AHHOTanuA K padoyeii mporpamme no ouosoruu 10-11 kiaaccenl

(0a30BbIii YPOBEHB)
HHOACHUTEJBbHAA 3AIIMCKA

IIpu pa3paboTke NHpOrpaMMbl MO OHOJIOTHM TEOPETHUYECKYI0 OCHOBY JUIS OINpeeeHus
MOAXO0J0B K (opMHpoBaHHIO conaepikaHus YyuyeOHoro mnpeamera «buonorus» cocraBuim:
koHentyaibHble monoxeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, CoiepKaHus,
pe3ynbTaToB 00yueHus: U TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHHUKOB, IOJIOKEHUS 00 00X
LHeIsIX W MPUHIUNAX, XapaKTEepPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro OOIIEero
oOpa3oBanus B Poccuiickoii denepaiuu, a Takke MOJIOKEHUS O crienndrke OUONIOruH, €€ 3HaUeHUN
B TIO3HAHUM KXUBOW MPHUPOJIBI U 00ECTICUEHUH CYIECTBOBAHUS YelloBeuecKoro odmecTBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSAM, OIpENEJIeHbl OCHOBHbIE (YHKIUM MpOrpamMMbl MO OHOJOTHH U €€
CTPYKTYypa.

[Iporpamma o Ouosioruu MaéT TpelCTaBIeHUE O IEsIX, 00 o0miel cTparerun oOydeHUS,
BOCIIMTAHUS M Pa3BUTHs O0Yy4alOUIMXCs CpelcTBaMu yueOHoro mpeamera «buonorusy», onpenenser
00s13aTeNIbHOE TIPEIMETHOE COJIEPIKAHME, €ro CTPYKTYpPY, paclpelesieHHe MO pasieiiaM U TeMam,
PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3yUEHUS yUeOHOro MaTepualia ¢ yuéToM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM OOpa30BaTENLHOTO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

B mporpamme 1o 6uosoruu Takke y4UTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeMeTHBIM U TPEAMETHBIM pe3yibTaTaM oOydeHus B (POpMUPOBAHMM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIFHOW  JIeSITETIbHOCTH/YIeOHBIX ~ JIEHCTBHI  OOydYalOmIMXCS TI0  OCBOCHHIO
coJiep>KaHusl OHMOJIOrH4ecKoro o0pa3zoBaHUsl.

B nporpamme mo Ouonorum (10-11 kmaccel, 6a30BBbIi ypOBEHb) peaJM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B U3y4YE€HUU OMOJIOruH, Osiaroapsi 4eMy B HEM MpocMaTpUBaeTCsl HAIIPaBICHHOCTh
Ha pa3BUTHE 3HAHHM, CBA3AHHBIX C (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPHEHTALU{ JIMYHOCTH, SKOJIOIMYECKOI'0 MBIIUICHUS, NMPEACTABICHUI O 310pOBOM
oOpa3e XKHU3HU U OepekHbIM OTHOLIEHHEM K OKpyXKarolied mpuponHoil cpene. [loatomy Hapsiay c
U3y4eHHeM 00IeONOIOrHUeCKUX TEOPUd, a TAaKKe 3HAHHUM O CTPOSHUU JKUBBIX CUCTEM PA3HOTO paHTa
U CYUIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX MPOIECCOB B MpOTrpamMMe IO OHOJOTHH YAEJICHO
BHHUMAaHHUE UCIOJIb30BAaHUIO MOJIYYEHHBIX 3HaHUN B MMOBCEHEBHOM KU3HU JIJISl PELICHUSI PUKIIATHBIX
3aJa4, B TOM YHCIIe: TPOPUIaKTUKU HACIIeICTBEHHBIX 3a00JIeBaHUH YeI0BeKa, MEJUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUSl, OOOCHOBAaHHS SKOJOTMUECKH 1€JIeCOO0pa3HOT0 TOBEJIEHUS B OKpYyXKarolleu
MPUPOIHON cpelle, aHajau3a BIMUSHHUS XO3SHUCTBEHHOW JESTENILHOCTH 4YeJOBEKa Ha COCTOSIHHE
IIPUPOJIHBIX U HUCKYCCTBEHHBIX IKOCHCTEM. YCUJIEHME BHMMAHMS K IPUKIIAJHOW HAIpPaBICHHOCTH
yueOHoro mnpeamera «buonorus» MpoaUKTOBAaHO HEOOXOIMMOCTbIO OOECHEeUeHHUsl YCIOBUM s
pelIeHHus OJHOM M3 aKTyalbHbIX 3aJad IIKOJBHOTO OHOJIOTMYECKOTO 00pa3oBaHUs, KOTOpas
npeanoiaraer (GopMHpOBaHHE y OOydYarOmUXCS CHOCOOHOCTH aJalTHPOBATHCS K HW3MEHEHHSIM
JUHAMHYHO Pa3BHBAIOIIETOCS] COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaeT (opMUpOBaHHE Y 00YUArOIINXCS IPEICTABICHUH 0 HAYYHOH KapTHHE MHpPA, PaCIIUpPsIeT
1 0000111aeT 3HaHMS O JKUBOI MpHpojie, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alluu U
HBOJIIOLMM, CO37a€T YCJIOBUS JUIA: TO3HAHWS 3aKOHOB JKMBOW MpUPOABbI, (OPMHPOBAHUSA
(GyHKIIMOHAJIBHOW I'PaMOTHOCTH, HAaBBIKOB 3/I0POBOT0 M 6€30macHoro odpasa Ku3HHU, 3KOJIOTHYECKOTO
MBIIUICHHUS, IEGHHOCTHOTO OTHOILICHUS K KHBOW MPUPOJIE U YETIOBEKY.



Bonbiioe 3HaueHne OMOIOTUS MMEET TAKKE AJid PCIICHHA BOCIUTATCIBHBIX W pa3BUBAIOIINX
3aja4 cpegHero ooOmero oOpa3oBaHUs, couuanu3anuu olyuaromuxca. M3yudenwe Ouonoruu
O6CCHC‘-II/IB3.CT yCJI0OBUA JJIS (bOpMI/IpOBaHI/ISI HWHTCJIJICKTYAJIbHBIX, KOMMYHHKAIIUOHHBIX )41
MH(POPMAIIMOHHBIX HABBIKOB, CTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET MHTETrpAIi OMOJIOTHYECKUX
3HAHUW C TIPEACTaBICHUSMHU U3 JPYTUX Y4YEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHHU H
reorpadun. HazBaHHbBIE TIOTOKEHUS O MPEAHA3HAYCHUN yUueOHOTo npeaMeTa « buonorus» cocTaBuiIn
OCHOBY JUIS ONPEICIICHUS IOAXOJ0B K OTOOPY ¥ CTPYKTYPUPOBAaHUIO €ro COICpIKaHUS,
MPEJICTaBICHHOr0 B IpOrpaMMe o OMOJIOTHH.

Ot6op conepkanus ydeOHOTO mnpenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPAa3HOTO IMOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIMEcs IOJKHBI
OCBOUTH 3HAHHS W YMEHHUS, 3HAUMMbIE UIsi (popmHpoBaHUS OOMIEH KyIbTYpBI, OIMpPEICTSIOIIHe
aJICKBaTHOC IIOBEJCHHWE YEIIOBEKA B OKPYXAIOIICH MPHUPOJHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHON JKM3HU W TPaKTHUECKO aesTenbHOCTH. Ocoboe MEeCcTo B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT JIEMEHTBI COJIEPIKAaHUs, KOTOPBIE CIIY>KaT OCHOBOW Ui (pOPMUPOBAHUS NPEACTABICHUN O
COBpCMCHHOfI GCTGCTBGHHO-HaquOfI KapTUHEC MHpa W LOCHHOCTHBIX OpPHUCHTAOUAX JIMYHOCTH,
CIOCOOCTBYIOIUX I'YMaHU3AIMHA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEp)KaHUS y4yeOHOro Marepuaia B MporpaMMe IO OHOJIOrHU
OCYIIECTBJICHO C Y4ETOM MIPUOPUTETHOTO 3HAUCHHUS 3HAHUHN 00 OTIUUYUTEIBHBIX OCOOEHHOCTSX KUBOM
MIPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIMH U BOJIOLNHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe YUeOHOTO
npeamMeTa «bnomorusy BBIACJICHBI CJICAYIOINIUC COACPIKATCIbHBLIC JIMHWUU: «buonorns kak HayKa.
Metonsl Hay4yHoro mo3HaHus», «Kierka kak Ouonormyeckas cuctema», «Opranmsm Kak
Omosorudeckas cuctema», «CucteMa U MHOTOOOpa3ue OPraHMYECKOTO MHUPA», « IBONIONHS KUBOU
MPUPOJIBD, « DKOCUCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTH.

enp wusyuyenus ydeOHOoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIeHHE
00y4JarIUMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpPTaHU3AINH JKUBBIX CUCTEM Pa3HOTO
paHra ¥ NpuoOpPETeHNE YMEHUI MCIIOIh30BATh 3TH 3HAHUS JIJISI TPAMOTHBIX JICUCTBUH B OTHOIICHHUH
OOBEKTOB JKUBOU MPUPOIBI U PEUICHHS PA3TUYHBIX KUZHEHHBIX MPOOIEM.

