratb OHOJOTMYECKHE TeOpuUU (KJIETOYHAas, XpOMOCOMHas,
MyTaiuoHHast), 3akonsl (I. Mengens, T. Moprana, H.W. BaBuiosa) u yuenus
(0 meHTpax MHOrooOpasus M MPOUCXOXKACHUS KyJIbTYpHBIX pacteHuit H.H.
BasuiioBa), onpeensTh rpaHuibl UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHue BlageTh METOIaMU HAyYHOTO MO3HAHUS B Ouosoruu (HabmoaeHue u
OITMCAHWE KUBBIX CHCTEM, IIPOIIECCOB U SBJICHUI; OpraHU3aIis U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA, BBIIBIDKCHHWE THUIOTE3bl;  BBISIBIICHUE
3aBUCHMOCTH MEXK]y UCCICAYEMbIMH BEIIMYUHAMH, OOBSICHCHHE MOJTYICHHBIX
PE3YIIbTATOB, UCIIOJIL30BAHHBIX HAYYHBIX MOHITHIA, TECOPUI U 3aKOHOB; YMCHHE
JICJIaTh BBIBOJIBI HA OCHOBAHUH TOJYyYEHHBIX PE3YJIHbTATOR)

YMeHue BBIICHATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BELIECTB U MPEBPAILEHHUs SJHEPTUH B KJIETKE, (POTOCHHTE3a,
TUTACTHYECKOTO M JHEPreTUYeCKOro OOMEHa, XeMOCHHTE3a, MHTO3a, Meho3a,
OIUTOJIOTBOPEHUS, PA3MHOKEHUS, WHIUBUAYATHHOTO Pa3BUTHS OpraHu3Ma
(oHTOTCHE3)

VYmMmenne MNPUMCHATH IMOJIYUCHHBIC 3HAHUA IJIs O6’b$ICHeHI/I$I OMOJIOTHYECKHUX
IOPOIECCOB M SIBICHUW, I TPUHATHS TMPAKTUUECKUX pElIeHHH B
MTOBCEIHEBHOM JKM3HU B 1IEJIIX 00ecreueHns: 0€30IacHOCTH CBOETO 3/10pOBbS U
3JI0pPOBbSI OKPYXKAIOIIUX JIOJEH, COOMIOACHUSI HOPM TPaAaMOTHOTO MOBEACHUS B
OKpY>KaIoIIe MPUPOTHON Cpejie; MOHUMaHNe HEOOXOIUMOCTH HCIIOIh30BAHUS
JOCTUKEHUN COBPEMEHHOW OMONOTUU U OMOTEXHOJIOTHI AJsl paloHaIbHOTO
TIPUPOIOTIONH30BAHUS

VYMeHue pemaTh 3JE€MEHTapHble TIE€HETUYECKHe 3aJadyd Ha MOHO- U
JUTUOPUIHOE CKpeIIMBaHKEe, CLEIIEHHOE HAcCJIelI0BAaHUE; COCTABISTh CXEMbI
MOHOTHOPHUJIHOTO CKPEIIMBaHUs ISl MpeJCKa3aHus HAClIeJOBaHUs MPU3HAKOB
y OPTaHU3MOB

YMeHue BBINONHATH JAOOPAaTOpPHBIE M IMpPAKTUYECKHE pPaldOThI, COONIONATH
MpaBujIa Ipu padboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0OBAHHEM

YMeHHe KpUTHYECKH OLIEHUBaThb W HMHTEPIPETUPOBATH HMH(OPMAIIHIO
OMOJIOTMYECKOTO COJIEPXKaHMS, BKIIIOUYAIONIYIO IICEBJOHAY4YHbIE 3HAHUS W3
pa3nuuHbIX ncTouHUKOB (CMMU, HayuyHO-IONyJIsipHBIE MAaTEPUabl); ITUUECKHUE
aclieKTbl  COBPEMEHHBIX  MCCIEJOBaHMH B OHMOJOIMH,  MEIMIIMHE,
OMOTEXHOJIOTUU

