


IHHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke MporpaMmbl 1o OHOJIOTHH TEOPETUIECKYIO OCHOBY ISl ONIPEISIICHHS MTOIX0A0B K
dbopmMupoBaHHIO cofepkaHHUA ydeOHOro mpeamera «bUOJIOTHS» COCTaBWIM: KOHLENTYaJbHBIC
nosioxkerust PI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJNEH, COAEPIKaHUs, Pe3yabTaToB OOy4YeHHUS U
TpeOOBaHMN K YPOBHIO TOATOTOBKM BBITYCKHHUKOB, IOJIOKEHUS 00 OOMMX LENIX W HPUHIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpelHero obuiero odpasoBanusa B Poccuiickoit
denepanyn, a TaKXKe MOJIOKEHUS 0 crierdurke 6Mojoruu, e€ 3HaueHUH B TTO3HAHUY JKUBOM TPUPOJIBI U
o0ecrieyeHNH CyYIIECTBOBaHMSA dYeJoBeYeckoro obmecTBa. COrjJacHO Ha3BaHHBIM — MOJIOKECHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu na€r MpeacTaBlIeHHE O Lenax, o0 oOmiel crpareruu OOydeHUs,
BOCIIUTaHMUS U Pa3BUTHS OOydaroImMXcs cpeicTBamu yueOHoro mpeamera «buosnorus», ompeaenser
o0s3aTeNnbHOE TPEAMETHOE COJAEpKaHHE, €ro CTPYKTypy, paclpeiesieHue Mo pasjeslaM U TeMmawm,
PEKOMEHAYEMYIO IMOCJIE0BATEIbHOCTh M3YUYEHHUsl y4eOHOro Marepuana ¢ y4eTOM MEeXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTENbHOIO IMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamme mo OHONOTHH TaKKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00ydeHus: B (pOpMHUPOBAaHUH OCHOBHBIX BHIIOB y4eOHO-
MMO3HABATEIPHOW JICSITEIbHOCTH/YIeOHBIX JACUCTBUNA OOYy4YaAIOMIUXCS IO OCBOCHHUIO COJIEPKaHUS
O6uo0rnuYeckoro oopazoBaHusl.

B mnporpamme mno Owosormum (10-11 xmaccel, 0a30Bblii ypOBEHb) pealu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B U3y4EHUH OMO0JIOTUH, Oi1arojaps 4eMy B Hell IpoCcMaTpUBaeTCsl HANIPABICHHOCTh Ha
pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IICHHOCTHBIX
OpHUEHTAIMI JIMYHOCTH, SKOJIOTHYECKOTO MBILIUIEHHS, MPEACTaBIEHUN O 3J0pOBOM 0Opa3e JKU3HU U
OCpe)XHBIM OTHOIICHHEM K OKpYyXarwiled mnpupoaHoi cpene. I[losromy Hapsay ¢ H3ydeHHEM
001110M0I0rMUECKIX TEOPHil, a TAK)KE 3HaHUI O CTPOEHUM >KMBBIX CUCTEM Pa3HOIO PAHIa U CYIIHOCTU
OCHOBHBIX IPOTEKAIOUIMX B HHUX MPOLECCOB B MpOrpaMMme IO OWMOJIOTUM YICIEHO BHUMAaHHE
UCIOJIb30BAHUIO MTOJYYEHHBIX 3HaHUI B IIOBCEAHEBHOM JKU3HU IS PELICHUs] IPUKJIAJHBIX 3a7a4, B TOM
quciae:  NpOQUIAKTUKM  HACIEACTBEHHBIX  3a00JIEBaHUM  4YEJOBEKa,  MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHHs, OOOCHOBAHMsI 3KOJIOIMYECKH LI€Ieco00pa3HOro IOBEAEHUS B OKpyXKarolien
IIPUPOJHOM cpejie, aHAJIN3a BIMSHUS X031 CTBEHHOH JeSITeIbHOCTH YEJI0BEKa Ha COCTOSIHUE PUPOTHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUsI K IPUKJIAJAHOM HapaBJIeHHOCTH y4e0HOTo peiMeTa
«buonorus» mNPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIEYEeHUs YCIOBUHM Ui pelleHUus OJHOM U3
aKTyaJbHbIX 33/1a4 LIKOJBLHOI'O OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas IpearoiaraeT GopMupoBaHue y
oOyyaromuxcs CIIOCOOHOCTH — aJanTUpOBaTbCs K M3MEHEHUSM JMHAMHUYHO  Ppa3BUBAIOLIErOCs
COBPEMEHHOT'O MHUpA.

buosiorus Ha ypoBHE cpeaiHero oomero oopa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa oGecrieunBaeT
¢dopmupoBaHue y oOyyarolmuxcs MpeACTaBIeHUN 0 HaAy4HOH KapTHHE MMpa, pacliupsieT U o6oduaer
3HaHUS O KMBOHM mpHpojie, €€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOW OpraHU3alMd U 3BOJIIOLUH,
CO3/aéT YCJIOBUS JUIA: IO3HAHUS 3aKOHOB JKUBOM MNpupojbl, (GOopMHUpOBaHUS (DYHKIHOHAIBHON
I'PaMOTHOCTH, HaBBIKOB 3J0pPOBOrO0 U 0e30macHoro obpasa >KM3HH, SKOJIOTMYECKOIO MBbIIICHUS,
LIEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bbonboe 3HaueHre OMOIOTHS UMEET TAKKe JUIs PEIIeHUs] BOCIUTATENIbHBIX U Pa3BUBAIOIINX 33a4
cpeaHero oOmiero oOpa3oBaHus, cOLMaIM3alMU oOydaroumuxcs. M3ydenue Ouojoruu obecreynBaeT
yca0BUs Ul GOPMHUPOBAHUS UHTEIIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HH(OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKOM KyJIbTYpbI, CIOCOOCTBYET MHTErpallii OMOJOIMYECKHX 3HAHWUU C MPEACTaBICHUSMH U3
ApYruxX y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMHU U Treorpaduu. HazBaHHbIE MOJIOKEHUS O
npeJHa3HauYeHUH y4eOHOro npenmeTa «bHOJIOTHS» COCTaBUIIM OCHOBY JJISl ONpEAETeHUs MOJIXO0JI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT0op conepxanus yueOHOro npeamera «buosaorusi» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TO3U LU
KYJIBTYpPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00y4aromuecs A0KHBI OCBOUTh 3HAHUS U



YMEHHSI, 3HAUYUMBIC I (HOpMHpOBaHHS OOIIEH KyIbTYphI, OMPEICISIONNE aJeKBATHOE TOBEICHUE
YelloBeKa B OKPYKAOIIeH TPUPOTHON cpejie, BOCTpeOOBaHHBIC B IOBCETHEBHOM JKU3HH U TTPAKTHICCKON
nearenbHOCTH. Oco0oe MECTo B 3TOHM cuCTeMe 3HAHUN 3aHHUMAIOT JJIEMEHTHI COJEp)KaHUs, KOTOpBIC
CIIy’)KaT OCHOBOU JUIsl (JOPMUPOBAHUS MPEICTABICHUI O COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa M [EHHOCTHBIX OPHUCHTANMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMAaHH3AIUU OWOJIOTHYECKOTO
oOpa3oBaHUsl.

CtpykTypHpOBaHHE COJCpKaHUsI YI€OHOTO MaTepraja B IPOrpaMmMe 1Mo OMOJIOTHH OCYIIECTBICHO
¢ Y4ETOM MPHOPUTETHOTO 3HAYCHHS 3HAHUNA 00 OTIMYUTEIHLHBIX OCOOCHHOCTSIX KHUBOW MPHUPOJIBI, O €€
YPOBHEBOW OpraHu3aliyd W 3BOJIONWU. B COOTBETCTBHHM C 3THM B CTPYKType y4eOHOro mpeamera
«buonorus» BBIICICHBI CIEAYIONINE COIepKaTeIbHbIC TUHUH: «broiorns kak Hayka. MeToIbl HAy9YHOTO
no3Hanus», «Kilerka kak Owosiormyeckas cucremMay, «OpraHm3M Kak OWOJIOTHYECKas CHCTEMay,
«CucrtemMa U1 MHOTOOOpa3ue OpraHUYECKOTO MHUPay, «IBOJIOLUUS KUBOU MPHUPOABD», «IKOCUCTEMBI H
MIPHUCYIIHE UM 3aKOHOMEPHOCTH.

Lemp w3ydenuss yueOHOoro mpenmera «buomorusy») Ha 0a30BOM YpOBHE — OBJIQJICHHUE
00yJaIONTUMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKITHOHATLHOW OPTaHU3AIAN )KUBBIX CHCTEM Pa3HOTO PaHTa
¥ MpUOOPETeHNE YMEHHI UCTIOB30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JICHCTBUN B OTHOIICHUH 0OBEKTOB
YKUBOU MPUPOIBI M PEIICHUS PA3TMYHBIX )KH3HESHHBIX TTPOOIIEM.

