


IHHOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JUISI ONPE/ICICHUS TOAX00B K
(bopMHPOBaHHIO cofepKaHuUsl yueOHOro nmpeameTa « BHoNIorusy COCTaBHIIN: KOHIENTYaJIbHBIE TTOJIOKEHHS
®I'OC COO o B3anMOOOYCIIOBICHHOCTH TIEJIEH, COAepKaHMs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUHA K
YPOBHIO NOATOTOBKH BBIILYCKHHKOB, IOJIOXKEHHS 00 OOImIMX LENsSX W MPHUHLMIAX, XapaKTepU3YHOLINX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeiHero obuiero odpazoBanus B Poccuiickoit denepanum, a Takxke
HOJOXEHus o crenupuke OHoioruu, €€ 3HAYCHUH B TO3HAHMU JKUBOW NPHPOIABI M OOECIIeYEeHUH
CYLIECTBOBaHUS YeJI0BEeYeCKOro odmecrsa. COraacHO Ha3BaHHBIM IOJIOKEHUSM, ONIPEICIICHbl OCHOBHBIE
(GYHKUIUH TPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Owuonormu naéT MpeACTaBICHHE O IeNsaX, o0 oOmei crpaTerunt OOydeHwus,
BOCIIUTAHUS W DPa3BUTUS OOydaroluxcs CpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe M0 pasfeiaM U TeMaw,
PEKOMEHIyeMYI0 TIOCJIEA0BATEeIbHOCTh M3YUEHHsI Y4eOHOro MaTepuaja C Y4ETOM MEXNpPEAMETHBIX H
BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKM O0Opa30BaTElIbHOTO IpOIEecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B mporpamme 1o OHONOTHH TaKXe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUIOB y4eOHO-
MO3HABATENIbHOM  JIEATEIBHOCTH/y4eOHBIX JeHCTBUMM 00ydaromuxcs IO OCBOCHUIO COICPIKaHHS
OHMOJIOTNYECKOro 00pa30BaHusI.

B mporpamme no 6uosorun (10 (11)-11(12) macchl, 6a30BbIi YpOBEHb) peajv30BaH MPHHIIMIT
MPEEMCTBEHHOCTH B M3yYEHHUU OMOJIOTHH, O6Jarogapsi yeMy B HEH MpOCMaTpUBaeTCsl HANPABICHHOCTh HA
pa3BUTHE 3HAHMH, CBSI3AHHBIX C (POPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS], [IEHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, TPEACTABICHUH O 370pOBOM 00pa3e JKHU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupogHod cpeme. Iloatomy Hapsny ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHil, a TaK)KE 3HAHUI O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHIa U CYLIHOCTH
OCHOBHBIX TMPOTEKAIONIMX B HHUX MPOILECCOB B IMporpamMme Mo OHOJOTMH YJICICHO BHHMaHUE
WCIIOJIb30BaHMIO MOJYYEHHBIX 3HAHUM B MOBCETHEBHON >KM3HH UIA PELICHUs MPHUKIATHBIX 3a/1a4, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKPYXKAromlei
MIPUPOJTHON Cpesie, aHaIu3a BIUAHUS XO35ICTBEHHOM AESITEeIbHOCTH YeJIoBeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIAIHON HapaBIEHHOCTH y4yeOHOro mpeaMeTa
«buonorus» MpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTIEUEHUS YCIOBHUI AJIs PELICHHs OJJHOM M3 aKTyaIbHBIX
3aj1a4 MIKOJIBHOTO OMOJIOTUYECKOTo 00pa3oBaHusl, KOTOpas npenoiaraet GopMUpOBaHUE Y 00YUarOIUXCS
CHOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHUSIM JMHAMHYHO Pa3BHUBAIOIIErOCsI COBPEMEHHOTO MHpa.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
(dopMupoBaHue y 00ydaIOUUXCS MPEICTABICHUNA O HAyYHOW KapTHHE MHUpa, PacHIMpsAeT U 0000IaeT
3HAHMSI O )KUBOU IIPUPOJE, €€ OTINUUTEIBHBIX IPU3HAKAX — YPOBHEBOM OPTaHMU3aLMU U DBOJIIOLIUH, CO31AET
YCIIOBHSL AJIsl: TO3HAHUS 3aKOHOB XHMBOHM Ipupozbl, (HopMHUpoBaHUS (DYHKIMOHAIBHOM TI'PaMOTHOCTH,
HaBBIKOB 3JIOpOBOTO W Oe3omacHoro obpas3a >KH3HH, OKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIIEHUS K )KMBOW MPUPOJE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TakXKe IS PELICHHUs] BOCIIUTATEIbHBIX 1 Pa3BUBAIOLINX 33144
cpeaHero odmiero oOpa3oBaHMs, colManu3auud oOydaromuxcs. M3ydenume Ouonorun obecreumBaet
ycnoBust it (GOPMHUPOBAHUS MHTEIDICKTYaIbHBIX, KOMMYHUKAIMOHHBIX U WH(POPMAITMOHHBIX HABBIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETpaldyd OMOJNOTHYECKMX 3HAHWK C MPEACTABICHUSMH W3
Jpyrux y4eOHBIX NPEIMETOB, B YaCTHOCTH, (QU3MKM, XMMHUU U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOOTHS» COCTaBHIM OCHOBY JJISl OIPEJCNICHHs MOJIXOJIOB K
0TOOpY Y CTPYKTYPHPOBAHHIO €TO CONEPKaHUSs, IPEICTABICHHOTO B IPOrpaMMe 110 OMOIOTHH.