10

YMeHue co3aaBaTh COOCTBEHHBIC MHCHMEHHBIC UM YCTHBIE COOOIICHUS,
0000mass OHOJIOTHYECKYI0 WH(POPMAIIUI0O W3 HECKOIbKHX HMCTOYHHUKOB,
IPaMOTHO MCII0JIb30BATh MOHITHIHBIN amnmapat OUOJIOTHH

IIpoBepsiemMble 3J1€eMEHTHI COIePKAHMUS

Kopn IIpoBepsieMblii 2JIEMEHT COJEePKAHMS
1 buonorus kak Hayka. JKuBble CHCTEMBI U UX U3yUYCHHE.
1.1 buonorus — nHayka o >xuBoi Tpupojae. Ponp Ouwomorum B (hopmMupoBaHUH
COBPEMEHHOM Hay4yHOH KapTUHBI Mupa. CucTeMa OMOJIOrMYECKUX HAYK.
1.2 Mertoapl MO3HAHUS KUBOW MPHUPOIH! (HAOIIOJCHUE, SKCIICPUMEHT, OIUCAHUE,
U3MEpeHue, KIAcCH(PHKAIMs, MOJCIMPOBAaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX )
2 JKuBble crcTeMBl M HX OpraHU3anus
2.1 JKusblie cuctemsl (6MOCHCTEMBI) Kak MpeaMeT n3ydeHus: ouonorun. CBoicTBa

OMoCHUCTEM U WX pa3HOOOpaszue
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2.2

VYpoBHHM OpraHu3alMu OMOCHUCTEM: MOJIEKYJISIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpraHU3MEHHBIN, NONYJIAIMOHHO-BUIOBOH, IKOCUCTEMHBIN, OMochepHbIH

XHUMHYECKHH COCTaB U CTPOCHHUC KIJICTKH.

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHUYECKHUE DJJIEMEHTBI: MAaKPO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Bojma W MuHepanbHble BemiecTBa. @DOYHKIMU BOABl U
MUHEPATBHBIX BEMIECTB B KIeTKe. [loqnepxanre ocMOTHYECKOro Oananca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
HezamMeHuMble ¥ 3aMEHMMbIE AMMHOKHUCIOTHI. AMUHOKHUCIIOTHBIH COCTaB.
VYPpOBHU CTPYKTYpbl O€IKOBONH MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAsSL, TPETUYHAsS
U YEeTBEPTUYHASA CTPYKTypa). XUMUYECKHE CBOiicTBa OenkoB. buonornueckue
GbyHKIMHA OETKOB.

depmeHTsl — Ononoruueckue KatanuzaTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
LHEeHTp, cyOcrpatHas crneuupudHocts. Kodepmentsl. Burtamunsl. Otnnuns
(epMEHTOB OT HEOPraHUMYECKHX KAaTaJIU3aTOPOB

3.3

VrneBonsl: MOHOCAXapH bl (TIII0K03a, pudo03a U Je30KCUpr003a), Jrucaxapubl
(caxapo3a, JaKTo3a) W TMOJUCAXapuibl (Kpaxmall, TJIMKOTEH, IEJUII0I03a).
buonornyeckne GyHKINM yTriaeBo1oB.

Jlunuasl:  TpuriMUepuabl,  crepounnbl, ¢dochomunuasl.  'mapodunasHO-
ruapodoOHbIe cBoiicTBa. bronormyeckne ¢yHkimu munuaos. CpaBHEHHE
YIJI€BOOB, OCJIKOB U JIMIHUJIOB KAK HCTOYHUKOB YHEPTHH.