JlocTiokeHne 1enu u3ydeHWs ydeOHoro mpeamera «buwornorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEIYIONUX 3a7ay:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBl 3HAHWK O OWOJIOTMYECKUX TECOPHUAX, YYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THITOTe3aX, MpaBHUiIaX, CIYKaIIUX OCHOBOW U (DOPMHPOBAHHS TPEICTABICHUNA O
€CTECTBCHHO-HAYYHON KapTHHE MHpa, O METOJIaX HAyJHOrO IO3HAHUS, CTPOCHHH, MHOTOOOpaswu M
OCOOCHHOCTSX KHUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3AINH, BBIIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopMupoBaHre y O0OyYaroIIMXCS TO3HABATENIbHBIX, WHTEIVIEKTYalbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaan3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJISI0B, UAEH U
MOAX0JI0B K U3YYEHUIO KUBBIX CCTEM Pa3HOTO YPOBHS OpraHU3aIy;

CTAHOBJICHHE Yy OOydaromuxcs oOmeld KylbTyphl, (HYHKIIMOHAJIBLHON TPaMOTHOCTH, pPa3BUTHE
YMEHHH OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXAIOUIEro MUpPa KMBOM MPHUPO/Ibl HA OCHOBAHUM 3HAHUUN
U OTIBITA, MOJIYYEHHBIX PU U3Y4EeHUU OHOJIOTUH;

(dbopmupoBaHue y oOy4yarouuxcs YMEHUI WLTIOCTPUPOBATh 3HaYCHHE OMOJIOTUYECKUX 3HAHUM B
MPAKTUYECKOW JESATENIbHOCTH YeJOBEeKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTM T[IO3HAHUS YEJOBEKOM JKMBOW IMPUPOIBI,
HEO0OXOIUMOCTH OEpeHOTO OTHOILIEHUS K HEeH, COONIOEHUS ITHUYECKUX HOPM IpHU IMPOBEICHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE [IEHHOCTH OMOJIOTUYECKUX 3HAHUH [Tl TOBBIIEHUS] YPOBHS IKOJIOTUYECKOM KYIbTYPHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCEHEBHOM KU3HU JIIsl OLIEHKH MOCIIEACTBUIMA
CBOEH1 IeATEIHLHOCTH [0 OTHOIICHUIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY 3/I0pPOBBIO, 000CHOBAaHUE U
coOmoienrne Mep porIakKTUKH 3a001€BaHU.

B cucteme cpennero o6miero obpa3zoBanus «buonorusy», uzydaemasi Ha 6a30BOM YpOBHE, SIBISIETCS
00s3aTeNbHBIM Y4€OHBIM TIPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOH oOnactu «EcTecTBeHHO-
Hay4YHBIE MTPEIMETHIY.



COJEP)KAHUE OBYYEHUSA
10(11) KJIACC

Tema 1. buosiorusi kKak Hayka.

Bbuosorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUECKUMH M IPYTUMHU €CTECTBEHHBIMH
Haykamu, Quiocopueid, ITUKOM, ICTEeTUKON U mpaBoM. Poiib 6rosioruu B popMHUPOBAHUH COBPEMEHHOM
Hay4yHOU KapTuHbl Mupa. CucremMa OMO0JI0rM4eCKUX HAYK.

MeToab1 TO3HAHUS )KUBOH TPUPOIHI (HAOII0JeHHE, DKCTIEPUMEHT, OITMCaHNne, U3MEpEeHHe, Kilaccu(ukanus,
MO/ISTMPOBAHUE, CTATUCTUYECKAsE 00padOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabnuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas pabora Ne 1. «lcnomp3oBaHue pa3nMUYHBIX METOJOB INMPU H3Y4EHUU OMOJIOTUYECKUX
0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cuctembl (OHMOcCHCTEMBI) Kak MpeAMET H3ydeHHs Ouojoruu. OTIWYHe >KUBBIX CHCTEM OT
HEOpPraHUYECKOW MPUPOIbIL.

CpoiicTBa OMoCHCTEM U X pa3HOOOpa3ue. YPOBHHU OpraHu3alii OMOCUCTEM: MOJIEKY ISIPHBIHN, KIIETOUHBIMH,
TKAHEBBIH, OPraHU3MEHHBIM, TMOMYJISIMOHHO-BUIOBOM, SKOCUCTEMHBIH  (OMOreoleHOTHYECKU),
o6uochepHbIi.

JdemoncTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHHM OPraHU3aIUN KUBOW TTPUPOIBD.
Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUN COCTaB KJIETKH. XHUMHYECKHE DJJIEMEHTBI: MaKpPOIEMEHTBI, MUKPOIJIEMEHTHL. Bona wu
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble U 3aMEHUMBbIE
AMUHOKHCIIOTHl. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBON MOJIEKYNbI (IEepBUYHAS,
BTOpHUYHAS, TPETUYHAS W YETBEPTHUHAs CTPYKTypa). XUMHUYECKHe CBoicTBa OenkoB. buonormueckue
GbyHKIUH OEITKOB.

®epMeHThl — Ouosiornyeckue karanuzartopbl. CrtpoeHue (epMmMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinnunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB.
VYrneBoasl: MOHOcaxapuabl (TIIOKO3a, pubo3a M J1e30KcUpub03a), Arcaxapuibl (caxaposa, JIaKTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlunupel:  Tpurnuuepuabl, dochomunuabl, crepouabl. [ 'mapoduIbHO-TUAPOPOOHBIE  CBONCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHHE YrIeBOIOB, OCIKOB U JIMMUJOB KaK HCTOYHUKOB DHEPTUH.
Hyxneunnossie kucnotsl: JJHK u PHK. Hyxieotuasl — MOHOMEpPBI HYKJIEHHOBBIX KUCIOT. CTpoeHHE U
¢byukuun JJHK. Crpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

[MuTonorus — Hayka o kietke. Kiietounas teopust — nmpuMep B3auMoJIeicTBUs uael U (pakToB B HAyYHOM
MIO3HAHUU. MEeTOIbl U3yUEHMSI KIIETKH.

Knerka xak nenoctHas »xwuBas cucrema. OOIiue NMpU3HAKU KIETOK: 3aMKHYTas HapyxHas MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oenka.

Tunbl K7I€TOK: SyKapHOTHYecKass W TMpokapuoTHueckas. OCOOEHHOCTH CTPOEHMsI MPOKAPUOTHUECKOM
kiaetku. Kinerounas crenka Oakrepuil. CTpoeHHE >yKapuOTHUYECKOW KJIeTKH. OCHOBHBIE OTIMYMS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs! CTEHKA, MIMKOKAIMKC, UX (yHKuuu. IlnazmaTuueckas
MeMOpaHa, e€ cBoiicTBa U ¢pyHKIuH. LluTomnnazma u e€ opraHoupl. OHOMEMOpaHHBIE OPTaHOU B! KJIETKH:
OIIC, anmapat I'onbaxu, m3ocoMsl. [1oyaBTOHOMHBIE OpraHOUB! KJIETKU: MUTOXOHAPUH, IUIACTUABI.



[IpoucxoxxaeHne MUTOXOHAPUN W miactud. Bunmel tuactun. HememOpaHHble OpraHOMABI KIIETKH:
pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIM, PECHHYKH, >KTYTHKH. DYHKIMH OpPraHOMAOB KIETKH.
Bxirouenusi.

Snpo — peryastopHblii neHTp kietku. CTpoeHHe sAapa: siaepHas 000JI0YKa, KapHoIUla3Ma, XpOMAaTuH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneknen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacrpeneneHne XHUMHUYECKMX OJJIEMEHTOB B HEXKHUBOW Tmpuponae», «Pacmpenenenue
XMUMMUYECKUX JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuis! u cxembl: «llepuoauueckas Tabaua XMMHUYECKUX IEMEHTOBY», «CTpOEHHE MOJIEKYIIbI BOJBIY,
«buocunres Oenkay, «CrpoeHne Mosekysbl Oenkay, «Ctpoenue pepmenta», «HykiIenHOBbIE KUCIOTHI.
JHK», «Ctpoenue monekynsl AT®y», «CtpoeHue 3ykapuoTHUYecKOl KiIeTku», «CTpoeHue >KUBOTHOU
KIeTKn», «CTpoeHHe pacTUTENbHON KIeTKN», «CTpoeHHe MPOKapHOTUYECKON KIEeTKH», «CTpoeHue sapa
KJICTKHN», « YTICBOIBD, «JIMIIHIBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJAOBaHWE i TPOBEACHUS HAOIIOJACHUMN, H3MEpPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATBbHBIX KIETOK.
JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaGoparopHas paborta Ne 1. «3yyeHue kaTalIuTHYECKON aKTUBHOCTU (DEpMEHTOB (Ha MPUMEpPE aMuUIIa3bl
WJTU KaTajasbl)».

Jlabopatopnast pabotra Ne 2. «M3yueHue CTpOCHHS KJIETOK pAcCTEHUH, JKUBOTHBIX M OaKTepuil TOJ
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax v X OIMUCaHHEe».

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa00JU3M. AcCCUMWISIUS (TUIACTUYECKUM OOMEH) W JAMCCUMUIISITUS
(’HEepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTrO Tpoliecca MeTaboausma. Posib 3aKOHOB COXpaHEHUSs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpOoGdHBIH U TerepoTpodHbIi. Pons (epMeHTOB B 0OMEHE BemIecTB U
MIPEBPALEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peaknun ¢dotocurTe3a. DhHEeKTUBHOCTH
doTocunTe3a. 3HaueHue GoToCUHTE3a AN KU3HU Ha 3emie. BrousHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CHOCOObI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIIe OaKkTeprun. 3HaYeHHe XeMOCUHTEe3a [UIsl )KU3HHU Ha 3eMIle.
DHeprerudeckuii oOMeH B kiieTke. Paciiernyienue BeliecTs, BbIACICHUE U aKKyMYJIUPOBAaHHUE SHEPTHH B
KJIeTKe. DTanbl 3HepreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buabl. Kucnopoanoe okucienue,
WIK KIeToyHoe apixanue. OkucnutenbHoe docopunupoBanue. I(HHEKTUBHOCTh IHEPTETUYECKOTO
oOMeHa.