JlocTukeHue 1end  u3ydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrneynBaeTcs peleHueM CIEAYOMUX 3a/1ay:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMbI 3HAHHUN O OWMOJIOTMYECKUX TEOPHUSAX, YUCHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBUIIaX, CIYKAIMX OCHOBOH /i (YOPMUPOBAHHS MTPEICTABICHUHI O
€CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJIaX HAyYHOIrO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U
OCO6€HHOCT51X JKUBBIX CHCTCM PA3HOr'0 YPOBHSA OpraHu3aliii, BbIJAIOMIUXCA OTKPBITHAX U
COBPCMCHHBIX UCCJIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

dbopMupoBaHue y OOyYarOIIMXCS TIO3HABATEIbHBIX, HWHTEIJICKTYaJlbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MPOLIECCE aHAIN3a JAHHBIX O MYTAX Pa3BUTHUsS B OMOJIOTUU HAYYHBIX B3IJIAOB, UIACH
Y TIOJXOJI0B K U3yUYEHUIO )KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3allNH;

CTaHOBJICHUE y OOydYarommxcsi o0mel KylIbTyphl, (YHKIIMOHAILHON TPaMOTHOCTH, pa3BUTHE
yMEHHUI OOBSACHATH U OLIEHUBAThH SIBJICHUS OKPY>KAIOILEro MHpa >KUBOM NPHUPOJBI Ha OCHOBaHHUU
3HAHUU U OTBITA, OTYUYEHHBIX MPU U3YUEHUU OMOJIOTUH;

dbopMupoBaHue y 00ydJaloIUXCs YMEHUN WILTIOCTPUPOBATh 3HAYCHUE OMOJOTUYECKUX 3HAHHM
B HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, pPa3BUTUHM COBPCMCHHBIX MCIWIMHCKHX TEXHOJIOTUHA U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHHSI YEJIOBEKOM JKHUBOH MPUPOJBI,
HEO0OXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOJIOIEHUS STUYCCKUX HOPM IIPH MPOBEICHUU
OHMOJIOTMYECKHUX UCCIICOBAHU;



OCO3HAHHE IIEHHOCTHM OMOJIOIMYECKUX 3HAHUI [JIs TOBBIIIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHHH B IOBCEIHEBHOW JXU3HU [UISI OLIEHKU
MOCJIEJICTBUM CBOEH ESITEIbHOCTH IO OTHOLIEHUIO K OKpPY>Karolllel cpejie, COOCTBEHHOMY 370POBbIO,
000CHOBaHHUE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

B cucreme cpennero obmero obpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABISIETCSI  00s3aTENbHBIM yUYEOHBIM MPEIMETOM, BXOJIIMM B COCTaB MPEAMETHOW 0O0IacTh
«EcTecTBeHHO-HAy4YHbIEC IPEIMETHIY.

Jlyis u3ydeHus: Ouojioruy Ha 0a30BOM YPOBHE CpPEIHEro o0miero oOpa3oBaHMsI OTBOAMTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34 yaca (1 yac B Henerio).



COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus kax Hayka. CBs3b OHONOTMU C OOUIECTBEHHBIMH, TEXHMYECKUMU M IPYTHMMH
€CTeCTBEHHBIMH HayKamH, ¢uinocoduei, STHKOH, 3CTETHMKOH M mpaBoM. Ponb Ouomoruu B
(hopMHPOBaHUN COBPEMEHHOM Hay4HON KapTUHbI MUpa. CuctemMa OMOJIOrHYECKUX HayK.

Metozbl NO3HAHUS KUBOM MPHUPOIbI (HAOMIOAEHHUE, HKCIEPUMEHT, ONMHMCAHUE, U3MEPEHHUE,
KiaccuuKaIys, MOJISIUPOBAHUE, CTATUCTUYECKass 00paboTKa TaHHBIX).

JdemoHncTpauum:

[Hoprpetsr: Y. lapBun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon u @. Kpuk.

Tabnuubt u cxembl: «MeTOoABI TO3HAHUS KUBON IPUPOJIBD».

JlabGopaTopHble U NpaKkTHYecKue padoThbi:

[Ipaktnyeckass pabora Ne 1. «Mcmonp3oBaHME pa3IMYHBIX METOJOB IPH H3YYEHUH
OMOJIOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M X OPraHU3aLUs.

JKussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: Ouoiaoruu. OTIudne KUBBIX CHCTEM
OT HEOPTaHUYECKOU NMPUPOJIBIL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y pOBHU OpraHu3alui OMOCUCTEM: MOJIEKYJIPHBIH,

KJICTOYHEIH, TKaHEBHIH, OpraHU3MEHHBIMN, MOIYJISILUOHHO-BUA0BOM, 3KOCHCTEMHBIHN
(ObuoreoneHoTHYECKUIT ), OMOChHEPHBIH.
JdemoHcTpanum:

TaGnuubt u cxembl: «OCHOBHBIE IPU3HAKHU KU3HI», «Y POBHU OPTaHU3ALUH )KUBOU IIPUPOIBD».

O6opynoBanue: monaenb Mosekysl JTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KJIETKU. XMUMHYECKHUE AJIEMEHTBI: MAKPOAJIEMEHThl, MUKPOIJIEMEHTBHI.
Bogna u MuHepaslbHBIE BEILIECTBA.

OyHKIMM BOJIbI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxkanue ocMoTHUecKoro 6anaHca.

benku. CoctaB u ctpoeHue 0eiaKkoB. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. Hezamennmele u
3aMEHUMbIE AMMHOKHUCIOTbI. AMHUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€IKOBON MOJIEKYIIbI
(mepBUYHAasi, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASA CTPYKTypa). XMMHUYECKUE CBOHCTBA OEJIKOB.
buonornueckue GpyHKIUNU OEITKOB.

@depmeHThl — Ouosorndeckue KatanuzaTopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA LEHTD,
cyOctparHas cnenudpuunocTs. Kodhepmentsl. Butamunsl. OTianuns GpepMeHTOB OT HEOpPraHU4YECKUX
KaTaJnu3aTopOB.

VYrneBoapl: MOHOCaxapuasl (TJIOK03a, pub0o3a M Je30KcHpub03a), aucaxapuisl (caxaposa,
JIAKTO3a) U NoJIMcaxapuabl (Kpaxmail, TIMKOTeH, 11eJUTi0103a). bruonorndyeckue GpyHKINN yriIeBOJOB.

JIunuasl: Tpurauuepus, poconunuabl, crepouasl. [ napopunsHo-ruIpopoOHbIE CBOMCTRA.
buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE YITIEBOJOB, OCJIKOB M JIMIUAOB KaK MCTOYHUKOB
SHEpPTUU.

HyxnennoBeie kucnotel: JIHK u PHK. Hykneotnnbsl — MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u Gpynkuun JJHK. Crpoenue u ¢pynkuun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKuuu.

[uronorust — Hayka o kieTke. Kiuetounas Teopusi — mpuMep B3auMOICHCTBUS HICH U (PaKTOB
B HAyYHOM I1I03HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Krnerka kak nenoctHas >xuBas cucrtema. OOliue NmpU3HAKW KIETOK: 3aMKHYTas HapysKHas
MeMmOpana, mosekyisl JJHK kak renetudeckuii anmnapar, cuctemMa CUHTe3a Oelka.



Tunsl KIeTOK: dyKapuoTHyeckas U Ipokapuornyeckas. (OcCOOEHHOCTH CTpPOEHUs
pokapuoTuyeckoil kiaeTku. Knetounas cteHka Oaktepuil. CTpoeHHE 3YKapHOTUUYECKOW KIIETKH.
OCHOBHbBIE OTJINYHS PACTUTENILHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKa, TIWKOKAIHMKC, WX (DYHKITHH.
[Inazmatudeckas memOpana, e€ cBoiictBa u ¢yHkiuu. l[luromnasma u €€ oOpraHoHbL.
OnnaomeMOpannbie opranouabl kinetku: DIIC, ammapar ['ombmxu, nuzocomsl. TlomyaBTOHOMHBIE
OpraHoOW/bl KJIETKU: MUTOXOHJIpUH, IiacTuabl. [Ipoucxoxienrne MUTOXOHAPUNA U TacTui. Buabl
mwiactun. HememOpaHHBIE OpPraHOWABl KJIETKU: PUOOCOMBI, KIIETOUHBIM LEHTpP, IEHTPUOIH,
PECHUYKH, KIyTUKH. DYyHKIIMU OPTaHOUIOB KIIETKH. BritoueHus.

Anpo — perynartopHsiid neHTp KieTku. CTpoeHue sjapa: sjaepHas 000J0uYKa, KapHoliasMa,
XPOMATHUH, PBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. llneiinen, P. Bupxos, [Ixx. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHYECKHMX  JJIEMEHTOB B HEXHUBOW  MPUPOIE»,
«PacnpenenieHue XUMUYECKUX JIEMEHTOB B JKUBOU IPUPOJIEY.

Tabmuuper u cxembl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOfbD», «brocuuTe3 Oenka», «CTpoeHHe MoJekynbl Oenka», «CtpoeHue QepmeHTay,
«Hyxneunossie kuciotel. JIHK», «Ctpoenne Mmonekynsl AT®», «CTpoeHHE 3yKapHOTHYECKOU
KJIeTKn», «CTpoeHue KUBOTHOW KIEeTKW», «CTpOEHHE pacTUTEIbHOM KIeTKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTpOeHUE SApa KIETKU», « Y TIIEBOABD, «JIUmubn.

O6opynoBaHUE: CBETOBOM MHKPOCKOM, OOOpYyJOBaHHWE [JIsi TPOBEICHHS HAOIIOICHUN,
M3MEpEHUl, SKCIIEPUMEHTOB, MHKpPOIpENnapaThl PAaCTUTENBHBIX, >KUBOTHBIX U OaKTepUATbHBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKUue PadoThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTadUTHUYECKON akTUBHOCTU (pepMeHTOB (Ha
MpUMepe aMuIa3bl WK KaTajiasbl)y.

JlaGopaTtopHas pabota Ne 2. «M3yueHne cTpoeHUs KIETOK PACTEHUMN, )KUBOTHBIX M OaKTepHid
110, MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpENapaTax U UX ONUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KIETKH.