3.4

HykneunoBeie xucnorsl: JIHK wu PHK. Hykneotuast — MoHOMeEpHI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢ynkuuu JIHK. Crpoenune u ¢yHxuum
PHK. AT®: ctpoenue u GyHKINU

3.5

[{utosorust — Hayka o kierke. Kiierounasi reopusi. MeToibl U3y4eHUs KIIETOK

3.6

KrneTka kak menoctHas xxuBas cuctema. OOIie nMpu3Haku KIETOK: 3aMKHYTast
HapykHas mMemOpana, mosiekynbl JIHK kak renernueckwii ammapar, cucrema
CUHTe3a OeKa.

3.7

Tumbl  KIETOK: dJyKapuOTHYeCcKass W MpokapuoThueckas. (OcoOeHHOCTH
CTPOCHHS TIPOKAPUOTHIECKOM KiIeTkH. Kierounas crenka Oakrepuii. CTpoeHue
DYKapHOTHUECKOW KiIeTKH. OCHOBHBIE OTIMYHS PACTHTEIBHOM, XKMBOTHOH U
TpUOHON KIICTKH.

3.8

[loBEepXHOCTHBIE CTPYKTYPbl KIJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢ynkuuu. [Inasmarndeckas memOpana, ee cBoiictBa u pyHkiun. Lluromnmazma
u ee opranoupl. OqHOMEMOpaHHbBIE OPTaHOUABI KIETKU: SHOMIa3MaTHIeCKast
cetp (OIIC), anmmapat [ombmxu, nu3ocoMmbl. [loayaBTOHOMHBIE OPTaHOUIBI
KJIETKM: MUTOXOHJIpUH, IIacTuabl. [Iponcxoxaenne MUTOXOHAPUNA U TIJIACTU.
Buner mnactun. HememOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KICTOYHBIN
LEHTP, PECHUYKH, KI'YTUKH. DYHKIIMM OPraHouI0B KIeTKH. BritoueHus

3.9

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue siapa: siaepHas 000Jouka,
KApUOIUIa3Ma, XpPOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

H(HSHCIIGHTGHLHOCTB KIJICTKH

4.1

OOMeH BeliecTB, WM METaboIM3M. ACCUMWIAIMS (TUTACTHYECKUH OOMEH) M
JTUCCUMIIISALINS (PHEPreTHUECKUd OOMEH) — JIBE€ CTOPOHBI €IUHOTO IMpoIliecca
MeTabonu3ma. Turel 0OMEHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHBbIid. Posb
(dhepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KJIIETKE

4.2

dotocunre3. CperoBas u TemMHOBas (a3l  ¢orocuHTe3a. Peakuuun
dorocunTe3a. DPPeKTUBHOCTH (PoTocHHTE3a. 3HAUeHHE (POTOCHHTE3A IS
KU3HW Ha 3emue. BnusHue ycnoBuil cpeapl Ha (POTOCHHTE3 M CHOCOOBI
MTOBBIIICHNS €70 IPOLYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHHTE3UpYyIolue OakTepuu. 3HaUYEHHUE XEMOCHHTE3a s
JKU3HU Ha 3emMJie
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4.3

DHepreTHyecknii OOMeH B KJIeTKe. PaciiernyieHune BelIeCTB, BBIIEICHHE U
aKKyMYJIMPOBaHUE OHHEPTUU B KIETKE. ITambl HHEPreTHYEcKOro oOMeHa.
['mukonu3. Bposkenne u ero Buabl. KucinopogHoe okucineHne, M KJISTOYHOE
Jbixanue. DPPEeKTHBHOCTh YHEPTETHIECKOTO OOMeHa

4.4

Peakuuu wmatpuuHoro cunte3a. ['enermueckas wuHpopmanus wu JHK.
Peanusamnus reHetnueckoit nHdopmanuu B KieTke. [ eHeTHYecKuil KoJ U ero
cBoricTBa. TpaHckpunuusa — wMatpuusld cuHTe3 PHK. Tpancmamus —
ouocunTte3 Oenka. KogupoBanue amMuHOKHUCIOT. Pons pubocom B OuocHHTE3E
Oenka