Peakuuu wmatpuuyHoro cunre3a. [enetmdeckas wuHbopmanus u JHK. Peanusamus reneruyeckoit
uHpopmanuu B Kietke. ['eHeTnyeckuii ko u ero cBoiictBa. Tpanckpunims — maTpuunbiii cuate3 PHK.
Tpancnsaus — Ouocunte3 Oenka. Jrtambl TpaHcmauud. KomupoBanue aMuUHOKHUCIOT. Ponbs pubGocom B
OouocuHTe3e Oenka.

Hexnerounsle hopmbl sxu3HN — BUpychl. Mctopust otkpeitus BupycoB (/1. Y. MBanosckuit). OcobeHHOCTH
CTPOEHHUS M >KM3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX M YeJIOBEKaA,
BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnoneduuunta yenoseka (BUY) — Bo30ynutens CITM/la. OGpatHas
TPaHCKPHIILIKSA, peBepTaza U uHTerpasa. [Ipodpumiaktuka pacnpocTpaHeHns: BUPYCHBIX 3a00JI€BaHUI.
JdeMoHcTpanum:

[Hoptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuuer u cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHAPUSIY, «DHEPreTHUECKUH O0OMEH»,
«Xnoportacty, «Dotocunres», «Crpoenne JJHK», «Ctpoenune u ¢pyHKumoHupoBaHue reHay, «CuUHTE3
Oenka», «['enernueckuii xon», «Bupycel», «bakrepuodarm», «CTpoeHne W KU3HEHHBIH LMK BUpYyCa
CIINda, 6akrepuodaray, «Permnukanus JJHK».



Ob6opynoBanue: moaenu-anmumkamuu «Yasoenue JHK wu Tpanckpumnuus», «buocuHTe3 Oenkay,
«CtpoeHue KiIeTkn», Moaeinb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounsrii 1K1, Winv >KU3HEHHBIA UK KieTku. MuTepdaza u murto3. Ilporeccel, mporekarmme B
uHTepdasze. Perumkanus — peaknus matpuunoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII
Ha0Op — KapHOTHIL. JIUMIONIHBIN U TalUIONIHBIA XPOMOCOMHBIE HA0OPbI. XpoMaTuabl. LluTtonornaeckue
OCHOBBI Pa3MHOXEHUS U NHIUBUIyAJIbHOTO PAa3BUTHUS OPTaHNU3MOB.

Henenue kinetkn — muro3. Craguu Mutosa. lIponeccsl, nmpoucxosiiue Ha pa3HbIX CTaIUSAX MHUTO3a.
buosornyeckuit cMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@opMBl Pa3MHOXKEHHSI OpraHU3MOB: Oecrosoe W 1moJjioBoe. Buapl 0ecnonoro pa3smMHOXKEHHS: JEJICHUE
HaJBOE€, MOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHHE, BEr€TaTUBHOE DPA3MHOXKEHHE.
HckyccTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIINHU.

[TonoBoe pazMHOXKEHHE, €70 OTIINYHUS OT OECIOIOrO.

Meiio3. Cranuu meiio3a. [Iporieccsl, mpoucxoasimuye Ha cTaausax meiosa. [loBeaenne xpoMocom B MeHo3e.
Kpoccurrosep. buosiornueckuil CMbICII M 3HAYEHHUE MEHO03a.

['amerorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKU U

suaHuKd. OOpa3oBaHWE W pa3BUTHE TMIOJOBBIX KIETOK — TraMeT (CIepMaTo30ui, SUIICKICTKa) —
criepMaroreHes u oBorenes. OcoO0EHHOCTH CTPOEHUS SAHULEKIETOK U CrepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (dMOpUoTeHe3). OTambl
SMOPHOHAILHOTO PAa3BHUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JPOOJEHHME, TaCTPYJAILMS, OpraHOTEHE3.
[ToctomOproHansHOE  pa3BUTHE. THUIBI  MOCTAMOPUOHAIBLHOTO  Pa3BUTHA: MPSMOE, HEMPsMOe
(mmunHOYHOE). BriustHME cpenbl Ha pa3BUTHE OPraHU3MOB, (JaKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
yYpOACTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHS.
JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «POpMBl Pa3MHOKEHHS OPraHU3MOBY, «J/{BOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX
pacteHuil», «BereraTuBHOE pa3sMHOXKEHHUE pacTeHMi», «Jlemenue kineTku Oakrtepuity, «CTtpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Kiterounslii nuknm», «Pemmukanus [HK», «Mwutosy,
«Meiio3y, «IIpsamoe u Hempsimoe pa3BuTHE», «['ameTorenes y MIIEKOMUTAIONINX U YeloBeKa», «OCHOBHbBIE
CTa/IMU OHTOT'€HE3a.

O6opynoBaHue: MHKPOCKOI, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOIMUTAIOUIETo», «SinekneTka
MJIeKonUTaIeroy, «Kapruoknnes B KJieTKaX KOpeIKa JTyKa», MarHUTHasi MOIeTb-anIuinKaius «/lenenue
kietkn», Mmoaenb JJHK, monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHue MuTo3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOTpernaparax».

JlaboparopHas padota Ne 4. «M3ydyeHue CTpOeHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTMpEnaparax».
Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. VMcropus pa3BuTusi reHeTUKH. Poib HUTONOTMH W SMOPHOJIOTHUU B
CTaHOBIIEHUU T€HETHKH. BKIIaJy pOCCHUCKHUX W 3apyOEKHBIX YYEHBIX B Pa3BUTHE T'€HETUKH. MeETOIbl
TeHETUKH  (TUOPHUIIONOTUYECKUHM, IUTOTEHETHYECKUH, MOJEKYISIpHO-TeHeThuYeckuil). OCHOBHBIE
reHeTUYeCKUe OHATHA. | 'eHeTH4ecKast CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIuBaHUM.
3aKOHOMEPHOCTH HACJEeNIOBaHUS TPU3HAKOB, YycTaHoBieHHble [. Mennenem. MoHorubpugHOe
CKpelllMBaHHe. 3aKOH eIUHO-00pa3usi THOPUAOB MEpBOro mnokosieHus. [IpaBuio noMuHUpOBaHUS. 3aKOH
paciuerneHus mpu3HakoB. [ umoTe3a uuctoTel rameT. [loHOE U HEeMoJIHOE TOMUHUPOBAHHE.
JuruOpugHoe ckpeuuBaHue. 3aKOH HE3aBHCHMOTO HAaclleJJOBaHMs TMpU3HaKoB. lluToreHeTmdeckue
OCHOBBI ~ JUTHOPUIHOTO  CKpEelIMBaHWs.  AHanu3upylollee  CKpemuBaHue.  Vcmosb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS TSl OTIPEACTICHHSI TEHOTHUIIA OCOOH.



CuerieHHOe HacienoBaHWe mpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HACJIeIOBAaHUIO TEHOB.
Hapyienue cuerieHus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpoMocoMHasi TEOpUs HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

['eneruka nona. XpoMOCOMHOE OTpECIICHHE 10J1a. AYTOCOMBI U MOJIOBBIE XpPOMOCOMBL. ['OMOramMeTHbie U
reTeporaMeTHeie opranu3Mel. HaciiemoBanue npu3HaKkoB, CIEIUICHHBIX C TOJIOM.

N3menunBocTh. Buasl u3MEHUYMBOCTHU: HEHACIEACTBEHHAs U HaclencTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON N3MEHUYMBOCTH. XapaKTEPUCTUKA MO (DUKAITMOHHON H3MEHYMBOCTH. BapuanoHHbIiH
psn v BapuanronHas kpuBas. Hopma peakuun npusHaka. KojimuecTBeHHbIE U KAUECTBEHHBIC MPU3HAKU U
uX HopMa peakiuu. CBoicTBa MOAM(PUKAITMOHHON H3MEHINBOCTH.

HacnencTBenHasi, WM TCHOTUIMYECKAs, W3MEHYMBOCTh. KoOMOMHATHBHasT W3MEHYMBOCTH. Melo3
MOJIOBOM MpOILIECC — OCHOBa KOMOWHATUBHOW WM3MEHUMBOCTH. MyTallMOHHAS W3MEHYHUBOCTb.
Knaccudukanus wmyranmii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPHUYUHBI MYyTaIUH.
Myrarensble (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleAcTBeHHOM n3meHunBoctu H. 1. BaBunosga.
BuesinepHas HacneCTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETUKHU UYEJIOBEKA: T'€HEATOTUUYECKUM,
OJIM3HEIOBBIN, UTOTCHETHYECKUH, OWOXMMHUYECKHH, MOJIEKYIsIpHO-TeHeTuuecknii. COBpEMEHHOE
oTpeieJIeHuEe TeHOTHUIA: MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHKUE, B TOM YUCIIE C TTIOMOIIBIO
[T1[P-ananmm3a. HacnencrBenubie 3a00JI€BaHUs Y€IOBEKA: T€HHbIE 0OJIE3HH, OOJE3HN C HACIIECICTBEHHON
MIPEAPACIIOIIOKEHHOCTHIO, XpOMOCOMHBIE 0071e3HrU. CoMaTHYECKHE U TeHepaTUBHBIE MyTarii. CTBOJIOBBIS
kieTkd. [IpuHIUIBI 310pOBOTO 00pa3a KWU3HH, JUATHOCTUKH, MPO(OUIAKTHKN W JICYCHUS TeHETUYECKUX
Oose3Heil. MeauKo-TeHETHYEeCKOe KOHCYJAbTHPOBAaHME. 3HAYCHHWE MEIUIIMHCKON TEHETUKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKA.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. U.
Basunos.