OT10o0p conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYLIECTBIEH C TIO3ULMIMA
KyJIbTypOCOOOpa3HOTO MOIX0a, B COOTBETCTBUU C KOTOPBHIM O0YyYaroIIMecs JOJDKHBI OCBOWTH 3HAHUSA U
YMEHUsI, 3HauuMble s (OpPMHUpPOBaHUS OOIIEH KyIbTYpbI, ONpEICISIONINE aJeKBaTHOE IOBEJCHUE
YeNoBeKa B OKPYXKAIOLIEH MPUPOTHON cpefie, BOCTpeOOBaHHBIE B MTOBCETHEBHOM KU3HU U NMPAKTUUECKON
nesirenbHOCTH. Oc000€ MECTO B 3TOH cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUsL, KOTOPbIE CIyXKaT
OCHOBOM 11 (DOPMUPOBAHUS MPEIACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHHE MHpa U
[IEHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOMNX TyMaHNU3AIMN OHOIOTHYECKOT0 00pa30BaHusI.



CTpyKTypUpOBaHHE COJIEpXKaHUs y4eOHOTo MaTepualia B IporpaMMe 1o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAYCHUS 3HAHWUN 00 OTIMUYUTEIBHBIX OCOOCHHOCTSIX HBOH MPUPOJBI, O &
YPOBHEBOW OpraHM3allil M SBOJIONMH. B COOTBETCTBMM C 3TUM B CTPYKType Yy4eOHOTO Mpeamera
«buonorus» BeIIENEHBI CIEAYIOIINE COAEPKATEIbHbIC THHUH: «bHOJ0rHus Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «KieTka kak Ouonorndeckas cucreMay, « OpraHusM kKak Ouosjormdyeckas cucteMay, «Cucrema
U MHOT'000pa3ue OpraHu4ecKOro MHUpay, «IBOIIONHUS KUBOH MPUPOABD», «IKOCHCTEMBI H MPHUCYIUEC UM
3aKOHOMEPHOCTH.