4.5

Hexnerounsie ¢opmbl ku3HU — BUpYCHL. VcTopus oTkpeitust BupycoB (/.M.
NBanoBckuii). OCOOCHHOCTH CTPOCHUS M IKU3HENCSITCIIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >XUBOTHBIX U YEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc nummynoaeduiurta yenoseka (BUY) — Bo36ynurens CITN da.
[TpoduiakTuka pacupocTpaHeHUs] BAPYCHBIX 3a00J1€BaHU

Pasmuoxxenue u HHIAUBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

KrneTounslid 1MWK, WIM KU3HEHHBIA NHWKIT KIeTKd. WHTepdaza U MHUTO3.
[Ipoueccrl, nmporekaromue B uHTepdasze. Pernmkanus — peakuys MaTpuaHOTO
cunte3a JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIH Ha0Op — KapUOTHIL
JlumionHBIE W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpHI.  XPOMATHIBI.
[{uronoruyeckue OCHOBBI PAa3MHOXKEHHUS W HWHIUBUIYAIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune xnetku — muto3. Cragum muto3a. [Iporeccel, mpoucxosiiye Ha
pa3HbBIX CTAIUSIX MUTO3a. brosornueckuii cMpIci MUTO3a

5.2

®opmbl pa3MHOKEHHS OpPraHU3MOB: Oecrojioe U mosnoBoe. Buasl Gecrionoro
pPasMHOXKEHUS: JI€JI€HUE HaJaBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETre€TaTUBHOE Pa3MHOXCHHE. HckyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaUCHHUE ISl CeJICKLIUU

53

[TonoBoe pa3zMHOKEHHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragun Meiios3a. Ilponeccsl, nmpoucxopsimue Ha CTaaudx MeHosa.
[ToBeaenue xpomocom B Meio3ze. Kpoccunrosep. buonorudeckuid CMbICI U
3HAYCHHUE MEHO03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHMS MOJIOBBIX KIIETOK Y )KUBOTHBIX. [1o10BBIC
JKEJIC3bl: CECMCHHUKU U AUYHUKU. O6p330BaHI/Ie " Pa3BHUTUC TTOJIOBBIX KJICTOK —
rameT (CrepMaTo30u/l, STHIEKIIeTKa) — CliepMaTorene3 u ooreHes. OcoOEHHOCTH
CTPOEHHUS SIMIEKIETOK U ciepmaTo3ouioB. Omnonorsopenue. [lapreHnorenes

5.5

WumuBuayansHoe  pa3BuTtHe  (OHTOTEHE3). OMOpHOHANbHOE  pa3BUTHE
(oMOpmorene3). Drtambl SMOPUOHATBHOTO  PAa3BUTHUA Y  IMO3BOHOYHBIX
’KUBOTHBIX: JpOOJICHHWE, TacTpyJslus, opraHorene3. I[locTamOpuoHanbpHOE
pasBuTHe. TuIBl TOCTIMOPHOHAIBLHOTO PAa3BUTHS: TPSMOE, HEMPSIMOE
(mmumHOYHOE). BimsHMe cpensl Ha pa3BUTHE OPraHU3MOB;  (AKTOPHI,
CHIOCOOHBIE BBI3BIBATH BPOXKACHHBIC YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUsS: CTPOECHUE
CEeMEHH, CTAIUU PA3BUTHUS