Tabmubsr 1 cxembl: «MOHOTMOpUAHOE CKpEUIMBaHHE W €ro LUTOTEHETHYeCKas OCHOBa», «3aKoH
paciieryieHus] ¥ ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpugHoe
cKkperntuBanuey, «LluTomorudaeckue OCHOBBI IUTHOPUTHOTO CKpeluBaHusmy, «Meio3y, «B3zanmonericTBue
AJUIETIbHBIX T€HOBY», «l'€HeTWyeckne KapThl PACTEHHM, XUBOTHBIX M YeJIOBEKa», «['eHeTnka mosay,
«3aKOHOMEPHOCTH HACJIEJOBAHUs, CLIEIUIEHHOTO € II0JIOM», «KapuOTHIIBI YeJIOBEKa U dKUBOTHBIX», «Buibl
U3MEHUMBOCTHY, «MoaudukanuonHas u3MeHYMBOCThY», «HacnenoBanue pesyc-daxtopay, «['eHernka
rpynn KpoBu», «MyTaluoOHHas: U3BMEHUYUBOCTbY.

O6opynoBanue: Moaenu-anminkanuu «MoHOTHOpUAHOE CKpeluBaHuey, «Hemnonnoe noMuHIpOBaHHEY,
«durubpunnoe ckpemubanuey», «llepexkpéct xpomMocom», MUKPOCKON U MuKpompenapar «Jpo3oduna»
(Hopma, MyTanuu GOpMBI KPBLIILEB M OKPACKHU Teuna), repOapuii «I"opox MoceBHOM».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 5. «/3yuenue pe3ynbTaToB MOHOTHOPUAHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y
Ip0o30(huiIbl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlaboparopHas padota Ne 6. «M3ydueHne MoAMPUKAIIMOHHON U3MEHUYMBOCTH, IOCTPOCHHUE BAPHAILIMOHHOTO
psAlla U BapuallMOHHOU KPUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 MmyTtanuil y Apo30(Guibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.
[TpakTiueckas pabota Ne 2. «CocTaBiieHre U aHATH3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W Ipolecc. 3apoKJIeHUe celeKInu U aoMectukanus. Yuenue H. W. BaBunosa o
[EHTPaX MPOUCXOKIACHUS 1 MHOTO0Opa3usi KyIbTypHBIX pacTeHu. LIeHTphl MpOUCXOKICHHS JOMAITHUX
AKUBOTHBIX. COpT, MOpOIa, MITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMH. MaccoBBI M HWHIUBUAYAIbHBIH OTOOpPBI B CENEKIUH PACTCHUH U
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOpoJICTBEHHOE CKpemuBaHWe — WHOpUAMHT. UucTas ITUHHS.
CkpemmBanue 4ucThix nuHUA. ['ereposuc, mnmm rubpuaHas cuina. HepoACTBEeHHOE CKpelIUBaHHE —
ayropuauar. OtnanéHHas ruOpuguzanus U e€ ycnexu. VICKYyCCTBEHHBIM MyTareHe3 M TMOJIydeHUe
MOJIMIUIOUJOB. JIOCTHXKEHUS CENEeKIIUU PACTEeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buortexnonorus kak oTpaciib MpOU3BOJICTBA. | 'eHHast HHKeHepus. DTanbl co3aanus pekomounantHoi JTHK
U TPaHCIEHHBbIX OpraHu3MoB. KierouHas wumxeHepus. KierTouHble KynbTypbl. MHKpPOKIOHAJIBHOE
pa3MHO)XeHHMe pacTeHuil. KiloHMpoBaHHE BBICOKOIIPOIYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Dkonornyeckue u 3rudeckue npodneMel. MO — reneTnuecky MOAU(DUITUPOBAHHbBIE OPTaHU3MBI.
JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

TaGmuuer u cxembr: kapTa «L{eHTpBI TPOUCXOKICHUS 1 MHOT000pa3usi KyJIbTYpHBIX pacTeHui», «[lopoasr
JOMAILIHUX JKUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuit», «OtnanéHnas rulpuamsauus», «Pabotbl
akazemuka M. @. MBanoBay, «[lomummonausy, «O0beKTb OMOTEXHOIOTHNY, «KIeToOYHbIE KYIbTYphI U
KJIIOHHpOBaHue», «KOHCTpyHpOBaHUE U IIEPEHOC FEHOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH TUIOZ0B U KOPHETIIOOB AUKHUX (POPM U KYJIBTYPHBIX COPTOB PACTEHHIA, repOapHii
«CenbCKOX035UCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHUS CENEKLUN PACTEHUN M KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIN YUYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JIaOOPATOPHUIO
arpOyHUBEPCUTETA WM HAyYHOTO LIEHTPA)».

11(12) KJIACC

Tema 1. IBo1rOLMOHHAS OMOJIOTHS.

[IpennocelIki BOSHUKHOBEHMSI BOJIOIUOHHON TEOPUH. DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOJIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBunerenbctBa 3Bojouuu. [lageoHTosornyeckue: MOCIEAOBATEIbHOCTh IOSIBICHUS BHJIOB B
MAJICOHTOJIOTMYECKOH JleTonucH, nepexoaHsle GpopMmel. bruoreorpaduueckue: cXoacTBO U paznuuue GayH
1 (by1op MaTepruKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA U Pa3Iuuus SMOPHOHOB pa3HbIX BHUJOB MO3BOHOUYHBIX. CpaBHHUTEIBHO-
AHATOMHUYECKUE: TOMOJIOTMYHBIC, AHAJIOTMYHBIC, PyJUMEHTAPHBIE OPraHbl, aTaBU3MbL. MOJIEKYIApHO-
OMOXMMHUYECKUE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y BCex
OpPraHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. [Ipennocslnky BO3HUKHOBEHUS JApBUHU3MA. JIBMDKYIME CHIIBI
9BOJIIOLUMU BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOXKEHHE IIPU OIPAaHHMUYEHHOCTH PECYpCOB,
HeolpeiesI€éHHasi U3MEHYMBOCTb, O0pb0a 3a CylIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBosonun (CTD) u €€ 0CHOBHBIC MMOJIOKEHHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUAA U 3BOJIOLUH.

JBwxyiiye cuibl ((hakTopsl) BOJIOLUM BHIOB B MpHUpoJe. MyTallMOHHBINA Mponecc U KOMOMHATUBHAS
M3MEHYUBOCTb. [lomynsinnoHHbIe BOIHBI U Apeiid reHoB. M30msa1usa 1 Murpanusi.

EctectBenHblit 0TOOp — Hanpapistonuil Gpakrop 3Boaouu. @OpMbI €CTECTBEHHOIO 0TOOPA.
[Tpucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoJtoluu. [IpuMeps! npucnocoOneHnil y opraHu3MoB.
Apomop¢o3bl 1 HIHO-aJalTaLU K.

Bun u BugooOpaszoBanme. Kpurepuu Buma. OcHOBHblE (GOpMbI BHI000pa3oBaHUS: Teorpaduyeckoe,
9KOJIOTMYECKOE.

Maxkpospomtorus. @opmMbl 3BoOIMK: (pUIeTHYecKas, JTUBEPreHTHas, KOHBEPIeHTHas, MapauleibHasl.
HeoOpatumocTs 3BOIIOLUY.

IIpoucxoxkaeHne 0T HeCIEMAIN3UPOBAHHBIX IPeAKOB. [Iporpeccupyromas cnenyanu3anns. A1anTUBHAs
panuanus.

JdeMoHcTpanum:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, D.
Miromnep, A. H. CeBepros.

TaGnuue! 1 cxembl: «Pa3BuTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apoJIbIIIN MO3BOHOYHBIX )KMBOTHBIX»,
«Apxeontepukc», «Popmbl OOprObI 3a cymiecTBoBaHue», «EcrecTBeHHBIH 0TOODP», «MHOroobpasue
COPTOB pacTeHui», «MHOrooOpasue NopoJ JKUBOTHBIX», «[lomynsauny, «MyTaliMoHHast U3MEHYHBOCTDY,



«Apomopho3s», «Mnnoananranuny, «O0mas nerenepanusy, «/[Bmxymue cuibl Bomonun», «Kapra-
cxema Mmapmipyra myremectBusi Y. [lapuna», «boppba 3a cymectBoBanue», «IIpucrnocoOieHHOCTD
opranusMoBy, «I eorpaduyeckoe Bu1000pazoBaHuey, « IKOIOTUIECKOE BHI000PA30BAHUE).
OO6opynoBaHue: KOJUIEKLIUS HACEKOMBIX C Pa3JIMYHBIMH THIIAMH OKpAacKd, HaOOp IUIOJAOB U CEMSH,
KoyuieKus «[IpuMepsl 3alMTHBIX MPHUCIOCOOICHUN Yy KUBOTHBIX», MOJelb «OCHOBHBIC HAIPABICHHS
IBOJIIOLIMMY, 00bEMHAsA MOEb «CTPOEHHE FOJIOBHOTO MO3T'a IO3BOHOUHBIX).

buoreorpaduueckas kapra Mupa, KowieKius «@DOpMBI COXPAaHHOCTH HCKOMAEMBIX JKHBOTHBIX H
pacTteHuii», Moaens anmiaukanus «llepekpéct xpomocom», BiakHble npenapaTsl «Pa3BuTHE HACEKOMOTOY,
«PazButne aArymKuy, Mukporpenapar «/Ipozodunay (Hopma, Myraiiui GOpMbI KPBUTEEB H OKPACKH TENA).
JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JIabopatopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

JlabopatopHast padora Ne 2. «OmnmcaHue TPHUCTIOCOOJIEHHOCTH OpraHM3Ma U €€ OTHOCHUTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emJie.