OOMeH BemecTB, WM MeTa0oIu3M. ACCUMUIATINSA (TUTACTHYECKUN OOMEH) U TMCCUMFISIIHS
(oHepreTuyeckuid 0OMEH) — JIBE€ CTOPOHBI €AMHOrO Tpolecca mertabonuszma. Ponb 3akoHOB
COXPAaHEHHUS BEILECTB U SHEPTrUU B IOHUMAHUU MeTa0oInu3Ma.

Tunbel oOmeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbld. Ponb (epmeHTOB B oOMeHe
BEILIECTB U MPEBPAIICHUU YHEPTUHU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas ¢as3el (GoTocwHTe3a. Peakmuu ¢oTtocuHTE3A.
O¢ddextuBHocTh PoTocuHTE3a. 3HaUeHUE (HOTOCHUHTE3a JIJIS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMIECHUS €T0 TMPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOoIIe OakTepun. 3Ha4eHHe XeMOCHUHTE3a 1JIs )KU3HHU Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B KIIeTKe. PaciiieruieHne BemecTB, BhIICTICHHE U aKKyMYJIUPOBaHUE
SHEPruu B KIETKE. OTambl JHepreTuyeckoro oodmeHa. [nukonus. bpoxkeHue u ero BUIBL
Kucnoponnoe oxucinenue, uiu KieToyHoe JbixaHue. OxuciautensHoe GochopuiupoBaHue.
D PexkTUBHOCTH IHEPTreTUIECKOro 0OMEHa.

Peakiun marpuuyHoro cuHTe3a. [enermueckas wuHbpopmarus u JHK. Peammzarnus
reHeTHYeCKON WH(pOpMallMu B KJIETKe. | eHeTHYecKuil Kox W ero cBoicTBa. TpaHCKpummus —
MatpuuHblii cuHte3 PHK. Tpancmsmus — 6mocunTes Oenka. Dtanbl TpaHciasuuu. KoaupoBaHue
aMUHOKHCIIOT. Ponb prbocom B OmocuHTE3e Oeka.



Heknerounslie popmsbl xu3Hu — Bupychl. Mctopust otkpbitus Bupycos (. W. MBanoBckwuii).
OcoOeHHOCTH CTPOEHHUSI U JKU3HEHHOro IHKJIa BHpycoB. bakrtepumodaru. bonesnu pactenuid,
KMBOTHBIX M YeJIOBEKa, BbI3bIBaEMblC BHpycamMu. Bupyc mMmmyHozeduuurta yenoseka (BUY) —
Bo3Oynutens CIIM/la. OGpatHas TpaHCKpUNLMs, peBepraza M uHTerpasza. I[Ipodunaktuka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHncTpauum:

IToptpetsi: H. K. Konbos, 1. Y. UBanoBckui, K. A. Tumupszes.

Tabnuie! 1 cxemsl: « Tunsl nutanusy, «Metadonusm», « MUTOXOHIPHS, « IHEPTETHUCCKHIA
obmen», «Xmoportacty, «Porocuntedy, «Ctpoenne JJHK», «Ctpoenne u (HyHKIMOHHpPOBAHUE
reHa», «Cunre3 Oenka», «['eHetmueckuit kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIN 1K Bupyca CIIMa, 6axtepuodaray», «Perumkanus JJHK».

Oo6opynoBanue: moaenmu-amumakanun «Yasoeane JHK w tpanckpunmmsy», «buocuHTes
oenka», «CTpoeHHe KIETKUY, Moaenb cTpykTypsl JJTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii mwki, wiM KU3HEHHBIM LMK KieTku. MuaTepdaza m mutos. Ilporeccsr,
npoTekaromue B MHTepdasze. Perummkaums — peaknus marpuyHoro cunreza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBII HA0Op — KapUOTHUIL. JIUTIIIONIHBIN U TaIIOUAHBIA XPOMOCOMHBIE HA0OPHI.
XpomaTtuasl. L{uTosiornueckne 0CHOBBI Pa3MHOXKEHUS U MHAMBHIYaIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — muro3. Cragun murosza. IIponeccsl, npoucxoasimue Ha pasHbIX CTAIUAX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[IporpamMmmupyemas rudesnpb KIeTKH — alonTo3.

®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecroyioe U MmojoBoe. Buibl 6ecronoro pa3MHOKEHHS:
JIeJIeHHe HaJIBOE, IOYKOBAHHME OJIHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHHE, BETE€TaTUBHOE
pa3mHo)keHue. IcKycCTBEHHOE KJIOHMPOBAaHUE OPTraHU3MOB, €T0 3HAYCHHUE JIs1 CEJIEKLUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOoJIoro.

Meito3. Craaum wmeiio3za. IIpomecchl, mpoucxopsiiue Ha craausx wmenosa. [loBenenue
XxpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi U 3HaUEHUE MEHO03a.

I'ametorenes — mpouecc 00pa3oBaHUsS IMOJIOBBIX KJIETOK Y JKUBOTHBIX. lI0JOBBIE JK€I€3bI:
CEeMEHHUKU U suyHUKU. OOpazoBaHuME W Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj,
AULEKIIeTKa) — cliepMaToreHes u oBoreHes. OCOOEHHOCTH CTPOCHHUS SIHIIEKIETOK U CIIEPMAaTO30H/10B.
OmnopotBopenue. IlapreHorenes.

NunuBunyansHOE pa3BuUTHE (OHTOTEHE3). DOMOPHOHAIBHOE pa3BUTHE (AMOpPHOTEHE3). DTarbl
SMOPHOHAIIBHOTO PAa3BUTHSA y MO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE, TaCTPYISALUS, OPraHOTEHE3.
[TocTamMOproHanbHOe pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUS: MPsIMOE, HENpAMOe
(mmunHOYHOE). BrnMsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuid. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHncTpanum:

Tabnuuer u cxembl: «@OpMbl pa3MHOXKEHHUS OPraHU3MOBY», «J[BOWHOE OIIOJOTBOpPEHHE Y
IIBETKOBBIX pacTeHHU», «BereraTuBHOE pa3MHOXKEHHE pacCTeHUI», «JlerleHue KIeTKH OakTepuin»,
«CTpoeHme MOJIOBBIX KIIETOK», «CTpoeHue XpoMOocoMbD», «KiteTrounsrnii iukimy», «Perumkanus JTHK,
«Muto3», «Meito3y», «lIpsmoe u Henpsmoe pazBuUTHE», «l'aMeTOreHe3 y MIIEKONMUTAIOUINX U
4esioBeka», « OCHOBHBIE CTAa/IUN OHTOT€HE3a».

ObopynoBaHHe: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Ubl MIJIEKOMUTAIOLIETO,
«Sliiueknerka miuekonurawmeroy, «Kapuokunes B KieTKax KOpElIKa JIyKa», MarHUTHasE MOJEIb-
amumakanys «Jlenenue kietkm», moaenb JIHK, monens Merada3Hoit XpOMOCOMBI.

JlabGopaTopHble U MpPaKTHYeCKUe PadoThI:



JlabopaTtopHast pabota Ne 3. «HaOmiogenne mMuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENIApaTax».

Jlabopartopunass pabora Ne 4. «V3yueHWe CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

Tema 6. HaciieacTBeHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamert u 3anaun renetuku. Mcropus pa3BuTus reHeTuku. Posis IuToI0run u SMOpHOIOTUn
B CTAHOBJICHUHU I'€HETHKH. BKiag poccuiickux u 3apy0eKHbIX yUEHBIX B pa3BUTHE T€HETHUKU. MeTo bl
TeHETUKH (TUOPUIOIOTHYECKHM, ITUTOTCHETUYECKUH, MOJEKyIsapHO-TeHeTHuecknuit). OCHOBHBIC
reHeTUYECKUE NOHATHUS. | 'eHeTnueckasi CHUMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPELMBaHUMH.

3aKOHOMEPHOCTH HACJIE0BaHMsI MPU3HAKOB, YycTaHOBIeHHBIE ['. Mennenem. MoHnoruGpuaHoe
CKpeIlllMBaHue. 3aKOH €IMHO-00pa3usi THOPUAOB MEepBOro mokoieHus. [IpaBuino JOMUHUPOBAHUS.
3aKoH pacIlenIeHus Npu3HaKkoB. [ unoresa unctorel rameT. [losHOE U HEMOJIHOE TOMUHUPOBAHHE.

JlurubpugHoe  CKpellMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTHuecKue OCHOBBI JUTHOPHIHOTO CKPEUIMBAHMA. AHAJIM3HPYIONIEe CKpEIIuBaHHE.
Hcnonp30BaHre aHAIU3UPYIOLIETO CKPELUMBAHUS JIJIS1 ONIPEIeTICHHs] TEHOTUIIA OCOOH.

CueruieHHoe HacinenoBaHue npu3HakoB. Pabora T. Moprana no cuenieHHOMY HaclleI0BaHUIO
reHoB. Hapynienue cuemnienns reHoB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPUS HACJIEICTBEHHOCTH. | eHeTHUeCKne KapThl.

I'enernka moma. XpoMOCOMHOE OIpEAENEHUE Mojda. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsble U reTeporameTHble Opranu3Mbl. HacnenoBanrne npu3HakoB, CLETJICHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl N3MEHUMBOCTH: HEHACIEACTBEHHAsI U HAcJleACTBEHHas. Poiib cpenbl B
HEHACJICICTBEHHOW  HM3MEHYHMBOCTH. XapaKTepUCTUKA MOAU(PUKAIMOHHOW  HM3MEHUHUBOCTH.
Bapunauvonssii pan m BapuanuoHHas Kpuas. Hopma peaknuum npusHaka. KonudecTBeHHbIE M
KaueCTBEHHbIC MTPU3HAKU U X HOopMa peakuuu. CBoicTBa MOIU(DUKAIIMOHHONW U3MEHYUBOCTH.