HacneacTBeHHOCTh M U3MEHUUBOCTH OpTaHNU3MOB

6.1

IIpeamer wu 3amaum  reHeTuku. Vceropuss pa3BUTHS TeHETHKU. Bxian
POCCHIMCKHX M 3apyOEKHBIX YUEHBIX B Pa3BUTUE F€HETUKU. METObl TE€HETUKH
(ruOpUAOIOTUYECKUM, [HUTOTCHETHYECKUN,  MOJICKYJISIPHO-TCHETHUECKUH).
OcHOBHBIE T€HETHUECKHE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCIOJIb3yeMast
B CXEMAax CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIENI0BaHUS IPU3HAKOB, ycTaHOBIEHHbIe I'. Mennenem.
MonorubpuaHoe CKkpenmBanue. 3aK0H €AMHO00pa3us THOPUIOB TIEPBOTO
nokosieHus. [lpaBuno JOMHMHHMPOBAaHMA. 3aKOH pAacIIEIUIEHHs IPU3HAKOB.
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I'nnore3a yncToThl ramer. [1osHOE U HEMTOJIHOE JOMUHHUPOBAHUE.
JurubpugHoe ckpenyBaHue. 3aKOH HE3aBUCHMOI'O HAacJIEJOBaHMsI IPU3HAKOB.
[TuToreHeTueCKUe OCHOBBI JUTMOPUAHOTO CKpEIMBaHUA. AHaIU3MpYollee
ckpemyBaHue. lcnonp3oBaHuME — aHAIM3HMPYIOMIETO  CKPEUIMBAHUS IS
OIpeieNIeHUs] TEHOTUIIa 0COOU

6.3

CuenyieHHOe HacieqoBaHue npusHakoB. Padora T. Moprana no crenjieHHOMY
HACJICNOBAaHUIO TeHOB. Hapymenue croemieHuss TE€HOB B pe3yJbTaTe
KPOCCUHIOBEpa. XPOMOCOMHas TEOpHUs HACIEICTBEHHOCTH. ['eHeTmyeckue
KapTHI.

I'enetuka noma. XpoOMOCOMHOE OIpeAeseHUuE moja. AyTOCOMBI M IOJOBbIE
XpoMocoMbl. ['oMorameTHele U reTeporameTHsle opraHu3mel. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

N3menunBoCTh. BUabl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIIECTBEHHAS.
Pone cpembl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIIMOHHOW HW3MEHYMBOCTH. BapwanvoHHBIA psSJ W BapHAIlMOHHAS
kpuBasi. Hopma peakuuu mnpusHaka. KonnuecTBeHHbIE M Kaue€CTBEHHBIE
MIPU3HAKHU M MX HOpMa peakiuu. CBoHCcTBa MOIU(DUKAITMOHHOW N3MEHYUBOCTH

6.5

HacnencrBennasi, uiad TEeHOTHIMYECKAs, H3MEHUYMBOCTh. KomMOMHATHBHAS
W3MEHYHMBOCTh. Mei03 W TOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTanMoHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TeHOMHble. YacToTa W NOpUYMHBI MYyTalUi.
MyrtareHsabie (akTOpbl. 3aKOH TOMOJIOTHYCCKUX PSIOB B HACIEIACTBCHHOMN
n3menunBoctu H.M. BaBunoBa

6.6

I'enetnka uemoBeka. Kapuotunm uenmoBeka. OCHOBHBIE METOJbI TEHETHUKH
4eJI0BEKa! TeHEAJIOTUYECKH, OJIM3HEIIOBBIH, LUTOTEHETUYECKHH,
OMOXMMMYECKUN, MOJIeKyJsgpHO-reHeTuueckuil. COBpEeMEHHOE OIlpe/iesieHe
TEHOTHIA: IOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUIINPOBAHKE, B TOM YHUCIIE C
nomonieto [1I[P-ananu3a. HacmemcrBenHble 3a00jieBaHUS YeEJIOBEKA: TCHHBIC
Oosie3HH, OOJIE3HU C HACNIEACTBEHHON MPEIpacoI0kKEeHHOCTbIO, XPOMOCOMHBIE
0one3nn. CoMaTuyeckue W reHepaTuBHblE MyTanuu. [IpuHIUIBI 370pOBOTO
o0Opa3a HW3HHM, JUArHOCTUKH, NPOMUIAKTUKM U JIEYEHUS TIE€HEeTHYECKUX
Oones3Heil. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBaHHE. 3HaueHue
MEIUIMHCKOW TE€HETUKH B MPEAOTBPAILEHUH U JIEUEHUH TEHETHUUYECKUX
3a00JIeBaHUH YEJIOBEKa