JloHayuHbI€ ITPE/ICTaBICHUSI O 3apO>KJICHUH )KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMSI )KU3HU Ha 3eMJie:
abuoreHe3 M MaHclepMHs. XUMUYecKas 3BOJIONMS. AOMOTEHHBI CHHTE3 OpPraHMYeCKHX BEIIECTB W3
HEOPraHUYECKUX. ODKCIEPUMEHTAIbHOE IMOATBEPKIECHUE XUMHUYECKOW 3Bosonuu. HauvanmbHble 3Tamsl
ouonornueckoi sBomonuu. [unoreza PHK-mmupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYyp U
BO3HHMKHOBEHHUE MPOTOKIIETKU. [lepBble KIeTku U ux 3BostoIus. PopMUpPOBaHHE OCHOBHBIX I'PYIII AKUBBIX
OpraHU3MOB.

PazButne xu3Hu Ha 3emie mo spam W mepuoaaMm. Karapxeit. Apxeickas W TPOTEPO30MCKasi JPHI.
[Taneo3oiickast 2pa u €€ TepHONbl: KEeMOPUHCKHI, OPJOBUKCKHHA, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHuoIibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBINA, AHTPOTIOT€HOBBIMN.

XapakTepucTuKa KIMMaTa U reoJOorn4eckux npoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLUN PACTUTENIBHOTO U
XKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHui U KUBOTHBIX. [losiBieHHEe, paciBEeT U BHIMHUPAHUE TPYII
YKUBBIX OPTraHU3MOB.

Cucrema OpraHMYecKOro MHpa KakK OTpa)keHHe HBOJIOUMHA. (OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpraHU3MOB.

OBOJIIOIMS YeJIOBEeKa. AHTPOIIOJIOrUs KaK Hayka. Pa3Butue npeacTaBiaeHU O IPOUCXO0KICHUN YEI0BEKa.
Meroasl u3yueHus aHTpornorese3a. CXoACTBa M pa3iiMyusl 4YelIOBEKa U KUBOTHBIX. CucreMarnyeckoe
MOJIOYKEHUE YEJIOBEKa.

JBuxymue cuibl (pakTopsl) aHTpororeneza. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OO1ecTBeHHBIH 00pa3 KU3HU, U3TOTOBICHUE OPYAHM Tpy/a, MBIIILICEHUE, PEYb.

OcCHOBHBIE CTaguM U BETBU 3BOJIIOIMHM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenbid, Yenosek
NPpAMOXOALINN, HenoBeK HEaHAEPTAIbCKUM, YeToBEeK pa3yMHbIN. Haxoaky HCKOIIaeMbIX OCTaTKOB, BPEMS
CYIIECTBOBaHMs, 00JIACTh paCIPOCTPaHEHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHUS.
UYenoseueckue pacbl. OCHOBHBIE OOJBIINE PACHI: €BpOIeouHas (eBpa3uiickas), HErpo-aBCTPaJIOUIHAS

(3kBaTopuanbHas),  MOHroJIouJHass  (a3MaTCKo-aMepuKaHcCKasi).  YepTbl  IpUCHOCOOIEHHOCTH
IIpeJICTaBUTENIEH YeJI0BEYECKUX pac K YCIOBUAM cyllecTBoBaHMs. EnnHcTBO yenoBeyeckux pac. Kputnka
pacusMa.

JdeMoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapsuH.

Tabmuupl u cxemsl: «Bo3HukHoBeHne CofHEUHOW cHCTeMbl», «Pa3BUTHE OPraHUYecKOro MHUPay,
«PacturenbHas kierka», «KuBoTHas kierka», «lIpoxapuornyeckas kinerka», «CoBpeMeHHas cucTEMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOEHHS YeJOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa NaJCOHTOJOIMYECKMX HaXOJOK MPEJKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHeiimue moan», «IpeBHue moan», «llepBbie coBpeMeHHBbIE 0N, «HeI0BeueCKue pachh».
Ob6opynoBanue: Mymsoku «lIpoucxoxaenue uenoBeka» (OIOCTBI aBCTPAIONMTEKA, MUTEKAHTPOINA,
HeaHJIepTaJiblla, KPOMAHbOHIIA), CIETKU MM M300paKeHUsI KAMEHHBIX OpYAUN MEepBOOBITHOTO YelOBEKa



(xaMHM-4oTITIepHI, pyOmIIa, cKkpebiia), FeOXpOHOJIOTHYECKas: Tabnua, KouieKuus «PopMbl COXPaHHOCTH
HCKOIIA€MBIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas padora Ne 1. «M3yueHne HCKONIAEMBIX OCTATKOB PACTEHUN M JKUBOTHBIX B KOJUICKITUSIX).
OKCcKypcHsl «IBOJIIOLUS OPraHMYECKOTo MHpa Ha 3emiie» (B €CTECTBEHHO-HAy4YHbIN MM KpacBEAUECKU
My3eil).

Tema 3. Opranu3msl U OKpY:Kalolas cpeaa.

DKoJioTusl Kak Hayka. 3ajauyd M pas3lieibl 3KOoJOTruu. MeToapl 3KOJOrMYECKUX HCCIIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIIIHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Okonorudeckue (akropel. Kimaccudukammsi 3Kk0I0rudeckux (GakTopoB: aOHMOTHYECKHE, OMOTHYCCKHE H
aHTponoreHHsle. JlelicTBUE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtudeckue (akTopbl: CBET, TeMIeparypa, BiIakHOCTh. DotonepuoansM. [Ipucnocobnenus
OpraHU3MOB K JIEHCTBHUIO a0HMOTHYECKUX (haKTOPOB. bruosornueckue purMel.

buoTtnueckue pakropsl. Buapl OMOTHUECKUX B3aMMOIEHCTBUI: KOHKYPEHIUS, XUILIHUYECTBO, CUMONO3 U
ero ¢opmel. [lapasutusm, koonepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AmeHcanu3Mm, HelTpanusM. 3HaueHne OMOTUYECKUX B3aUMOAECUCTBUMN JUIsl CYILIECTBOBAHUS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyasiuuu. OCHOBHbIE MOKa3aTeNM MOMYJISIUU: YHUCIEHHOCTD,
IJIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUrpalus. JIMHAMHUKA YHCICHHOCTH NOMYJSALUU U €€
perynsuus.

JdemoncTpauunu:

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, 3. I'ekkens.

Tabmuupt u cxemsl: kapta «llpupomubie 30HBI 3emau», «Cpenbl OOWUTaHUS OpPraHU3MOBY,
«Dotonepuoauzmy», «llomynsuny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYISIIMM WH(Y30pUu-
Typenbkny, «[lumespie nenmy.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas padota Ne 3. «Mopdomornueckne 0cOOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTaHUSD).
JlabopaTtopnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB PACTCHHIN.

Tema 4. Cool0mecTBa U 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuornieHo3. CTpykTypbl OHOIIEHO3a: BHIOBasi, IMPOCTPAHCTBEHHAs,
Tpoduueckas (rnuiieBas). Buabi-noMmuaanTel. CBsi3u B OHOIICHO3E.

Dkosnoruueckue cucrembl (3kocucteMbl). [lonsitue 00 skocucteme u GuoreoneHose. OyHKIUOHAIbBHbBIE
KOMITOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTbl, KOHCYMEHTHI, peayleHThl. KpyroBopoT BellecTB U MOTOK
SHEpruu B SKOocUcTeMe. Tpoduyeckue (MHILEBbIE) YPOBHU SKOCUCTeMbI. [IuieBble Ienu U CeTu.
OcHoBHBIE MOKAa3aTeNN KOCHUCTEMBI: Onomacca, MPOIYKIHA. DKOJOTHUYECKHUE MUPAMHJIbI: TPOAYKIIHH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA AKOCUCTEM: YCTOMYHUBOCTh, CaMOPETYIIsus, pa3surue. CyKieccus.
[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO WJIU IIMPOKOIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBL. YPpOOIKOCUCTEMBI. bronoruueckoe U X03sSHCTBEHHOE
3Ha4YeHHE arpo’KOCUCTEM U YpOOIKOCHCTEM.

buopaznoob6pa3zue kak akrop ycroitunBoctu s3kocrcreM. CoxpaHeHre OMOJIOTUYECKOT0 pa3HOoOpas3Hs Ha
3emue.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panulisl, coctaB u cTpykTypa 0uochepsl. XKusoe Bemiectso u
ero ¢ynkiun. OcobeHHOCTH OHOChephl Kak IMo0aTbHOW 3KOCHCTeMBbl. J[MHaMHUecKoe paBHOBECHE U
oOpatHas cBs3b B Onocpepe.

KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HaJbHOCTb
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B buochepe 3eminn. AHTpONIOreHHbIE U3MEHEHHUs B buocdepe. [ mobanbHble 9K0JIOTHYECKUE
npoOIeMBl.



CocymecTBoBaHrE IPUPOIBI U YeroBedecTBa. CoxpaHeHne OMOpa3zHOOOpas3us KaKk OCHOBA YCTOWYHBOCTH
ouocdeprl. OcCHOBA palMOHAIBHOTO YIPABJICHUS NPUPOAHBIMU pPECypcaMd M HUX HCIOJIb30BaHUE.
JlocTiokeHust OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsr: «llumessie nenm», «buorenos: cocraB u cTpykTypay, «IIpupoaHsie cooduiecTBay,
«Uenmn mwuranus», «OKojormueckas nupamuaa», «buochepa wu  yemoek», «IKocHcTEMa
LIMPOKOJINCTBEHHOIO Jieca», «JKOCUCTEMa XBOMHOro Jiecay, «buoueHo3 BogoEéMa», «ArpoLEHO3»,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3ICHCTBHS HA IPUPOLY», «BakHENIINe HCTOYHUKH 3arpA3HEHN BO3AyXa
U TPYHTOBBIX Bon», «[louBa — BakHelas cocrapistomas ouocgeps», «DakTopsl Aerpajaluu MOYBY,
«[TapHukoBbiil 3pPexT», «DakToppl pagoaKTUBHOIO 3arpsizHeHus Ouocdeprn», «OOmas CTpykTypa
ouocoeps», «PacnpoctpaneHue xu3Hu B Ouochepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor
yriepoja B 0uoceper, «KpyroBopor azora B Ipupoae.