[enpb u3ydenus yueoHoro npeamera «bronorus» Ha 6a30BOM ypOBHE — OBIIaJICHUE 00YYAIOIIIMUCS
3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATLHOW OPraHU3aIuy XXUBBIX CUCTEM Pa3HOr0 paHra v NpuobdpeTeHue
YMEHUI HCIOIB30BaTh 3TH 3HAHUS AJISl TPAMOTHBIX JEHCTBUI B OTHOILICHHH OOBEKTOB KUBOW MPUPOJIBI U
peleHNs pa3IHYHbIX )KU3HEHHBIX TPOOIIeM.

JocTimkeHune 1eny u3ydenus yuyeonoro nmpeamera «bronorus» Ha 6a30BOM ypoBHE 00ecIIieUrBaeTCs
pELICHUEM CIIeTYIOIIHX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBl 3HAHUH O OWOJOTMYECKHX TEOPHAX, YUYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHJIaX, CIYXKAIUX OCHOBOH Jisi (DOPMHPOBAHUS TPEACTABICHUNA O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOr'0 MO3HAHUS, CTPOCHUH, MHOr000pa3uu M
0COOEHHOCTSX KHMBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3AIMH, BBIJAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH;

dopMmupoBaHHe Yy OOYYAIONMMXCS TO3HABATEIBHBIX, WHTEIUICKTYaTbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce aHannu3a AaHHBIX O MyTSAX Pa3BUTHUS B OMOJOTMU HAy4YHBIX B3TIISJO0B, HACH U
MOJIXOJIOB K M3YyYECHHIO )KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allnHg;

CTaHOBIICHHE y OOydYaromuxcsi OOmEed KyJIbTypbl, (QYHKIIMOHAJIBHON TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSCHSTH U OLICHUBATh SIBJICHUSI OKPYKAIOIIETO MUPa KUBOW MPUPOBI HA OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTyYSHHBIX MPH N3yYSHUH OUOJIOTHH;

dbopMHpoBaHKe Y 00yUYAIOIUXCS YMEHUN WITIOCTPUPOBATH 3HAYCHUE OMOJNIOTHUSCKUX 3HAHUK B
NPAaKTUYCCKOW JIEATENLHOCTH YEJOBEKa, pPa3BUTHU COBPEMECHHBIX MEIHMIUHCKMX TEXHOIOTHH U
arpoOUOTEeXHOJIOT A,

BOCITUTaHUWE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHWS YEJOBEKOM JKMBOM TPUPOJBI,
HEOOXOUMOCTH OEpe)KHOr0 OTHONICHUS K HEW, COOJIIOJICHUS STHYSCKHUX HOPM MpPU MPOBEACHUH
OHOJIOTHYECKUX MCCIICIOBAHMIA;

0CO3HAHKE IICHHOCTH OMOJOTMYECKUX 3HAHUH JUTSI TOBBIIICHUS YPOBHS SKOJIIOTHUECKON KYIbTYPHL,
JUTst (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUH B TIOBCETHEBHOM YKU3HHU JJ1s1 OIICHKHU TTOCIIEICTBUIM
CBOEH JIEATENHLHOCTH IO OTHOIICHUIO K OKpY’Karoliel cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M
co0JroieHre Mep MPOQUIIAKTUKHA 3a00JI€BaHUMA.

B cucreme cpennero odmiero oopazoBanus «bruonorus», nydaemas Ha 0a30BOM YPOBHE, SBISICTCS
00s13aTeTFHBIM YUE€OHBIM MIPEMETOM, BXOJISIINM B COCTaB MpeMETHOH 00acTh «EcTecTBeHHO-HAayYHbIE
TIPEMETHD».