Cenexunﬂ OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKa U IPOLECC. 3apOKICHUE CEICKIUU U JTOMECTHKALMS.
VYyenue H.W. BaBunoBa o neHTpax NpoUCX0XKACHUS K MHOTOOOpa3us
KyJIbTYPHBIX pacTeHui. LIeHTpbl NPOUCXOXKIACHHUS IOMAIIHMX JKHBOTHBIX.
CopTt, nopoja, mrTamMmm

7.2

CoBpeMeHHbIE METOJbI celeKIur. MaccoBblii M MHAMBHUIYaJIbHBII OTOOpHI B
CEJIEKIIMM pacTeHUil M XKUBOTHBIX. OlLieHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpelBaHue — MHOpuAMHT. YUucras nuHus. CKpelMBaHUE UYUCTBIX JIMHUM.
['erepo3uc, wnm rtHOpuaHas cuiga. HepoAacTBeHHOE CKpelMBaHUE —
ayropunuHr. OrtjaneHHas TruOpuaM3alus M ee ychnexu. M cKycCTBEeHHBIN
MyTareHe3 M IOJIy4YEHHE NOJUIUIONA0B. JIOCTHIKEHUS CENEeKUHUHU DPACTEHUH,
’KMBOTHBIX U MUKPOOPTraHMU3MOB

7.3

buoTtexHosoruss Kak oOTpaciib IMpPOU3BOJCTBA. [ '€HHas MH)KEHEpHs. OTarlbl
co3nanus pekomOuHanTtHOM JIHK m Tpancrennsix opranuszmoB. Kierounas
nHxkeHepus. Kierounele  KynbTypbl. MEUKpPOKIOHQIBHOE  Pa3MHOKECHHE
pacreHnid. KiloHMpOBaHME BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHE U ATHYeckue npobinembl. MO — renermuecku
MOJIU(HUIMPOBAHHBIE OPTaHU3MbI
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1. Temaruueckoe miannpoBanue 10 kiaace

Ne HaumeHoBanue pa3jiesioB u TeM nporpammsl | Kosmnuyectso DJleKTPOHHBII (11U poBbIE)
4aCoB oGpa3oBaTebHbIE PeCyPChI
Tema 1. JBosOIIHOHHAS OHOTOTHUS
1 buonorus xak Hayka 2 bubnnorexa [IOK
https://m.edso0.ru/7f41c292
2 JKuBble cucTEeMBI U X OpraHU3alus 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 bub6nuorexa [IOK
https://m.edso0.ru/7f41c292
4 KusueaesaTeabHOCTh KIETKHA 6 bubmnoreka [HOK
https://m.eds00.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE Pa3BUTHE 5 bu6mmoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HaciencrBeHHOCTh U N3MEHYUBOCTH 8 bu6mmorekxa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexmus OpraHU3MOB. OcHOBBI 3 bubmuorexa [[OK
OMOTEXHOJIOTUN https://m.edso0.ru/7f41c292
8 [ToBTOpenue n 06001IeHNE 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
O01ee KOJIMYECTBO YACOB 34
TemaTrudeckoe manuposanue 11 kiaace
Ne HaumeHnoBanue pa3iesioB u Tem nporpammsl | KosmuyectBo DJleKTPOHHBIH (U poBbIE)
4aCOB oGpazoBaTejbHbIE PecypChl
Tema 1. JBosOIIHOHHAS OMOTOTHUS
1.1 | DOBomronus U METOBI 1 bub6mnoreka [IOK
e€ U3y4yeHust https://m.edsoo.ru/7f41cc74
1.2 | Uctopust pa3BUTHS TPENCTaBICHUH 00 1 bubnnorexa [IOK
9BOJIIOLUH https://m.edsoo.ru/7f41cc74
1.3 | Bum: xpurepum um crpykrypa. [lomymsims 2 bubnnorexa [IOK
KaK KaK dJIeMEHTapHasl SMHUIIA BIIA https://m.edsoo.ru/7f41cc74
1.4 | Jdewxymue cuibl (31eMeHTapHbIe (PaKkTophl) 1 bubmuorexa [JOK
9BOJIIOLU https://m.edsoo.ru/7f41cc74
1.5 | EcrectBenHblii 0TOOP U €10 (GOPMBI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
1.6 | Pe3ynbTarsl 3BOMIONMH: 1 bu6mmoreka [JOK
IIPUCIIOCOOIEHHOCT OPraHU3MOB U https://m.edsoo.ru/7f41cc74
BHUJI000pa30BaHue
1.7 | HanpaBnenus u nytu 2 bubnnorexa [IOK
MaKpOIBOJIIOLHMH https://m.edsoo.ru/7f41cc74
Tema 2. Bo3HUKHOBeHMEe U Pa3BUTHE KU3HU HA 3eMJie
2.1 | Uctopust xu3HM Ha 3emjie U METOJbl €& 2 bu6nuorexa [IOK
n3ydeHus.  ['mmore3bl  NMPOUCXOXKICHUSA https.//m.edsoo.ru/7f41cc74
KU3HU Ha 3emiie
2.2 | OcHOBHEIE STaIbI SBOJTIOIUHN 2 bubmanoreka [HOK
OpraHMYecKoro Mupa Ha 3emie, pa3BHTHE https://m.edsoo.ru/7f41cc74
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JKU3HU 110 3paM U IICpHUoaa