O6opynoBanue: Moaeb-anIuKanus « TUunmuaHeie OMOIIEHO3b», TepOapuiil «PacTurensHbIe CO00IIEeCTBAY,
koutekuuu «buoneHos», «BpenuTtenn BaKHEHWIIMX CEIbCKOXO3AWCTBEHHBIX KYIbTYp», Trepbapuu u
KOJUIEKIIMM PAaCTeHUN U JKUBOTHBIX, MIPUHAUIEKAIINE K PA3HBIM 3KOJIOTMUYECKUM TpyIIaM OJHOTO BUAA,
Kpacnas xnura Poccuiickoit ®denepaiuu, n300pakeHusl OXpaHIEMbIX BUJIOB PAaCTEHUI U dKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 BMOJIOT'MI1 HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuMBalOTCS TpeOOBaHUS K  peE3ylbTaTaM  OCBOCHHS
o0yJaromuMHUCcs TpoTpaMM CpeAHero oomiero oOpa3oBaHUS: JMYHOCTHBIM, METalPEIMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs peaMeTa « bHOoJIOTHs BbIIEIEHBI CIEAYIOINE
COCTABJISIIOIIME: OCO3HAHUE 00YUYAIONUMHUCS POCCUHUCKON TPAKIAHCKON UACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAMOOMPENCICHUI0, HAIWYUe MOTHUBAIMM K OOYYCHHIO
OMOJIOTUH, IICJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA pa3BUTHUS OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh
00yJaronMXxcsi PyKOBOJCTBOBATLCS B CBOEH JIEATENILHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIUMH CHUCTEME OHMOJOTUYECKOTO O0O0pa3oBaHMsI, HaJUYHE HKOJOTHYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh eI U CTPOUTD KU3HCHHBIC ITJIaHBIL.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA MPEAMETA «bnonorusa» JOOCTUTAKOTCA B €CIUHCTBEC yqe6H0171 u
BOCHUTATEILHOMN JCATCIIBHOCTHU B COOTBETCTBUHN C TpaaAuIIMOHHBIMU pOCCPIfICKPIMH
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKHUMHU HW JAYXOBHO-HPABCTBCHHBIMH I[ICHHOCTAMH, IPHUHATHIMH B
oOmiecTBe TMpaBUJiaMd M HOPMaMU TIOBEJACHHS H CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHWS,
CaMOBOCIIMTAaHUS U CaMOPa3BUTUS, PA3SBUTHA BHYTpeHHeﬁ MO3UIUH JINYHOCTH, IAaTPUOTU3MA, YBAXKCHUA
K 3aKOHY M MpPaBOMOPAAKY, YEIOBEKY Tpyda MW CTaplieMy IOKOJIEHUIO, B3aUMHOIO YBAXKEHU,
OepeXKHOrO0 OTHOIICHMSI K KYJIbTYPHOMY HACIEAMIO M TPaJWLHUSAM MHOTOHAIIMOHAJILHOTO Hapoja
Poccuiickoit denepaiuu, npupoie U OKpyKaroliei cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUsI YydeOHOro mnpeamera «buojorus» MOKHBI OTpaxarb
TOTOBHOCTh W CIOCOOHOCTh OOYyYaloImMXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIIMH, TMO3UTUBHBIX BHYTPEHHUX YOSXKICHHH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIecTBa, pacUIMpEeHUE >KU3HEHHOTO
OTbITa U ONBITA JIEATEIBHOCTH B MPOIECCEe pealu3allii OCHOBHBIX HAMpaBJICHUH BOCIUTATEIbHOM
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTH TPAXKAAHCKON MO3UIMU O0yYaIOUIErocss Kak akKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U IIPABOOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JAEATEIbHOCTH TMPU CO3AAHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO MO3HIIHUI0 MO OTHOIICHHUIO K SBICHUSM COBPEMEHHOU
KU3HU U OOBICHSITH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIlECCE€ COBMECTHOTO BBITIOJIHEHUS  y4EOHBIX,
MO3HABATENbHBIX M HUCCIEAOBATENbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLIEHHS K MHEHHUIO ONIOHEHTOB
MIpH 00CYX/IEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUUCKOM TpakJIaHCKONH HIASHTHYHOCTH, MAaTPHOTHU3MA, YBKEHUSA K
CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH mepesa PonuHOM, ropaoctu 3a cBod kpail, cBoro Poauny,
CBOMH 513bIK M KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIHUI0 W MaMITHUKAM MPUPOJIbI, JOCTHKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIOCOOHOCTh OLIGHMBATh BKJIAJl POCCHUICKHX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OMOJIOTHH,
MMOHMMAaHUSI 3HAYeHUsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO
oOriecTBa;

uzaenHas yoexx 1I€HHOCTh, TOTOBHOCTH K CITY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCThH OIIEHWBATh CHUTYAIlMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM POAUTENSM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO WU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B PA3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIISITH KauyecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢puznyeckoro BocnuTaHus, GOPMUPOBAHHUS KYJAbTYPbI 310POBbS M 3MOLHOHAILHOIO
0/1aronosy4us:

MMOHMMaHWE W pealu3anrs 3J0pOBOro M 0e30MacHOro oOpasza >KH3HU (30pOBOE THTAHUE,
cOONI0/IeHNe THTHEHWYECKHX TMPAaBWJI W HOPM, COQJIAHCHUPOBAHHBIM PEXKUM 3aHATUA W OT/ABIXA,
perynspHas ¢uznueckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUS K
coOCcTBEeHHOMY (PU3UYECKOMY M TICHXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE LIEHHOCTH MPaBWJI MHAUBHUAYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYALMSX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUA U HENPUSATHUS BPEOHBIX TMPUBBIYEK (YINOTPEOJICHUS aJIKOTOJIA,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AaKTHUBHOM JI€ATEIBbHOCTH TEXHOJIOTMYECKOM M COIMAIbHOW HAaIpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKYyIO IEATEIbHOCTD;

UHTEpEeC K pasnuyHbIM cdepaM NpodeccHuOHANbHON JeATeIbHOCTH, YMEHHE COBepIIaTh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH 11eJ1ec000pa3HOe OTHOIICHHE K TPUPO/Ie KaK UCTOUHUKY JKU3HH Ha 3eMJie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBILIEHUE YPOBHS SKOJIOTHUECKOHN KYIbTYpPhI: IPUOOPETEHHE OMBITA TNIAHUPOBAHUS MIOCTYITKOB
Y OLIEHKH UX BO3MOXHBIX MTOCJIEICTBHUM JIIs1 OKPYKAIOLIEH CPebl;

OCO3HaHHKE TJI00aJTHbHOTO XapaKTepa SKOJOTHYECKHX MPOoOJieM U MyTel UX peleHus;

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU W3YUYEHUU OUOJNOTHH 3HAHUS M YMEHUS MPU
pemieHnnd MpoOeM, CBS3aHHBIX C paIOHAIBHBIM MPHPOJOTIONB30BaHUEM (COONMIO/IEHNE TPaBHII
MOBEJICHUsI B MPUPOJIE, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHS B SKOCHUCTEMAaX, OXPaHy BHUJOB,
9KOCHUCTEM, OHOChEpBI);

AKTUBHOE HEMpUATHE ACUCTBUM, MPUHOCIUINX BPEd OKPYXKAIOIIEW MPUPOJHON cpele, yMEeHUe
MIPOTHO3UPOBATh HEOIATOMPHUSITHBIE KOJOTHYECKHE TOCIEACTBUS MPEANPUHUMACMBIX JEHCTBUN U
NpeA0TBPAILATh UX;

HaJU4Yhe€ Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJOTMYECKON KyIbTYpbl, OIBITA
NESATENBHOCTH SKOJIOTHYECKOI HAMIPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B TIO3HABATENBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MPaKTHUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOU JEATEIbHOCTU
AKOJIOTUUYECKOW HAINpPaBIECHHOCTH;



8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKd U OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO HA JIAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOW KYIBTYphl KaK CpEICTBAa B3aUMOICUCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

NMOHMMaHWe crermu(ukn OWOJIOTHM Kak HayKH, OCO3HaHHs €€ posu B (QOPMUPOBAHUH
PalMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUH 1IEJIOCTHOTO MPEACTAaBIEHUs 00 OKpYXKaIOIIeM MUpPE
KaK O €IUMHCTBE NPUPOJbl, YeJOBEKa M OOIIECTBA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEW U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOH ITMBHIN3AIMH: 00eCTieueHIs] HOBOTO
YPOBHS pa3BUTUS MEAMIMHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHM, CHOCOOHBIX pemiarh
pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA MyTEH BBIX0/1a U3 INI00ATBHBIX 3KOJOTHYECKUX
npoOieM M oOecrieyeHusl Mepexojia K YCTOWYMBOMY Pa3BUTHIO, PALMOHAJIBHOMY HCIIOJIb30BaHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHUW B LEJISAX MOBBIIMICHUS 0O0Ien
KYJIbTYpbI, €CTECTBEHHO-HAYYHOI rpaMOTHOCTH, KaK COCTABHOM YacTU (PYHKIIMOHAIbHON IPaMOTHOCTH
oOyuatonuxcs, GopMupyeMoit Ipyu U3y4eHUU OHOJIOTHH;