Jlns u3ydeHus: OMoJjaoruu Ha 0a30BOM YPOBHE CPEIHEro o0Iero o0pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xiracce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJIEP’KAHUE OBYYEHHSI
10(11) KJIACC

Tema 1. buoJsiorusi kak HayKa.

buonorust kak Hayka. CBsi3p Ouosnoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpriiocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBPEMEHHOH Hay4yHON KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

Metoapl TO3HaHUA KMBOM Hpupoabl (HAONIOAEHHE, 3KCIEPUMEHT, ONHMCaHHE, H3MEPEHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

Tloptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, x. Yorcon u ®@. Kpuxk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW TPHUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[IpaxTrueckas padora Ne 1. «/crnonp30Banme pa3IMIHBIX METOIOB IPY U3yUYEHUHN OHOIOTHIECKIX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHu3anms.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3y4eHus Omonoruu. OTIudne KUBBIX CUCTEM OT
HEOPraHM4YeCKOH MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOOOpasue. YPOBHU OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISAIMOHHO-BUI0BOM, 3KOCHUCTEMHBII
(buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdemoHcTpanuu:

Tabnuiel U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHU OPraHU3AIMH )KUBOU MTPUPOABI.

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHMYECKUM COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIHMK BOJIBI © MUHEPAIBHBIX BElIeCcTB B KieTke. [loanepkanue ocMoTu4eckoro dananca.

benku. CoctaB u crpoeHHe OelKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(mepBuyHasi, BTOpHWYHAs, TPETHUYHAs W YETBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOHCTBA OEIKOB.
buonornueckue GpyHKInu OEIKOB.

®depMeHThI — OnoJioruueckue karanu3aropbl. CTpoeHue epMeHTa: aKkTUBHBIN IIEHTp, cyOcTpaTHas
cneruaHocts. Kopepmentsl. Buramuasl. OTimanst pepMeHTOB OT HEOPTaHUYECKHX KaTalln3aTOPOB.

YriieBoapl: MOHOCaxapuabl (TIII0K03a, prudo3a U 1e30KcHprd03a), ucaxapuIsl (caxapo3a, JaKTo3a)
U mosincaxapuabl (Kpaxmal, TIUKOTeH, 1IeJUT0103a). bruonornyeckne GyHKIIUH yTIIEBOIOB.

Jlurmmuper:  Tpurmuuepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOKMCTBA.
buonornueckue pyHkimn munuaos. CpaBHEHHE YTIIEBOAOB, OSIKOB U JIMTHIOB KaK UICTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsl: JJHK u PHK. HykineoTuas! — MOHOMepHI HYyKJIEMHOBBIX KHCIOT. CTpoeHue
u ¢ynkun JJHK. Crpoenue u pynkiuu PHK. Bugst PHK. AT®: crpoenue u GyHKIuU.

HuTonorus — Hayka o kierke. Kierounas teopust — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IO3HAHHUU. MeTO/bl H3YyUEeHHS KIIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OO1ine mpru3Haky KIETOK: 3aMKHYTasi Hapy)KHas MeMOpaHa,
monekyibl JIHK kak renetuueckuil anmnapar, cuctemMa CHHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTH4YecKas M OpokapuoThueckas. OcoOEHHOCTH  CTpOCHHS
MPOKApPUOTHIECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3JYKapPHOTHUYCCKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTHTEILHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIUKC, WX (YHKIHH.
ITnasmaTrueckass meMOpana, e€ cBoiicTBa u ¢yHkiuu. [luromnasma u eé opranousl. OTHOMEMOpPaHHBIC
opranouasl kietku: OIIC, ammapar ['ompmkw, sim3ocoMbl. [loyaBTOHOMHBIE OpPTaHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXoHApUil U tuactul. Buner nnactun. HememOpanHbie
OpraHouzbl KJIETKU: PHUOOCOMBI, KJICTOYHBIM LIEHTP, LECHTPHUONIH, PECHUYKH, >KIYTHKH. DYHKIUH
OpPraHoOWAOB KJIETKH. BrimroueHus.



SAnpo — perynaTopHblii umeHTp kieTku. CTpoeHue spa: saepHas 000j04YKa, KapHoIula3Ma,
XPOMATHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknus, K. M. bap.