HacnenctBenHasi, WiM TEHOTUIIMYECKAas, M3MEHYMBOCTh. KOMOWHATHBHAsS H3MEHYHBOCTD.
Metio3 1 TOJIOBO# MPOIIECC — 0CHOBAa KOMOMHATHBHOW M3MEHUNBOCTH. MyTaIllmoHHAs! U3MEHYUBOCTD.
Knaccudukanus MyTanwuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W MpPUYUHBI MYTallUi.
MyTtareHnssie ¢GakTopbl. 3aKOH TOMOJIOTHYECKUX Ps/IOB B HACJIEICTBEHHOW m3MeHunBoctH H. W.
Basunosa.

BuesinepHas HacieICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka wuenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
reHeaIoTHYeCKui,  OJM3HEIOBBIN,  [UTOTEHETUYECKHH, OHMOXUMHYECKHH,  MOJEKYJISIpPHO-
reHeTnyeckuil. COBpPEMEHHOE OIpeNeieHHEe TIEHOTUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHNHpPOBaHWe, B ToM 4ucie ¢ nomonibto [I[[P-ananmu3a. HacnmencTBeHnnbie 3a0osieBaHUs
YesioBeKa: TeHHble 00JIe3HH, OO0JIE3HM C HACIEICTBEHHOM MpepaciooKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. ComaTtuueckue W reHepatuBHbIe MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIUIBI 3J0pPOBOTO
o0Opa3a HW3HHU, AMArHOCTUKH, NPOPWIAKTUKU U JI€UYEHUs TIeHeTHYecKux Ooine3znel. Meauko-
T€HETUYECKOE KOHCYJIBTUPOBAHUE. 3HAUEHHWE MEIULMHCKON TE€HETUKH B MPEIOTBPAIICHUH H
JICUCHUH TeHETUIECKUX 3a00JIeBaHMIA YeTIOBEKa.

JdemoncTpauum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabnuuel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIMTOI€HETHYECKas OCHOBAY,
«3aKOH pacIleIeHNs U €ro IUTOTeHETUYECKasi OCHOBa», «3aKOH YUCTOTHI raMeT», «/lurndpuanoe
ckpemuBanue», «lluromornueckue  OCHOBBI ~ AUTHOPUIHOTO  CKpelIuMBaHUs»,  «Mekosy,
«B3aumoeiicTBie aleNnbHbIX T€HOBY», «['eHeTnyeckne KapThl pacCTEHUM, )KUBOTHBIX U YEJIOBEKaY,
«l'enetnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHHUSA, CLEIUIEHHOro ¢ mosiom», «KapruoTtumbl



YEeJIOBeKAa U JKUBOTHBIX», «Buubl wusMeHUMBOCTH», «MoaudukanoHHas HW3MEHUHUBOCTDY,
«HacnenoBanue pesyc-hakropa», «['enetuka rpynn kpoBu», « MyTallmoHHass U3MEHUHUBOCTDY.

ObopynoBanue: MojAenu-anIukanuu «MoHoruOpugHoe cKkpemmBaHue», «HemnomHoe
JTOMUHUpPOBaHUE», «Jurnbpumanoe ckpenmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKkpomnpenapar «J/[pozoduna» (Hopma, myTauu (GopMbl KpPbUIEB W OKpPAacCKH Tena), repOapwii
«I"0pox mOCeBHOW».

JlaGopaTopHble U NpPaKTHYeCKUue padoThI:

JlaboparopHast pabotra No 5. «V3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO M JAUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPEIIapaTaxy.

JlaGopaTopHas pabora Ne 6. «M3yueHne MoOAM(MUKAITMOHHOW W3MEHYHBOCTH, IMOCTPOCHHE
BApUALIMOHHOTO Psiia ¥ BApUALIMOHHON KPUBOI».

JIaGopatopnas pabota Ne 7. « AHanmu3 MyTanuii y Apo30(HiIsl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHre U aHATTU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOT UM,

Cenexkuus Kak HayKa W IPOIECC. 3apOKICHHE CEJeKIMH M AomecTukauusg. Yuenne H. U.
BaBuiioBa 0 MeHTpax MPOUCXOXKIACHUS W MHOT000pa3usi KyJIbTypHBIX pacTeHuid. L[eHTpbl
MIPOUCXOXKICHUS JOMAIIHUX >KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHBIE METOJNIbI CeJIeKIMU. MaccoBbIi M HHAWBUIYAIbHBIH OTOOPHI B CEJICKIIUU
pacTeHuii U KUBOTHBIX. OlIEHKAa dKCTepbepa. BIU3KOpPOICTBEHHOE CKpellMBaHWE — WHOPHUIMHT.
UYucraa nunus. CkpeuBaHue 4nuCThIX JUHUM. ['eTepo3uc, mnu rubpuaHas cuna. HeponcteeHHoe
cKpemuBanue — ayropunuur. Otganénnas rudpuanzanus u e€ ycnexu. VickyccTBeHHBIN MyTareHes3
Y TIOJIyYEHUE TOJUILIONI0B. JIOCTHIKEHHSI CEJIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciib MNPOU3BOACTBA. ['€HHAs WHXXEHEpHs. OTambl CO3daHUA
pexomOunantHoit JIHK wu Ttpancrennsix opranmsmoB. Krerounas wumxkeHepus. Kierounble
KYJbTYypbl. MUKpPOKJIOHAIBbHOE pPa3MHOXKEHUE pacTeHuil. KinoHMpoBaHHME BBICOKOMPOIYKTHUBHBIX
CEJILCKOXO035MCTBEHHBIX OPTraHU3MOB. DKOJIOTHUECKHUE U dTHUYeCKHe Tpooembl. MO — renetnuecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBL.

JlemMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuuer u cxembl: kKapta «LIeHTpBI TPOMCXOXKIAEHUS M MHOT000pazus KyJIbTYypPHBIX
pactenuit», «llopoasl TOMamIHUX >KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «OtmanéHHas
rubpunm3arus», «Paborel akamemmka M. @. MWanoBay, «llomumionmus», «OOBEKTHI
OMOTEXHONIOTHIY, «KIleToOuHBIe KyJIBTYphI U KJIOHUPOBaHUEY», « KOHCTpyHpOBaHUE U TIEPEHOC TCHOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKA IUIOJOB U KOPHEIUIONOB AWKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repbapuit «CeabCKOX035IUCTBEHHBIE PACTCHHUS.

JlabopaTopHble U NpaKTHYeCKUue padoThI:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH pPAacCTeHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUIMYHOE
XO03S5ICTBO, J1a0OPAaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennocelIku BOZHUKHOBEHUS 3BOJIOLUOHHON TEOPUH. DBOJIIOLUOHHAS TEOPUS U €€ MECTO B
O6uosiornu. BriusiHue SBOIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CujerenbcTBa 3BotoLMH. [laneoHTomOrNYeCcKue: MOCIeA0BaTEIbHOCTD MOSBICHHUS BUIOB B
NAJICOHTOJIOTMYECKOH JIeTonuCH, iepexoiHble popMbl. broreorpaduueckue: cXoACTBO U pa3anydue
¢bayH u prop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOrMYECKHEe: CXOJCTBA W pPA3NU4YUsl 3MOPHUOHOB pa3HBIX BHUIOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHbIE, PYJUMEHTApHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomononHas teopus Y. [lapsuna. [Ipeanockuiky BOSHUKHOBEHUS JapBUHMU3Ma. J[BIKy1ne
CHWJIBI 3BOJIIOIIMM BUJIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOKEHHUE MPU OTPAaHUUEHHOCTH PECYPCOB,
HeolpeenéHHas U3MEHYMBOCTb, 00pb0a 3a CyIECTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas reopus 3Bosonuu (CTO) 1 €€ OCHOBHBIE MONOKEHMS.

Muxkposomtonus. [Tonmynsius Kak eTuHUIA BUJIA U 3BOJIOLUH.

JiBrwxyue cuibl ((akTopbl) SBOJIIOLMU BHJIOB B Ipupoje. MyTallMOHHBIM Ipouecc u
KOMOMHATHBHAS U3MEHYMUBOCTb. [10Ny IsIIIMOHHbBIE BOJIHBI U Apeiid reHoB. M30ms1ms U Murpanus.

EctectBenHblil 0TOOp — Hanpasistouil pakTop 3BoaroUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTar dBoitonuu. [IpuMeps! mpucrnocobneHuii y
OpraHu3MoB. ApoMOp(O3bI H UAHO-aJATTAIIUH.

Bun u BupgooOpasosanue. Kpurepun Bujga. OcHOBHblEe (OpMBI  BUA00OPa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

MaxkposBomtonusi. PopMbl  3BOJIOLUU:  (QUIETHYECKAs,, IUBEPreHTHAsl, KOHBEpreHTHas,
napasuiensHas. HeoOpatuMocTs 3Bomonuy.

[IpoucxoxaeHne oT HeCeMATU3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas cnenuann3amnms.
AnlanTuBHAs paguanus.

JdemMoncTpanuu:

IToptpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
@. Mrosep, A. H. CeBepios.