MOHMMAaHHE CYHNIHOCTH METOJIOB T[IO3HAHUS, MHCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJIb30BaTh NOJydaeMble 3HAHUS TSl aHAJIN3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOILIETO
MHpa U IPOUCXOISIINX B HEM H3MEHEHHH, yMEeHUE JAenaThb 000CHOBAaHHBIEC 3aKIIOYEHHS] Ha OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIINXCS TaHHBIX C LIEBI0 MOJIY4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIbHO UCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IJIs pelieHus mpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH OCYHIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CAaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yiabTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HauYuMble  JUIE  (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOydYAIOUIUXCS  MEXKJIUCIUIUIMHAPHBIE
(MexmpeMeTHbIE) O0IEeHAYYHbIE MOHATHS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenu(puKy METOIOB IMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPIUsl, SIBJICHHE,
MpOLIECC, CHUCTeMa, HayudHbIM (akT, NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
uccienoBaHue, HabII0AeHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEpCAJbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHMKATHBHBIC, pEryJIsTHBHbIE), oOecrneuuBaromnme (HopMUpOBaHUE
(GYHKIIMOHATBHOM TPAMOTHOCTM M COLIMAJbHOM KOMIIETEHIIMHM OOYdYalolIUXCs, CIIOCOOHOCTD
oOyyaronuxcs HCIOJb30BaTh OCBOCHHBIE MEKAMCUUILTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
yHHUBEpCalIbHbIEC y4eOHbIE IEHCTBUS B TO3HABATEILHON U COLIMATBHON MPaKTUKE.

MertanpeaMeTHble pe3ybTaThl OCBOSHHUS MPOTPaMMBbl CpelHero oomiero o0pa3oBaHusl JIOJHKHBI
OTpakaTh:

OgJaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /1ICHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE IEHCTBHS:

CaMOCTOSTENIbHO  (DOpMYIHPOBAaTh M aKTyaIM3UpoBaThb MpoOJIeMy, paccMaTpuBath €€
BCECTOPOHHE;

UCMOJb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a,
CpaBHEHMSI, KIacCUPHUKAIIMH, 0000IIEHHST), PACKPBIBATH CMBICT OMOJOIMYECKUX MOHATUHN (BBIIEIATH UX
XapaKkTepHble MPU3HAKY, YCTAaHABINUBATh CBS3U C IPYTUMH HOHATHIMH);

ONPEIEIATh LI AESITEIbHOCTH, 3a/1aBasl IapaMeTpbl U KPUTEPUH MX TOCTUIKEHUS, COOTHOCHUTh
pE3yIBTaThl JEATEIBHOCTH C TOCTABJIEHHBIMU LIESAMY;

UCIOJb30BaTh OMOJIOTHYECKUE TIOHATHS 151 00bsICHEHHs (PAKTOB M SABJICHUN )KUBOM MTPUPOIBI;



CTPOMTH JIOTUYECKHE DPACCYXAEHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, MO AHAJIOTHH), BBISABIATDH
3aKOHOMEPHOCTH M TPOTUBOPEYHS B pAcCCMATPUBACMBIX SBJICHUSX, (POPMYyIHpPOBATH BBIBOABI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBA ISl TPEJCTAaBICHHUS CYIIECTBEHHBIX CBS3€H U
OTHOLICHWA B HW3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe NPOTUBOPEUHMI pPa3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIAH pPEHICHUS MPOOJIEMBI C y4€TOM aHajdM3a MMEIOIIMXCS MaTepHAIbHBIX H
HEMAaTepPHAIBHBIX PECYPCOB;

BHOCHTBH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJILTATOB ENISIM, OI[CHUBAThH
PUICKH TTOCIICICTBUH IEATEILHOCTH;

KOODAMHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBUSAX pEATbHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATENbLCKHE IEHCTBHSI:

BJIAJIETh HaBbIKAMH y4eOHO-HMCCIIEOBATENBCKOM W TIPOCKTHOW JEATENbHOCTH, HAaBBIKAMH
paspernieHus mpooeM, CocoOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3INYHBIX METOI0B TIO3HAHUS;

WCTIOJh30BaTh pa3IMYHbIE BUABI JCATEIBHOCTH 110 TIOJYYEHHIO HOBOTO 3HAHHUS, €Tro
WHTEPIPETAINH, TIPEOOPa30BAHHUIO M MPIMEHEHHIO B YICOHBIX CUTYAIHSIX, B TOM YHCJIE MTPH CO3TaHUHN
YUeOHBIX ¥ COITUAITBHBIX ITPOEKTOB;

(dbopMHUpOBaTh HAYYHBIH THUI MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMHU
MOHATUSMH B METOJIAMU;

CTaBUTh MW (POPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B OOpA30BATEIBHOW JACSITEIBHOCTH H
AKHU3HEHHBIX CUTYyalUsX;

BBISBIIATh IPUUUHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIU3UpOBaTh 3a/ady, BbIIBUraTh TUIIOTE3Y €€
peleHus, HaXOAUTh apryMEHThl JUIsl JOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/aBaTh MapaMeTphbl U
KPUTEPHH PELLCHHUS;

aHAJIM3UPOBATh MOJyYCHHBIE B XOJI€ PEIICHUs 3a/1a4l Pe3yibTaThl, KPUTUUECKH OLIEHUBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPHOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh IIEJICHANPABICHHBIH IOUCK IIepeHOca CpPeACTB U CHocoOOB JeiicTBUSA B
po(heCCUOHANIBHYIO Cpeay;

YMETh IEPEHOCUTh 3HAHUS B I03HABATENBHYIO U IPAKTUYECKYIO 00IACTH JKU3HEAEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE MJIEH, IPEUIaraTh OPUTMHAIIBHBIE MOAX0/Ibl U PEIIEHUS, CTAaBUTh IPOOJIEMBI U
3aJjauy, JIOIyCKAIOI1e albTepHATUBHbIE PELLICHMUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX MH(OPMALMK (TEKCTe y4eOHOTro nocoous, HayuyHo -
HOMYJISIPHOM JInTepaType, OMOJIOTMYECKHUX CIIOBApsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B IHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO Pa3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTb;

¢dbopMynupoBaTh 3ampochl M MPUMEHSATh pa3inyHble METOJbl NpU TMOHCKe U OoTOOpe
Ononornyeckoit nH(GopMay, He0OX0IMMOH /7Sl BHIOJTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh OMBIT  WCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIbHYIO (pOpMY MpesICTaBIeH s OMOJI0rnyeckoi HHpopMaIuu
(cxemsl, rpauky, AUarpamMMsbl, TaOJIHUIBI, PUCYHKH U JPYroe);

MCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MU padoTe ¢ OMoIornueckoil nHpopmanueit:
IPUMEHATh XUMUYECKHe, (pU3nyecKre 1 MaTeMaTHUeCKie 3HaKu U CUMBOJIBI, (hopMysibl, abOpeBUaTypy,
HOMEHKJIATYpy, UCIIOJIb30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMH paclO3HABaHUs U 3alIUTHl UH(GOpMAIMK, HHPOPMAITMOHHONW 0€30M1aCHOCTH
JMYHOCTH.

OsiaieHNe YHUBEPCAJIbHBIMUH KOMMYHUKATUBHBIMH J1eHCTBUSIMH:



1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KHU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE WIH
JUCKYCCHUHU IO CYIIECTBY 00CYX/JaeMOM TeMbl (YMEHHUE 3a/1aBaTh BOINPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJILHO BBIIIOJHEHMSI [TpeIaraéMoi 3ajjauu, yUuThIBaTh HHTEPECHI U COITIACOBAHHOCTD MO3ULIUI
JPYTUX Y4aCTHUKOB JIMAJIOra UM TUCKYCCHUH);

pacrno3HaBaThb HEBEpOAJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CHUTYalldd, yYMETh CMSr4aTb KOH(MJIMKTHI W BECTH
[IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CTIOCOOaMH OOIICHUS W B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHHS IPYrUX
JIO/IEH, IPOSIBIISITh YBAXHUTEIHLHOE OTHOIIEHUE K COOECEHNUKY U B KOPPEKTHOU popme GOpMyITupOBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MTOHUMATh 1 UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U HHIUBUAYAIbHON paOOTHI IIPH PELLIEHUH
OMoJOrMueckoi MpoOsieMbl, OOOCHOBBIBATH HEOOXOOUMOCTH MPUMEHEHHsI TPYHHOBBIX (QOpM
B3aUMO/ICHCTBUS NPU pelIeHNH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JTU COBMECTHOM JESITeTbHOCTH, OPraHU30BBIBATh U KOOPIAWHUPOBATH JEHCTBUS MO
€€ JNOCTH)KEHMIO: COCTaBJAThH IIIAH JEHCTBHM, pacHpeneisaTh pOiM C y4ETOM MHEHHMU yYaCTHUKOB,
0o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KayecTBO CBOETO BKJIaJa W Ka)JOT0 y4acTHHKAa KOMaHbl B OOLIWH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBATH HICH C MO3ULUUM HOBU3HBI, OPHUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE NOBEACHHUE B PA3JIMYHBIX CUTYALHUAX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHUBHBIM.

OgByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBISBJICHUS MIPOOJIEM M UX PEILEHUS B AKU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BbIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHMM LEJIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEUCTBUSAX M IOCTYNKax IO OTHOLICHMIO K >KMBOM IIPUpPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYIIECTBIISITh I03HABATENIBHYIO 1€ TEIbHOCTD, BBISABIIATH IPOOIEMbI, CTAaBUTh
1 GOpMyIMpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON AEATEIBHOCTU U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH pEIICHUs MpoOJIeMbl € Y4ETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN];

Jie71aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO MIMPOKOW SpYAMLIMU B Pa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) cAaMOKOHTPOJIb:

JlaBaThb OLIGHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JESITEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIQJIETh HABBIKAMU TO3HABATENIbHON pe(IeKCHH KaK OCO3HAHMS COBEpIIAeMbIX JEHCTBUNA U
MBICIIMTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB M OCHOBAHHM, MCIOJIB30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apI'yMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:



PUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPaBO JPYrHX HA OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pesynbTaThl OocBoeHHs mporpamMmbel COO mo Ouonormm Ha 0a30BOM YpOBHE
BKJTIOYAIOT crieurIecKue 1iist yaeOHoro npeamMera «brnosorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JIEWCTBUH TI0 OCBOCHHIO, MHTEPIIPETAMH M IMPEoOpPa3OBAHUIO 3HAHWM, BHJBI JEATCIHLHOCTH II0
MOJIy4CHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWW B PA3IMYHBIX YYEOHBIX CHTYalHAX, a TaKKe B
peabHBIX KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C Omojorueil. B mporpamme mpeaMeTHbIe pe3yabTaThl
MIPECTABIICHBI TI0 TO/1aM 00yJeHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO mpeamera «buosorus» ¢ 10(11) kracce nomKHBI
OTpaKkaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MecTeé W PO OWOJIOTHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOUW KapTHHBI MUPA M HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJI€ POCCUHCKUX M 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHFHON TPAaMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE DPACKPBIBATH COJIEpKAHWE OMOJIOTUYECKHX TEPMHHOB W TIOHSTHHA: J>KH3HB, KJIETKA,
OpraHusM, Meraboin3M (0OMeH BEUIeCTB U IpPEBpalleHHe SHEPruH), roMeocTas (camoperyssius),
YpOBHEBasi OpPraHU3AINs KUBBIX CUCTEM, CAMOBOCIPOU3BEACHUE (PEMPOIYKIINsI), HACIECICTBEHHOCTH,
W3MEHYHMBOCTb, POCT U pa3BUTHE;

yMEHHE u3Jlararb OHOJIOTHYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHa,
[EHTpaIbHAas JJOTMa MOJICKYIsIpHO# Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBmiiosa) u
yaeHus (0 IEHTpaX MHOrooOpasus M TPOUCXOXKIEHUsS KyabTypHbIX pacteHuit H. 1. BaBmiosa),
OTIPEIEIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIaIeTh METOJIaMU Hay4yHOTO MO3HAHUS B OMOJIOTUU: HAOMIIOIEHUE U OTHMCAHUE JKUBBIX
CUCTEM, TMPOIIECCOB U SIBIICHUM, OpraHu3aius ¥ MpoBeJcHHE OHOJIOTMYECKOTO HKCIEPUMEHTa,
BBIJIBH)KCHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]Y MCCIEAYEeMbIMU BEIMYMHAMH, OOBSCHEHHE
MOJIyUE€HHBIX PE3yJbTAaTOB, MUCIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPHM M 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKA BHUPYCOB, KIETOK MPOKAPHOT M SyKapuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BELIECTB U
MPEeBpAILIEHUS] SHEPruu B KIETKe, (OTOCUHTE3a, IUIACTUYECKOTO W DHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHS, pPAa3MHOXKEHUS, WHAMBHAYaJILHOTO pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH [OJIy4€HHBIE 3HAHUS [J11 00bSICHEHUS! OMOJIOTUYECKHX ITPOLIECCOB U SABIICHUM,
JUI TIPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOMN KU3HU C IIENIbI0 o0ecrieueHus: 0€30MacHOCTH
CBOEr0 3JIOPOBBSI U 3J0POBbS OKPYXKAIOUIUX JFOJIeH, COOMIOACHNUS HOPM TI'PaMOTHOTO IOBEACHUS B
OKpY)Kalollled NpUPOJHON cpele, NOHMMaHUWE HEOOXOJAUMOCTH HCIOJIb30BaHUSA JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOT UM [T PAlMOHAIBHOTO MTPUPOJIOIIOIB30BaHHUS;

yYMEHHE pelIaTh dJIeMEHTapHble TeHETHUYECKHUE 3a]]aui Ha MOHO- U AUTUOPUIAHOE CKpEIIUBaHUE,
CIIETJIEHHOE HaclieJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS NJIS MpeJCcKa3aHus
HACJIeIOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH Ta00OPATOPHbIE U MpaKTUYECKUE PabOTHI, COONIOIATh MpaBuiIa MpH padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAaHUEM;

YMEHHE KpPUTHUYECKH OILIEHWBAaTh W HMHTEPIPETUPOBATH HH(MOPMAINIO OHUOJIOTHYECKOTO
COJIep>KaHusl, BKIIIOUAIONIYIO TICEBIOHAYYHBIC 3HAHMSI U3 PA3IMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM
nH(pOpMaIIUY, HAYYHO-TIOMYISPHBIE MaTePUAIIbI), ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIICIOBAHHH B
O1oJIOTUH, MEMLIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOO0IIeHUs, 0000111ast OHOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIH30BaTh MOHATHIHBIN ammapaTr OHOJIOTHH.



[IpenmeTtHbIe pe3yabTaThl OCBOCHUS yueOHOTo npeamera «buosorus» ¢ 11(12) kracce nomKHbI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJU OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B JOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX M 3apyOekKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHATFHOW IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHHMSI )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBaTh COJEPKAHWE OHOJOTHYCCKMX TEPMHHOB W TIOHATHW: BHJ, IOIYJISALINS,
reHO(OH/, ABOJIIONHS, ABIKYIIUE CHIIBI ((DaKTOPBI) 3BOJIOIUH, MPHUCIIOCOOICHHOCTh OPraHU3MOB,
BHJI000pa30BaHUE, YKOJOTHYCCKHE (AKTOPBI, IKOCHCTEMA, MPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI,
I[ENY MUTAHUS, YKOJIOTHYECKasi TUpaMHu/ia, OMOTEONeH03, brocdepa;

YMEHHE U3JIarath OMOJIOTHYECKHUEe TeopuH (dBoJrormonHas teopus U. JlapBuHa, CHHTETHYECKAS
TEOPHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxojactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHu u myteit sBosonnu A. H. CeBepiioBa, yuenus o 6unocdepe B. U. Bepnaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIQJICTh METOJIAaMU HAyYHOTO MMO3HAHUS B OMOJIOTHUU: HAOFOICHUE W OTMCAHUE JKUBBIX
CUCTEM, TIPOIIECCOB H SIBJICHWM, OpTraHHW3aIUs W TMPOBEJICHHE OHOJIOTHYECKOTO JKCIEPHMEHTA,
BBIJIBI)KCHUE THUTIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH MEXK]y HCCICIYEMBIMH BEJIMUYMHAMH, OOBSICHCHUE
MTOJTYYEHHBIX PE3yJbTATOB, UCIOIH30BAHHBIX HAYYHBIX IMOHATHH, TCOPUH M 3aKOHOB, YMEHHE JIETaTh
BBIBOJIBI HA OCHOBAHHH TTOJTYYEHHBIX PE3YIIbTaTOB;

YMEHHE BBIICIATh CYNICCTBCHHBIC IPU3HAKK CTPOCHHS OWOJIOTHYSCKUX OOBEKTOB: BHJIOB,
MOTYJISIIIAH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHMOTE€OIICHO30B W IKOCHUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIIEJACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHUA000pa30OBaHMA,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEUCTBHS 3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, IEepeHOca
BEIIECTB U TMOTOKAa SHEPrUM B JKOCHCTEMaX, AHTPOINOTEHHBIX HM3MEHEHHIl B 3KOcCHCTeMaxX CBOeH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXUMHUYECKHX IIUKIJIOB B Onocdepe;

yMEHHE IPUMEHSATD IOTy4YE€HHbIE 3HAHUS U1 00bICHEHUS! OMOJIOTHYECKHX ITPOLIECCOB U SABJICHUI,
JUIS TIPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHON KU3HU C 1IeNIbI0 o0ecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBBSl U 3J0POBbS OKPYXKAIOUIUX JFOJIeH, cOONI0ACHUS HOPM TI'PaMOTHOTO IMOBEACHHUS B
OKpYXalollled TMPUPOJHON cpene, TOHMMaHWE HEOOXOJAMMOCTH HCIIONIB30BAHUS JIOCTHKCHHM
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO MPUPOIOTIONbH30BAHMS;

YMEHHE pelliaTh dJIeMEeHTapHbIe OMOJIOTHYECKHE 3a/1a4H, COCTABIIATH CXEMBbI IEPEHOCA BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBINOIHATH J1JAO0OpaTOpHbIE U MPaKTHUECKKe paboThl, cOOMIOAATh MpaBuia npu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KpPUTHYECKH OILIGHHBATh W HUHTEPIPETUpPOBaTh HHGMOPMALNIO OHOJIOTUYECKOTO
COJIep>KaHusl, BKIIIOUAIOUIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOUYHUKOB (CPEICTBA MACCOBOM
uH(popMallUK, HAyYHO-TIONMYJSIPHBIE MaTepuaibl), paccMaTpuBaTh TIJOOATbHBIE HSKOJIOTHUYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIIEeHHs, 0000111as OMOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.