Huarpammsel: «Pacnpesenenie XMMHUECKUX JIEMEHTOB B HEKMBOUM Mpupoae», «Pacnpenenenue
XUMUYECKHUX IEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabnuna XUMUYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BoIbl», «buocuHtes Oenka», «CTtpoeHne Monekynsl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kucnotel. JITHK», «Crtpoenne monexkyiast ATd», «CtpoeHune sykapuoTHYecKoW KIeTKu», «CTpoeHue
JKUBOTHON KJIeTKn», «CTpoeHHE pacTUTEeNbHOM KiIeTKn», «CTpoeHHe NPOKapHUOTHYECKON KIETKNY,
«CTpoenue aapa KIeTKN», « YTIEBOIbDY, «JIUIuas».

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUH,
9KCIIEPHUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

JlaboparopHas padora Ne 1.«M3ydeHue CTpOCHHS KIETOK PACTCHHM, SKMBOTHBIX M OaKTEpHUU TMOJ
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHUE».

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMEH BeIeCTB, WM METa00IM3M. ACCUMHIANUSA (IUIACTUYCCKHI OOMEH) W JTUCCHUMIIIAIUS
(oHepreTndecknii 0OOMEH) — JBE CTOPOHBI €AUHOTO Tpollecca MeTadoiau3Ma. Polib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTrUH B IOHUMAaHUH METa00IM3MA.

Tumbl oOMeHa BelecTB: aBTOTPOQHEIN U TeTepoTpodHbIil. Poib ¢epmeHTOB B 0OMEHE BEIECTB U
MIpEeBpAIEHUH YHEPTUHU B KIIETKE.

®ortocunres. CBeroBast 1 TeMHOBas (a3bl oTocuHTe3a. Peakium porocuuTe3a. DPPEKTHBHOCTH
¢dorocuHTe3a. 3HaueHne (POTOCHHTE3A JUIA JKU3HA Ha 3emiie. BnusHue ycrmoBuil cpensl Ha (OTOCHHTE3 U
CIOCOOBI MTOBBILICHUS €T'0 IPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHHTE3UpYoIIne OakTepuu. 3HaueHNe XeMOCHHTe3a [T )KU3HU Ha 3emiie.

OHepreTnueckuii oOMEeH B KJeTKe. PacrieruieHne BelecTB, BBIIEIECHHE M aKKyMYJMpPOBaHHE
SHEpPIruu B KJIETKe. DTambl dHepreTudeckoro oomena. [nmukonus. bpoxkenue u ero Bunbl. KuciopogHoe
OKHCIICHHE, WM KieTouHoe JwixaHue. OxucnurensHoe (ocdopunupoBanue. DPHdekTHBHOCTD
SHEPreTHYECKOro ooMeHa.

Peaknum marpuuHoro cuHTe3a. ['eHernueckas uHpopmanms u JJHK. Peanuzamus remernueckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKknit Ko U ero cBoiicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsauus — OuocunTte3 Oenka. Dtanbl TpaHchsuuu. Koguposanue amMuHOkucior. Ponb pubocom B
OomocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mctopusi otkpeiTust BupycoB (. M. MBanoBckuii).
OCOoOECHHOCTH CTPOCHUS M KH3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru. bone3snu pacteHni, )KUBOTHBIX U
YeNI0BEKa, BbI3bIBaeMble BUpycaMH. Bupyc nmmynonepunura yenoseka (BY) — Bo30ynutens CIINa.
OOparHast TpaHCKpHIIIUS, peBepraza W uHTerpasa. IIpodunakThka pacnpocTpaHEHHS BUPYCHBIX
3a0oJieBaHNil.

JleMoHCTpanuu:

IToptpetsr: H. K. Konbnos, 1. U. IBanosckuit, K. A. Tumupsizes.

Tabmumer 1 cxemsl: «Tunsl mUTaHuA», «MeTaboamsm», «MUTOXOHAPUI», «IHEPreTHIeCKUi
oOmeny, «Xnopomnact», «Potocunres», «Ctpoenne JHK», «CrpoeHne u (pyHKIMOHUPOBaHUE TE€HAY,
«Cunre3 Oenka», «['eneTnyeckuil koay», «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIN/]a, 6akTeprodaray, «Pemmukamms JJTHK».