Tabnuub u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emie», «3apOoIbIIIN O3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl 60ppOBI 3a cymiecTBOBaHHE», «EcTecTBEHHBIH OTOOPY,
«MHoroo0pa3ue CcopToB pacTeHuil», «MHorooOpasue mOpoJA >KUBOTHBIX», «Ilomymsaiumy,
«MyTanoHHasi U3MEHYMBOCTB», «Apomopdosb», «nunoamantauum», «OOmas aereHepausy,
«/IBrxyime cumsl 3Bomonuny, «Kapra-cxema mapupyta myremectsust U. Jlapsunay, «bopnba 3a
cyuiectBoBaHue», «lIpucrnocobieHHOCTh OpraHu3MoB», «l'eorpaduueckoe Bupo0Opa3oBaHUEY,
«DKOJIOTHUECKOE BUI000PA30BAHHEY.

OO6opynoBaHMe: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHM OKpAack, Ha0Op IUIOAOB U
ceMstH, KoyuieKius «I[IpuMepbl 3alIMTHBIX MPUCIIOCOONEHUN y JKUBOTHBIX», MOJelb «OCHOBHbIE
HaIpaBJICHUS BOJIIOLUNY», 00bEMHAs MOJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaduueckas kapta Mupa, Kojutekuus «PopmMbl COXpaHHOCTH HCKOMAEMBIX JKUBOTHBIX
U pacTeHMil», Monenb anmumkanus «llepekpéct XxpoMocom», BiakHble npenapartbl «Pa3sutue
Hacekomoro», «Pa3Butue msrymkw», Mukpomnpenapar «Jlposoduia» (Hopma, MyTauuu (Gopmbl
KPBLIbEB U OKPACKH TeJa).

JlabopaTopHbIe U MpaKTHYeCKHe Pad0OThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHeHHE BHAOB 110 MOP(POIOTHIESCKOMY KPUTEPHIOY.



JlaGopaTopHass pabora Ne 2. «Omnwucanwe MNPUCIIOCOOJEHHOCTH OpraHm3sMa # €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe H pa3BUTHE JKM3HU HA 3emiie.

JloHay4yHbIE TIPEICTABJICHUS O 3apOXIACHUH >KH3HW. HaydHble THMOTE3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: a0uoreHe3 W MaHcmepMmus. XUMHUEcKas 53BOJIONUS. AOHOTeHHBI CUHTE3
OPraHWYECKHUX BEIECTB U3 HEOPTraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKICHHE XUMHUUYECKOU
sBomonni. HauanpHbie 3Tanbl Ouonorndeckoi spomtonun. [ unoreza PHK-mupa. dopmupoBanme
MEMOpPaHHBIX CTPYKTyp W BO3HUKHOBEHHE TMPOTOKICTKU. [lepBble KIETKM W MX HBOJIOILHSA.
dopMUpOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeickas U NpoTepo30oncKas
spsbl. [laneozoiickas spa u e€ nmepuonbl: KeMOPHICKUNA, OPAOBUKCKUMN, CHITypUICKHMA, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3oiickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3oiickas 3pa u €€ nepuoabl: MaIEOr€HOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIUMara M TeO0JOTMYeCKHX IpoueccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
PACTUTENHHOTO U KUBOTHOTO MHpa. ApoMop(do3bl y pacTeHui U )KUBOTHBIX. [losiBIeHNE, pacBeT U
BBIMUpPaAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MHpa Kak OTpaK€HHE SBOIIOUHMHA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIbI OPraHU3MOB.

DBOJTIOIHS YEJIOBEKA. AHTPOTIONOTHS Kak HayKa. Pa3BuTHe mpeacTaBiIeH i 0 TPOUCXOKICHUN
yesnoBeka. Meronpl u3ydeHus aHtponoreHe3a. CXOACTBa M pas3ivuds 4YeJIOBEKAa U KUBOTHBIX.
CucremMaTH4eCcKO€e MOJ0KEHHUE YEIOBEKa.

HBwxymme cuibl  (pakTopel) aHTpomoreHesza. HacnencTtBeHHass HM3MEHYHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHHE OPYAUM Tpyna, MBIIUICHHE,
peub.

OCHOBHBIE CTaJUU U BETBU SBOJIOLIMN YEJIOBEKA: aBCTPAIIONUTEKH, HenoBek yMenslid, Yenosek
NPAMOXOJALLINN, UenoBeK HeaHAepTAIbCKU, UenoBek pasymHublil. Haxoaku nckonaeMsbIX OCTaTKOB,
BpeMsI CYIIIECTBOBAHHMS, 00JIACTh PACIIPOCTPAHEHUS, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 >KU3HHU, 0Py AUs.

UYenoBeueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpONEOWIHAs (eBpa3uiicKas), HETpo-
aBcTpaiouHas  (PKBaTOpuaibHas),  MOHroJioujaHas  (a3MaTcKo-aMepukaHckas).  UepTsl
MIPUCTIOCOOJICHHOCTH MPEJCTaBUTENIEH YEeTOBEYECKHX Pac K YCJIOBHSIM CYIIECTBOBaHHUSA. ENWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpauum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabnuuer u cxembl: «Bo3nukHoBeHne CONHEUHOUW cucTeMbl», «Pa3BuTHE OpraHMYECKOro
mupa», «PacturenpHas kietrkay, <«OKuBoTHas kieTka», «[IpokapuoThueckass  KJIETKay,
«CoBpemMeHHasl cucTeMa OpPraHU4ecKoro mupa», «CpaBHEHHME aHATOMHYECKUX YEpPT CTPOCHHUS
YeloBeKa U 4YelOBeKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MalleOHTOJIOTHUYECKUX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeJIOBEKa», «J/IpeBHeitmme imogm», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IW», «HeoBeuecke pachbh».

O6opynoBanne: wmymspku — «lIpoucxokaenue denoBeka» (OFOCTBI  aBCTPAJIONHTEKA,
MATEKaHTPONa, HeaHAEpPTaablla, KPOMAHBOHIIA), CICTKHA WJIM H300paKECHHS KaMEHHBIX OpYIUil
MEepPBOOBITHOTO YENOBeKa (KaMHHU-UOMIMEphl, pyOmia, ckpebia), reoxXxpoHOJoruyeckas TalnuIa,
KoJuTeKIUs «@OpMbI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble U MpPaKTHYeCKUue PadoThI:

[Ipaktuueckas pabora Ne 1. «V3yueHue MCKOMaeMbIX OCTATKOB PACTEHUN W KUBOTHBIX B
KOJUICKIIUSIX ).



OKcKypeusi «OBOJIIOIMS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeau4eCcKuil Mmy3eil).

Tema 3. Opranu3msl 4 OKpPY:KaIIAs cpeaa.

DKoJorus Kak Hayka. 3ajjaui U pa3Jiesbl SKOJIOrHH. MeToIbl 9KOJIOTUYECKUX HCCIIEIOBaHU.
DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOuTaHus OpPTaHU3MOB: BOJIHAS, Ha3eMHO-BO3YIIHAs, NOYBEHHAS,
BHYTpUOpPTraHU3MEHHAS.

Okonorndeckue (akropsl. Kiaccupukanus -sKomoruueckux (akTopoB: aOHMOTHUYECKHE,
OMOTHYECKHUE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTUIECKHX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (akTopbl:  CBET,  TeMmIeparypa,  BIaXHOCTb.  DoTomepuoausm.
[IpucnocobaeHus Opranu3MoB K JIEHCTBUIO aOMOTHUYECKUX (hPaKTOpOB. bruosornueckue puTMel.

buotnyeckue dakropel. Buasl OMOTHUECKUX B3aMMOICHCTBHIA: KOHKYPEHITHS, XUITHIYECTBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, koomnepanusi, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJICOHUYECTBO). AMEHCANM3M, HEUTpalu3M. 3HAUYCHHE OWOTHUYECKUX B3aUMOJICHCTBHM st
CYILLECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU momyiasuud. OCHOBHBIE —IOKa3aTeNld  IOMYJISALUU:
YHCIICHHOCTD, INIOTHOCTbD, POXK/IaEMOCTh, CMEPTHOCTb, IPHUPOCT, MUTpanus. InHaMuKa YMCICHHOCTH
MOMYJISIUH U €€ PeryJsiLusl.

JdemoncTpanuu:

[optpetsr: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabnuuer u cxemsl: kapta «IIpupoansie 30HBI 3emiun», «Cpenbl oOUTaHUS OPTraHU3MOBY,
«Doroneproansmy», «llomynaunny, «3akOHOMEPHOCTH POCTA YUCIECHHOCTH MOMYJISIIIUY HHPY30pHUU-
Typenbkuy, «lIuiesbie nenm.

JlaGopaTopHble M IpaKTH4YeCKue padoThbI:

Jlaboparopuast pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTEHUH M3 Pa3HBIX MECT
oOUTaHUN.

JIaGopatopHas padota Ne 4. «BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 2. «IToacy€T MIOTHOCTH MOMYJIALMM Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa 4 DKOJOrH4YeCKHUE CHCTEMBI.

Coo0111ecTBO Oprann3MoB — 61o1eH03. CTpyKTypbl OHMOLIeH03a: BU10Basi, IPOCTPAHCTBEHHAs,
Tpouueckas (nuieast). Buasl-nomMunanTsl. CBA3U B OMOIIEHO3E.

DKojoruveckue cucreMbl (9kocuctembl). [lonsTue 00 »sKOcUCTeMe U OHOreoleHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI YKOCUCTEMBI: POIYLIEHTHI, KOHCYMEHTHI, peayneHTsl. Kpyrosopor
BELIECTB U MOTOK SHEPTUU B sKocucTeMe. Tpoduueckue (MuieBbie) ypoBHU 3KOcHcTeMBI. [TuiieBbie
nenu u cetd. OCHOBHbBIE MOKa3aTeNM SKOCHCTEMBI: OHMoMacca, MPOAYKIHSA. DKOJOTHYECKHE
MUPaMUBL.  TPOAYKIWH, YHUCIEHHOCTH, Ounomacchl. CBOHCTBa HKOCHCTEM: YCTOHYMBOCTS,
camoperyssinus, pazsutue. CyKieccus.