2.3 | CoBpemeHHass cHCTeMa OPTraHUYECKOTro 1 bubmumorexa [IOK
MHUpa https://m.edsoo.ru/7f41cc74
2.4 | DBoroIus YeIoBeKa (aHTPOIOTeHe3) 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
2.5 | Ismwxkymue cuibl ((pakTopbl) aHTpOIIOTeHE3 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
2.6 | OcHOBHBIE CTAIUHU DBOJIOIUN YEJIOBEKa 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
2.7 | YenoBeueckne packl M IPUPOAHBIE 1 bubnuorexa [IOK
aJarTany 4eJI0BeKa https://m.edsoo.ru/7f41cc74
2.8 | O6o6meHne nmo temMe «BO3HHMKHOBEHHE H 1 bubmuoreka [JOK
pa3BUTHE )KM3HU HA 3EMIIE) https://m.edsoo.ru/7f41cc74
Tema 3. OpranusMbl 4 OKpYy KaIas cpeaa
3.1 | Dxosorust Kak HayKa 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
3.2 |Cpenpl o0uTaHusT W  IKOJOTUYECKHE 1 bu6mmoreka [JOK
(baxTophI https://m.edsoo.ru/7f41cc74
3.3 | AGuotnueckue GpakTopsl 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41lcc74
3.4 | buoruueckue GaxToOpsl 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74
3.5 | Dkosorndyeckue XapakTCPUCTUKHA BHUAA U 1 bubnuorexa [JOK
MOIYJISIAN https://m.edsoo.ru/7f41cc74
Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI
4.1 | CooOiecTBa OpraHu3MOB 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
4.2 | DxocHCTeMBI HW  3aKOHOMEPHOCTH  HX 2 bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/7f41cc74
4.3 | [IpupoaHbIe 3KOCHCTEMBI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
4.4 | AHTpOIIOTeHHBIC YKOCUCTEMBI 1 bubmuorexa [{OK
https://m.edsoo.ru/7f41cc74
4.5 | buocdepa — rmobanpHas SKOCUCTEMA 3EMITH 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
4.6 | 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmorexa [JOK
6uochepsl https://m.edsoo.ru/7f41cc74
4.7 | YenmoseuecTBo B Onochepe 3emmun 1 bubnnorexa HOK
https://m.edsoo.ru/7f41cc74
4.8 | CocymiecTBOBaHHE IIPUPOJIBI " 1 bubnuoreka [IOK
4eJI0BEeUYeCTBa https://m.edsoo.ru/7f41cc74
O01iee KOJINYECTBO YaCOB 34
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