O6opynoBanne: Moaenu-antumkanuu «Y apoeane JIHK u Tpanckpumnimsy», «buocuaTe3 Oemkay,
«CTpoeHue KIeTKny, Moaenb cTpykTypsl JJHK.

Tema 5. Pa3mHokeHHe U MHANBUAYATbHOE Pa3BUTHE OPTaHU3MOB.

KiteTouHbIi UK, WK )KU3HESHHBIN UK KieTku. MHTepdasza u muto3. [Ipoliecchl, IpoTeKaroIme
B uHTep(aze. Perumkanus — peakuust marpuuHoro cunresa JJHK. Crpoenne xpomocoM. XpoMOCOMHBIN
Ha0Op — KapuOTHIl. UIIONIHBINA 1 TaIUIOUIHBIA XpOMOCOMHBIE Habophl. XpomaTtuasl. LluTonornueckue
OCHOBBI Pa3MHOXKEHUS U UHIUBUIYyaIbHOIO Pa3BUTUS OPraHU3MOB.



Henenune xnetku — muto3. Ctagun MuTo3a. lIpomecchl, mpoucxosmire Ha pa3HbIX CTaIUusIX MUTO3A.
Buonoruyeckuii CMbICIT MUTO3A.

[TporpamMmupyemast TuOeib KIETKH — alloNTOo3.

DopMbI pa3sMHOXKEHHsI OpraHMU3MOB: Oecrojioe M MoJioBoe. Buapl Oecroynoro pa3MHOKEHHS:
JIeIeHne HaJBOe, IIOYKOBAaHWE OIHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHWE, BET€TaTUBHOE
pa3MHOXkeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUYECHUE AJI CEIEKLINU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIONOTO.

Meiios. Ctagnm metiosza. [Iporecchl, TpoucXo e Ha cTamusix Meros3a. [loBeneHne XpoMocoM B
Meiioze. Kpoccunrosep. buonoruueckuit CMbICT ¥ 3Ha4Y€HHUE Meio03a.

I'ameTorenes — nponecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. I [010BBIE KeTe3bl: CEMEHHUKH
n suyHukd. OOpa3oBaHME M pa3BUTHE IOJNIOBBIX KJIETOK — TaMmeT (CIepMaTo30HI, SIMLEKIeTKa) —
criepMaroreHe3 u oBorene3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK B criepMaTo30ua0B. OIIoJ0TBOpEHNE.
ITapTeHorenes.

WunuBuayanbHoe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKMUBOTHBIX: JPOOJIEHWE, TaCTPYJALHUs, OpraHOTeHe3.
[loctomOproHanbHOE  pa3BuTHE. THIBI TOCTIMOPHOHAIILHOTO — Pa3BUTHA: TPSAMOE,  HEMpsIMOe
(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHEIC
YPOICTBA.

Pocrt u pa3zButue pacteHuil. OHTOr€HE3 LIBETKOBOIO PACTEHHSI: CTPOCHUE CEMEHU, CTaJAUH PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuuper U cxembl: «DOpPMBI Pa3MHOXKEHHUS OPraHU3MOBY, «JIBOWHOE OIMJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JlemeHne KIeTKu OakTepuii,
«CTpoeHre TONOBBIX KIETOK», «CTpoeHue xpomocoMmbl», «Kimerounsit mukmy, «Pemmukarus JJHK»,
«Muro3sy, «Meio3y, «IIpsimoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 y MIIEKOIIUTAIOIUX U YEJIOBEKay,
«OCHOBHBIE CTaUU OHTOT€HE3aY.