[IpupoaHble 3SKOCHCTEMBI. OJKOCHUCTEMBI 03€p U peK. OKOCHUCTeMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO JIEca.

AHTPONOTEeHHBIE 3IKOCHCTEMBI. ATPOIKOCHUCTEMBL. YpOoskocuctembl. buonoruueckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢akrop ycroitumBocTH sKocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnazackoro o 6uocdepe. ['panuisbl, coctaB u cTpykrypa 6uocdepsl. XKupoe
BemecTBo U ero ¢pyHkuuu. OcoOeHHOCTH Onochepsl Kak TII00TBHONW YKOCUCTEMBI. JIMHAMUYecKoe
paBHOBecHue U o0paTHast CBs3b B Orocdepe.

KpyroBopoTsl BemiecTB M OHMOreOXMMHUYECKHE LUKIBl 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH OMoCchepsl. OCHOBHBIE OMOMBI CYIIIH.



UYenoseuectBo B 6mocdepe 3emiu. AHTpPONOreHHbIE U3MeHeHus B Ouocdepe. [mobanbpHbIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHue MpUpOasl U udenoBeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3us Kak OCHOBa
ycToitunBoctr O6mocdepsl. OCHOBa parMOHANIBHOTO YIPABJICHUS MPUPOIHBIMH pEeCcypcaMu U X
UCIONIb30BaHue. J{oCTHKeHUsT OMOJIOTUHU U OXpaHa MPUPOIBL.

JdeMoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuer u cxemsbl: «llumessie nenu», «buoreHos: coctaB u cTpykTypay, «IIpupomHbie
cooOmiectBay, «llemn mnuTaHus», «OKojmoruueckas mnupamuna», «buochepa u dYenoBEK»,
«3JKocucreMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA XBOMHOTO Jiecay, «bHOLIEHO3 BOJIOEMAY,
«ArporneHo3y, «IIpuMepHble aHTPOTIOTeHHBIE BO3ACHCTBHS HAa IPUPOIY», «BakHelIne NICTOYHUKI
3arps3HEHUs] BO3JyXa M TPYHTOBBIX Boja», «[louBa — BakHeHIIas cocTraBisionias Ouochepsh,
«DakTopsl aerpaganuu nousy, «llapHukoBelil a3ddexT», «DakTopbl paTuoaKTUBHOTO 3arps3HEHUS
ounochepsr», «Odmas ctpykrypa ouochepsi», «Pacnpocrpanenue xu3Hu B ouocdeper», «O30HOBBIH
sKkpaH 6uocheps», «Kpyrosopot yriiepoaa B 6uochepe», «kKpyroBopot a3zora B mpupoie».

ObopynoBanue: Mojenb-anmankanus «Tunuyasle OuoLeHO3bI», Tepbapuii «PacTurenvHbie
cooOmiecTBa», Komiekiuu «buonenos», «BpeauTenn BaXHEHIINX CEIbCKOXO3SMCTBEHHBIX
KyJAbTyp», TepOapuu M KOJUJICKUMH pPACTeHUM M JKMBOTHBIX, MpPHHAJJIEKALIME K Ppa3HbIM
HKOJIOTHUECKUM Tpymmnam ogHoro Buaa, Kpachas kuura Poccuiickoit @enepanuu, n300pakeHUS
OXPaHSIEMBIX BHJIOB PACTCHUH M JKUBOTHBIX.



IUIAHMPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 BUOJIOI'MU HA
FA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCA TpPeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JaIUMHUCS TIPOrpaMM CPeTHETo 00Iero o0pa3oBaHus: JIUYHOCTHBIM, METAMIPEIMETHBIM U
NpeAMCTHLIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType ITUYHOCTHBIX peE3yJbTATOB OCBOCHHS TNpenmera «buonorus» BbIIEICHBI
CICAYIOIINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHHCKON  TpaKIaHCKON
WJEHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOMNPEEIICHUIO,
HaJu4yhe MOTUBAIMM K OOYYEHUIO OHOJOTHM, IICJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeKIEeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OHMOJIOTUYECKOro 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00Y4YaIOIIUXCsl PYKOBOJACTBOBATHCS B CBOCH
NEeSATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH CUCTEME OHOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHHs NpeameTa «bHoJorus» JOCTUrarTCs B €IUHCTBE
y4eOHOM U BOCIHUTATENIBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHITHIMU B
oOuiecTBe MpaBUJIaMU U HOPMaMHu MOBEACHHS M CHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS M CaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3ULIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHHSI K 3aKOHY M NPABONOPSAKY, YEJIIOBEKY TpyAa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUS, OEpEeKHOr0  OTHOWIEHUS K  KYyJIbTYpPHOMY  HAclIeOUI0O W TPaJuLUsSM
MHOTOHAllMOHAJIBHOTO Hapoxa Poccuiickon denepannu, NpUpoOIe U OKPYKAKOLIEH Cpeie.

JIMYHOCTHBIE pe3ybTaThl OCBOCHMS yueOHOro npeamera «buoaorusy» JoJKHBI OTpakaTh
TOTOBHOCTh U CTIIOCOOHOCTH OOYyYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTALUN, TMO3UTUBHBIX BHYTPEHHHUX
yOeKIeHUIl, COOTBETCTBYIOIIUX TPAAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacuMpeHne KU3HEHHOTO ONbITa M OIbITa ACSITENBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBLHOM €SI TEIIbBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMS

Cc(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 O0IIIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITEIHHOCTU MPHU CO3IaHUH YUCOHBIX MPOEKTOB,
pelIeHny yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJTHEHUN OMOIIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3HUIMI0 10 OTHOUIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

yMEHHE yYWUTHIBATH B  CBOMX JIEWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJIeH ¢ pa3HBIMU yOEXKIICHUSMHU, KyJIbTyPHBIMH [IEHHOCTSIMH U COITUAITBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS YyUeOHBIX,
MO3HABATENBPHBIX W MCCIIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHUS K MHEHHUIO
OTIIMOHEHTOB MPHU 00CYkKICHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU JNEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:



c(hOpPMUPOBAHHOCTH POCCUICKON IPaKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoanHol, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# A3BIK U KYJIBTYPY, MPOILIOE U HACTOAILEE MHOIOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACJIECIUIO U MTAMSITHUKAM TPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKIIA]] POCCUMCKUX YUYEHBIX B CTAHOBJIICHHUE U Pa3BUTUE OMOJIOTHH,
MOHUMAaHUS 3HAYEHUS] OWOJIOTMM B TIO3HAHUM 3aKOHOB TPHUPOJBI, B JKU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexI€HHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA

OCO3HAHUE AYXOBHBIX EHHOCTEN POCCUICKOr0 HApO/a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEJCHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHsI, ODUECHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLMIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOT0 BOCTIUTAHMS S

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIFOYAs ICTETUKY ObITAa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHKE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM NPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HbIX BHUIAX HCKYCCTBa, CTPEMIICHHE MPOSBISITH
KauecTBa TBOPUECKOM JTMUHOCTH;

S) ¢musuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbl  3A0POBbS H
IMOIMOHAIBHOTO 0J1ArONoJIYyYns:

MOHMMAaHKE U peaju3alus 3J0pOBOro U 0E30MacHOro oopasa KU3HU (3A0POBOE MHUTAHUE,
cOOJII0JIEHNE TUTMEHUYECKUX MPAaBWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHM U OT/AbIXA,
perynspHas (u3udeckas aKTHBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUECKOMY 310POBBIO;

MOHMMAHHUE I[[EHHOCTH TPABWJI WHAMBHAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalIUsIX, YTPOXKAIOIIUX 37I0POBBIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBHA M HEMPHITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJIEHUS KOO,
HapKOTHUKOB, KYypPEHHUS);

6) TPy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTU MacTepPCTBA, TPYI0TI00HE;

TOTOBHOCTB K aKTUBHOM JIESITEIHPHOCTA TEXHOJIOTHUECKON U COITMAIbHOM HAMPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATh TAKYIO JIEATEIbHOCTH;

HMHTEpEC K Pa3InuHbIM cdepaM MpodecCHOHATBHON AESITENLHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oyayiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHHH BCel
KU3HU;

7) 3KOJI0THYeCKOT0 BOCIIMTAHUS

HKOJIOTHUYECKH 1e1eCO000pa3HOe OTHOIIEHHE K MPUPOJe KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBaHMS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMbITA IUIAHUPOBAHUS
MOCTYTMKOB M OLICHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIsl OKPY>KAIOIIEH CPEJIbL;

OCO3HaHUE TJI0O0ATBHOTO XapaKTepa KOJIOTUUECKUX MPoOIeM U MyTeH X PEIICHHUS;