OGopynoBaHre:  MHKpPOCKOI,  MHUKporpemnapaTsl  «CrepMaTo30uabl  MIIEKOIHTAIOIETOY,
«itnexnerka MiexonuTaromero», «KapuokuHe3 B KIeTKax KOpeUIka JyKa», MarHUTHas MOJEJNb-
amuikanus «/lenenune kierkm», moaeiasb JJHK, Moaens MetadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHMBOCTb OPraHU3MOB.

[Ipenmet u 3agaun rernetuku. VicTopust pa3BUTHS TeHETHKH. Poib MUTONOTMHA W SMOPUOTIOTHH B
CTaHOBJICHHM TEHETHKH. BKiag poccHilcKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTombl
TeHETUKH  (TMOPUIOIOTHYECKUH, LUTOI€HETHYECKUH, MOJIEKYJIsIpHO-TeHeTHYeckuii). (OCHOBHBIE
reHeTu4eckue NoHsITus. ['eHeTuueckasi CUMBOJIMKA, HCIIONb3yeMasi B CXeMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH HacjeJ0BaHMs TPU3HAKOB, ycTaHOBIeHHBIe ['. Mennmenem. MoHoruOpumHOE
CKpelrBaHue. 3aKoH eTMHO-00pa3us THOpUI0B NepBOro NokoyieHus. [IpaBuiio qoMUHUpOBaHUs. 3aKOH
pacuierieHus npu3HakoB. ['unoresa unctoTsl rameT. [1onHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemunBaHue. 3aKOH HE3aBUCHUMOTO HaclieI0BaHus IPU3HAKoOB. LluTorenernueckue
OCHOBBI  JNUTHOPWUIHOTO  CKpEIMBaHUA.  AHamu3upymoollee  CKpemmBaHue.  lcmosb3oBaHue
AQHAJTM3UPYIOLIETO CKPELIMBAaHUS IS ONIpeesIeHHs TeHOTUIIa 0co0u.

CuensieHHOe HacienoBaHue mNpu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacieJI0BaHUIO
reHoB. Hapyiienue cuierienrs TeHOB B pe3ylbTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enernka mnoma. XpOMOCOMHOE ONpENENIEHUE TModa. AYTOCOMBI W IOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe U TeTeporaMeTHbIe OpraHu3Mbl. HacnemoBanue npu3HakoB, CIEIUIEHHBIX C ITOJIOM.

M3menunBocTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAas M HACJIEICTBEHHas. Poib cpemsl B
HEHACJIEICTBEHHON N3MEHUMBOCTH. XapaKTEPUCTHKA MOAN(DUKATMOHHON N3MEHUYMBOCTH. BapuannoHHbIi
psia u BapuarpionHas kpuBas. Hopma peaxun npusHaka. KonndecTBeHHbIE M KaUeCTBEHHbIE PU3HAKA U
ux HopMa peakiun. CBoiicTBa MOTU(DUKAIIMOHHOW U3MEHYMBOCTH.

Hacnexncteennas, Wiy reHOTUITMYECKAs, U3MEHUYNBOCTh. KoMOMHaTHBHAS M3MEHYMBOCTh. Melo3 u
MOJIOBOM MpoLecc — OCHOBa KOMOMHATMBHOM HW3MEHUYMBOCTH. MyTallMOHHAs H3MEHYHUBOCTb.
Knaccudukaius MyTainuii: TeHHbIC, XPOMOCOMHBbIC, T'€HOMHbIC. YacToTa ¥ MNPUYHMHBI MYTallUi.
MyrareHsbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacaeACcTBeHHOU n3MeHunBocty H. U. BaBuiiopa.



BresnepHas HaCJIEICTBEHHOCTh U H3MEHYHUBOCTb.