CIIOCOOHOCTBH MCHOJIB30BaTh NPUOOpETaeMbIe NPY M3YYEHUHU OMOJIOTUM 3HAHUS U YMEHUs
IIPU pEIIEHUH MpoOJeM, CBSA3aHHBIX C PALMOHAIBHBIM IMPHUPOJIONOIB30BaHUEM (COOIIIOCHNE
IIpaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, DKOCUCTEM, Orochepsl);

aKTUBHOE HENpUATHE IEHCTBUH, NPUHOCALIMX Bpel OKPYXalolel NpUponHOH cpere,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUITHBIE HKOJOTHYECKUE MOCIEACTBHUS MPeIIPUHIMAEMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HQJIMYME PA3BUTOTO HSKOJIOTMYECKOTO MBILIUIEHUS, SKOJOTMYECKOH KyJIbTyphl, OIBITA
NESATEIBHOCTH  DKOJIOTMYECKOW  HANpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBATbCA HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAIBHOM MNpakTHKEe, FOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKM UM OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOIO Ha JAMajlore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE A3BIKOBON M YNTATEIbCKON KYJIbTYPbI KaK CPEJCTBA B3aUMOJEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHuEe crnenupuKky OMOJOTHM KaK HayKH, OCO3HaHMs €€ poiu B (HOpMUPOBAHUHU
palMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3aHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY KaIoLIeM
MHpE KaK O €IWHCTBE MpUPOABI, 4YeloBeKa M OOIIecTBa, B IMO3HAHUM MPHUPOJHBIX
3aKOHOMEPHOCTE! U pEeIIeHUH ITPOOJIEM COXPAHEHUS IPUPOJIHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTHUU Ui COBPEMEHHOW LMBUIM3ALMU: 00eCTeUeHUs
HOBOTO YPOBHSI Pa3BUTHSl MEIUIIMHBI, CO3JIaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA IyTeH BbIX0Ja U3 I100aJbHBIX
HKOJIOTHYECKUX Mpo0sIeM 1 obecrieueHus Iepexoia K yCTOWYMBOMY pa3BUTHIO, PALlHOHAIIEHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KAaK COCTABHOM 4YacTH (YyHKIIMOHAJILHOU
IrpaMOTHOCTH o0yuaromuxcs, GopMUpyeMoil Ipu U3y4eHUn OHOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BaTh IMOJyyaeMble 3HAHUS I aHalIW3a M OOBSACHEHHS SBICHUH
OKpY’KaloIIero MHUpa M MPOMUCXOIAIINMX B HEM HM3MEHEHUH, YMEHHE JeiaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4yHBIX (DAKTOB M MMEIOUIMXCS MaHHBIX C LENbI0 TOJXYy4YEeHUsS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKME 3HAHUS ISl PEIICHUs
po0JIeM B peasibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTH HAay4HOH JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEI0BATEINILCKYIO JI€ATEIbHOCTh MHUBHIyaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHUIO, K
aKTUBHOMY TIIOJIy4E€HUIO HOBBIX 3HAaHMM 1O OHOJOrMM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS ydeOHOro mpenmera «buosorus» BKIIOUAIOT:
3HauyuMBble Uil (DOPMHMPOBAHUS  MHPOBO33PEHHUS  OOYyYalOIIMXCA  MEXKIUCUUIUIMHAPHbBIE
(MexXnpeaAMeTHbIE) 0OLIEHAYYHbIE TOHATHUS, OTPAKAIOLIHE LIEJOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenu(uKy METO0B TO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJIGHUE, MPOLECC, CUCTeMa, Hay4HbIM (akT, NMPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCClIeIOBaHUE, HAOJIIOEHUE, U3MEPEHUE, HKCHEPUMEHT U JPYTHX), YHUBEpCaJbHbIE
yueOHble JIeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00ECIIEUNBAIOLINE



(dbopMupoBaHHe (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBLHON KOMIETCHIIMA OO0YYaroluXcs,
CIIOCOOHOCTH oOyJaronuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PECHUYECKHUE 3HAHUS M YHUBEpCAbHbIE Y4eOHBIC ICHCTBHUS B IMO3HABATEIHHOW U
COLIMAJIBHOM ITPaKTHKE.

MeTtanpenmMeTHble pe3ysbTaThl OCBOCHHUS IMPOrPaMMbl CPEIHEro o0Iero oOpa3oBaHUS
JIOJIKHBI OTPaXKATh:

ORiaieHNe YHMBEPCAIbHBIMH YU4e€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe JTeHCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBATh M aAKTyaJU3UpPOBaTh NpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHHI TPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHCHHS, KIACCHU(PUKAIMU, OOOOIICHHUS), PACKPBIBATH CMBICT OWOJIOTHYSCKUX TOHITHMA
(BBLOENSTH UX XapaKTepHbIe MPU3HAKH, YCTaHABINBATh CBSI3U C IPYTUMU MOHATHUSMHU);

OTIPEACNATh IENH JeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHTH PE3yJIbTAaThl JICSITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHITHUS ISl OObSCHEHHS (HaKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTD JIOTHYECKUE PACCY>KACHUS (MHIYKTUBHbIE, IeIyKTUBHBIE, 110 aHAJIOTUH ), BHISIBIISITh
3aKOHOMEPHOCTH U MPOTUBOPEUHsI B pacCMATPUBAEMBIX SIBICHUSAX, (DOPMYJIHUPOBATH BBHIBOJABI U
3aKJTIOYEHUS,

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CPEACTBA ISl MPEACTaBICHUSI CYUIECTBEHHBIX CBs3€H U
OTHOIIICHUH B HM3y4aeMbIX OMONOTHYECKHMX OOBEKTaX, a TaKXKEe MPOTUBOPEUYHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH peUICHHs TPOOJIEMBI C YUETOM aHaAIM3a UMEIOUINXCA MaTepHalIbHBIX
1 HeMaTepHUaTbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATCIBHOCTH, OIIEHWBATH COOTBETCTBUE PE3YJHTATOB IIEIISIM,
OLICHHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh M BBHINIONHATH pPabOTy B YCIOBHUSAX peaJbHOr0, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO,ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHUE e CTBHS:

BJIaJIETh HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHOM AEsITeNIbHOCTH, HaBBIKAMH
paspenieHus npodieM, CIOCOOHOCTHI0O U TOTOBHOCTHIO K CaAMOCTOSITENIbHOMY TOMCKY METO/OB
pEIIeHHS TPAKTUIECKHUX 33]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3jMYHbIE BHIBI ACSITENBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEpIIpETAlNK, MPEOOPa30BaHUI0 M MPUMEHEHHIO B yYE€OHBIX CHUTyaIUsX, B TOM YHWCIE MPHU
CO3IaHUU YYCOHBIX M COITMATBHBIX TPOCKTOR;

(dbopMUpOBaTh HAYYHBIA THIT MBIIUICHHS], BIaJCTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSITHSIMHA U METOJIAMU;

CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIC 3a/laud B OOpa30BaTEILHON NEATCIBHOCTH M
KU3HEHHBIX CUTYaIUsIX;

BBISBJISITh MPUYMHHO-CIICJCTBCHHBIC CBS3M M aKTyalM3UpOBaTh 3a7ady, BBIABUTATH
rUNoTe3y €€ pelieHus, HaX0IUTh ApIrYMEHTHI JJIs I0Ka3aTeJIbCTBA CBOUX YTBEPKIACHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHATM3UPOBATH IMOJIYYCHHBIC B XOJI€ PEIICHHS 3314 PE3YJIbTAThI, KPUTHUECKU OIICHUBATH
WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIM MMOWCK MEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
pohecCUOHANBHYIO CPEeLy;



yMeTh TMEPEHOCUTh 3HAaHHUSA B TO3HABATEIBHYI0O M  MPaKTUYECKYI0  00JacTu
KHU3HEICATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIC TMOIXOJbI M PEIICHHS, CTaBUTh
po0GJIeMBl U 3a/1a4H, TOMYCKAOIIKE albTePHATUBHbBIC PELICHUS.

3) pa6ora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCcTe ydeOHOro mocolus,
HAy4YHO-TIONMYJISIPHON JIUTEepaType, OMOIOrMYECKUX CIOBApSIX U CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VHTEpHeTe), aHAIM3HPOBATh WH(POPMAIUIO DPANIMYHBIX BHIOB U (POpPM
Mpe/ICTaBICHUSI, KPUTUUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampoChl U TMPUMEHSTh pa3IMYHbIE METOABl MpPHU TOUCKE U O0TOOpe
OuoJI0rnYecKol HHPOPMAITUU, HEOOXOIUMOM ISl BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTHMAIBHYIO (OpPMYy TPEACTABICHUS OMOJOTUICCKOU
nH(popmanuu (CXembl, TpapuKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTOE);

WCIIONIb30BaTh HAYYHBIN SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYecKOon
uHpopMalvel: NMPUMEHATh XUMHUYECKUE, (PU3MYECKUe U MaTeMaTU4eCKHe 3HAKU U CHMBOJIBI,
dbopMynbl, a0OpeBHATYpy, HOMEHKIATYpy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABbIKAMU pACIO3HABAaHUSA U 3alIUTHl HMHQOpPMAIUH, HWHOOPMALIMOHHOU
0€30I1aCHOCTH JTUYHOCTH.

OBjaseHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU 1€CTBHUAMM:

1) o0omenue:

OCYIIECTBIISATh KOMMYHUKAIIMHA BO BCeX cepax >KU3HH, aKTUBHO Y4aCTBOBATh B JIHAJIOTe
WU TUCKYCCUU TIO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CY>KICHHUSI OTHOCHUTENIbHO BBIMOJIHEHUS TpeiaracMoil 3aJaud, Yy4YWUThIBATb HMHTEPECHl H
COTJIACOBAHHOCTh MO3UIUI APYTUX YUYACTHUKOB AUAJIOra WIH TUCKYCCHH);

pacro3HaBaTh HEBEpOAJIBbHBIE CpeAcTBa OOIIEHUS, MOHUMATh 3HAYCHHE CONUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMSIT4aTh KOH(JIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3NIUYHBIMU Crloco0aMu OOIIEHHS M B3aUMOJICHCTBUS, NMOHUMATh HaMEpPEHUS
JIPYTHX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOILICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hOopMyJIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl JIeITeJIbHOCTh:

MMOHMMATh M HCHOJb30BaTh MPEUMYIECTBA KOMAHAHON M WHIAUBUAYAIbHOW pabOTHI MpH
pelIeHnr OMOJIOTUIeCKON TPoOIeMbl, 000CHOBEIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dhopm B3anMOICUCTBUSI PU PEIICHUH YUEeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEHN KaXKJ0T0 4eHA KOJUICKTUBA;

MPUHUMATh LEJIH COBMECTHOM JESITeNbHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA I10 €€ TOCTUKEHHIO: COCTABIIATH IUIaH JAEUCTBUM, PACTIPEAEIATD POJIU C YYETOM MHEHHM
YYaCTHUKOB, 00CYyXaTh pe3yJIbTaTbl COBMECTHOU pabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOT0 YYaCTHHKA KOMAaHIbl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpejJiaraTh HOBBIC TMPOEKTHI, OICHUBATH HACH C TMO3WUIUA HOBWU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYLIECTBIISATh IMO3UTUBHOE CTPATETMUYECKOE TOBEJEHUE B PA3NIMYHBIX CUTYalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

OBnageHne yHMBepPCAJIbHBIMHU PeryJsiTHBHBIMH ICHCTBUSIMU

1) camoopranuzanus:

UCIOJb30BaTh OHOJOrMYECKUE 3HAHUS [UIS BBIABICHHS HpOOJEM M HX pELICHUS B
KM3HEHHBIX M yUYEOHBIX CUTYyalHsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSAX M IOCTYIIKAaX IO OTHOLICHHWIO K JKMBOM IPUPOJE, CBOEMY 3IO0POBBIO U 310POBBIO
OKpY KAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISATh MO3HABATEIbHYIO AEATENbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh M (HOpMYyIUpOBaTH COOCTBEHHbIE 3aladl B OOPa30BaTEIbHOW MAESITENBHOCTH U
KU3HEHHBIX CUTYyaLUsX;

CaMOCTOSITENIBHO COCTABJIATH IJIAH PEIICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

paciupATh paMK1 y4eOHOTro IpeMeTa Ha OCHOBE JIMUHBIX NPEIOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO M MPOSBICHHUIO IMIMPOKOM 3pyIUIIMH B PA3HBIX 007aCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIaJIeTh HAaBbIKAMHU I103HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPLIAEMBIX IeHCTBUI
Y MBICJIMTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIb30BATh NPUEMBI pedIeKCHH
JUISL OICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYIHX IIPU aHAIMU3€E PE3ysIbTaTOB AESITEIbHOCTH;

3) npuHsTHE CE0s U IPYTrUX:

IPUHUMATD ce0sl, HOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYIUX IIPU aHAIMU3E PE3ysIbTaTOB AESITEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C IMO3UIMH JPYTOro YesIoBeKa.

MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHblie pe3yabrathl ocBoeHUs nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT crienuduueckue A yuyeOHoro npenmeTra «bruonorusy HaydyHble 3HAHHS, YMCHUS U
crocoObl JEHCTBHII 1O OCBOCHHIO, WHTEpHpETaluid U TMpeoOpa3oBaHUIO 3HAHWM, BHIBI
JESITEILHOCTH TI0 MOJyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUI B Pa3IMYHbIX Y4eOHBIX
CUTYaLUsX, & TAK)KE B peabHbIX KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
MpeIMETHBIE PE3yNbTaThl MPEICTABICHBI 10 TOAaM 00yUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 10 knacce n0mKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMW O MECT€ M POJU OHOJOTMM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUIMCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
O6uosiornu, (pyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa JUIsl peICHHS KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBIBaTh CO/CpP)KaHUE OMOJOTHYECKUX TEPMUHOB U TOHITHNA: KHU3Hb, KIETKA,
opranusm, MeTabomu3M (0OMeH BEIIECTB U MPEeBpallleHre SHEPTUH ), TOMEocTa3 (CaMOperyisius),



YpOBHEBas  OpraHu3allyds  KHUBBIX  CHUCTEM, CaMOBOCIpOM3BEAECHHE  (PENpOIyKIus),
HACJIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OWOJOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJbHasl JorMa MoJIeKyJsipHOM Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. WU.
BaguioBa) u yuenus (0 neHTpax MHOrooOpa3usi ¥ IPOUCXOKACHUS KyJIbTYpHbIX pacTeHuid H. 1.
BasuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHUE BIaJeTh METOJAaMU HAay4YHOI'O MO3HaHUS B OMOJOTMU: HAOIIOACHHE U ONHMCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBIEHHWH, OpraHu3alys M I[pOBEICHHE OHOIOIMYECKOro
9KCIIEPUMEHTA, BbBIABM)KCHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3YyJbTAaTOB, HCIIOJIb30BAaHHBIX HAy4YHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbl HA OCHOBAHUU MOIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKApUOT M IYKapHuOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MIPOLIECCOB: OOMEHA BEILECTB U
IpEeBpaIlleHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOI0 U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHMS, PAa3MHOKEHUS, WHAUBUAYAIbHOTO PAa3BUTHUS
opraHu3ma (OHTOTEHE3),

YMEHHUE MPUMEHSTH MOJIy4YEeHHbIC 3HAHUS JJII OOBSCHEHUS OMOJOTMYECKHX MPOLECCOB U
SBJICHUH, JJI IPUHATHS IPAKTUYECKUX PELICHUI B [IOBCEIHEBHON XKHU3HU C LEJIbI0 00€CIIeUeHUs]
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0pOBbS OKPY)KAIOLIMX JItOJEH, COONIOAEHUs HOPM
IPaMOTHOIO TOBEACHUS B OKpY)KAIOIIEW MPUPOAHON Cpelle, NOHMMaHue HeoOXOIUMOCTU
UCIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOW OMOIOrMM M OMOTEXHOJIOTHH Ul palliOHaIbHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pelIaTh »3JIEMEHTapHbIE TEHETUYEeCKHE 33/Jaydl Ha MOHO- M JAWTHOPHIHOE
CKpEeLIMBAaHKE, CLIEIUICHHOE HAClIeZI0BaHUE, COCTABIISITh CXEMbl MOHOIMOPHUAHOIO CKpPEIIMBAaHUS
JUISL TIpE/ICKa3aHus HacJIeZ0BAHUS IPU3HAKOB Y OpraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MPAKTHUECKHE paboThl, cOOIIONATh MpaBUia MPU
pabote ¢ y4eOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OILICHMBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO OHOIOTHYECKOTO
COJIep)KaHHUs, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHMS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOi MH(}OpMaIMK, HAyYHO-TIOMYJISIPHbIE MaTepUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
WCCIICZIOBAaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOT HH;

YMEHHE CO37aBaTh COOCTBEHHBIE TIMHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
Ouosornyeckyro HHQPOPMALMI0O W3 HECKOJBKMX HCTOYHHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN armapat OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeTa «buonorus» 6 11 knacce nOmKHBI
OTpaXkaTb:

c(OpMUPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOekKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
Ouosiornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl peLCHHs dKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/ep)KaHUue OMOJOTMYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINSA,
reHO(OH], HBOJIONUS, MABIXKYyIIMEe CWIbl ((aKTOpPBI) SBOJIOLUH, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, HKOJIOTHYECKHE (DAaKTOphl, SKOCHCTEMA, IMPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIeHThI, LIeTIH MUTaHMsl, IKOJIOTHYECKasi Mupamuia, OuoreoreHos, ouocdepa;

yMEHHE WU3jaraTb Ouoioruuyeckue Tteopuu (3BomrounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HarpaBieHud u nyted somonuu A. H. CesepuoBa, yueHus o
ouocdepe B. 1. Bepraackoro), onpeaensTs TpaHHIlbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;



YMEHHUE BIaJE€Th METOJAaMU HAay4YHOI'O MO3HAaHUS B OMOJOTMU: HAOIIOACHHE U ONHMCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHWH, OpraHM3alus U IPOBEICHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KCHUE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIIELyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHUH,
TEOPHil U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAaHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTATH CYLIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOIMYECKHUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TNPOAYLUEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OMOIr€OLEHO30B U OKOCHCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACJEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JCUCTBHUS KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEpEeHOCa BEIECTB U IOTOKA YHEPTUU B IKOCHCTEMaX, AHTPOIIOTEHHBIX U3MEHEHUI B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOT€OXMMHUYECKHX IMKJIOB B
ounochepe;

YMEHHE NMPUMEHATh NOJTYYECHHBIE 3HAHUA U1 OOBACHEHHs OMOJOTMYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KHU3HU C LENbI0 00ecreueHHs
0€30I1aCHOCTH CBOETO 37I0POBbsI U 3JI0POBbSl OKPYKAIOIIUX JIIOAEH, COOJIIOACHUS HOPM
IPaMOTHOTO IMOBEJIEHUS B OKPYXaWoLIeHl NpUPOIHONW cpele, MOHMMaHUE HEOOXOIMMOCTH
HCII0JIb30BaHUs JOCTUKEHUIN COBPEMEHHOMU ouonorun JUISL panKoHaIbHOIO
IIPUPOJIOIIOIB30BaHMS;

YMEHHUE pelIaTh 3J€MEeHTapHble OMOJOrMYEecKHe 3aJaud, COCTABIATh CXEMBbl IepeHoca
BELIECTB M SHEPTUU B SKOCHCTEMaX (LIENH MUTaHUs);

YMEHHE BBINOJIHATH J1aOOPAaTOpHBIE M NMpaKTUYECKUe padoThl, cOONM0OAaTh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHUYECKH OIICHWBAaTh W WHTEPIPETHUPOBATH HH(OPMAIUIO OHOJIOTHYECKOTO
COJICpXKaHUA, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpencTBa
MaccoBoil MH(pOpMAIMM, HAyYHO-TIONMYJIAPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIE
9KOJIOTMUYECKHE NPOOIEMbl COBPEMEHHOCTH, () OPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJOrMYeCKYl0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSITHIHBIN anmapaT OUOJIOTHH.