I'enetuka 4yenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOIbl TI'EHETHKH  YEJIOBEKA:
TeHeaNOTHYeCKUH, OIM3HENOBbIH, HUTOTCHETHYECKUH, OMOXMMHYECKUH, MOJIEKYISPHO-TCHETHUCSCKHM.
CoBpeMeHHOe OTpeieJIeHHe TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUITMPOBAHKE, B TOM YHUCIIE
¢ nomompio III[P-ananu3a. HacnencTBeHHbIe 3a00J¢BaHMS UeOBEKAa: T'eHHBbIE OOJIE3HH, OOJC3HU C
HACJICICTBEHHONW MPEApacoiOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. ComMaTudeckue W I'eHEepaTUBHbIE
myTtanud. CTBonoBBIe KiIeTKH. [IpuHIumbl 3m0poBoro o0pasza KM3HM, TUATHOCTHKH, NPO(QUIAKTUKU H
JIe4YeHHsl TeHEeTHYeCKUX Oosie3Hell. MeanKo-rTeHeTHUeCKOe KOHCYIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKON
TeHETHKH B IPEAOTBPAILEHUH U JICUCHUH T€HETHIECKHX 3a00I€BaHuUil YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. W. BaBunos.

Tabmuue! U cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKasi OCHOBA», «3aKoH
pacuierjieHusi M ero NUTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamery», «durubpumHoe
cKpemuBaHuey, «L{uromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBaHUD), «Meiio3y, «B3anMoaeiicTBre
aJUIENBHBIX TEHOB», «l'eHeTHueckne KapThl PacTEHWH, JKMBOTHBIX M 4YelloBeKay, «['eHeTHka monay,
«3aKOHOMEPHOCTH HaCJIEJOBAaHNUs, CLIETUIEHHOTO ¢ TToJ0M», «KapuoTumsl yenoBeka 1 JKUBOTHBIX», «Buabl
U3MEHYUBOCTH», «MoaudurkanuonHas u3MeHUMBOCTbY», «HacnemoBanue pesyc-gpaxtopa», «l'eHeTnka
rpynn KpoBu», «MyTallmOHHAs N3MEHYHBOCTBY.

Ob6opynoBanue:  MoAenu-ammnkanud — «MoHoruOpugHoe — ckpemmBanue»,  «HemomHoe
JOMUHHpOBaHUe», «JlurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukpormnpenapar «Jlpo3odunay (Hopma, MyTaruu (OpPMBI KPBLUTEEB U OKpAcKH Tema), repbapuit «I'opox
IIOCEBHOMY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenek1us Kak HayKa U Ipolecc. 3apokJIeHue celleKIuu U noMectukanus. Yuyenue H. 1. Basunosa
0 LIEHTPax MPOUCXOKACHUS 1 MHOT000pa3usi KyJbTYPHBIX pacTeHUH. LIeHTpbl IPOMCXOKACHUS JOMALTHUX
>KUBOTHBIX. COpT, TOpOAa, IIITAMM.

CoBpeMeHHbIE METO/IbI CENEKIIMUA. MacCOBBIH M MHAUBUAYaTbHBI OTOOPHI B CENIEKIIUN PACTEHUH 1
KHUBOTHBIX. OlleHKa SKCTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHWE — WHOpUOMHT. YucTas JIMHUSL
CkpemBanue 4YUCTHIX JHHWH. [eTeposuc, mnm rubpuaHas cuna. HepojcTBeHHOE CKpenlBaHUE —
ayropunuar. OtnanéHHas ruOpuamsanus u e€ ycrexu. VICKycCTBEHHBIH MyTareHe3 W MOJy4eHHUe
MOJIMIUIONIOB. JJOCTHKEHHS CEIEKIIMN PACTEHUM, )KUBOTHBIX H MUKPOOPTaHU3MOB.

buorexHomornss kKak OTpacnb MPOM3BOACTBA. ['€HHas WHKEHepHs. OTambl CO3JaHUsA
pexomOuHanTHOW [IHK 1 TpaHcreHHnix opranm3MoB. Kierounas wmxeHepus. KieTouHble KyJIbTYpHI.
MUuKpoKJIOHaIBHOE pa3MHOMKEHUE pacTeHui. Knonuposanne BBICOKOITPOAYKTHUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJOTHYECKUEe M dThdeckue npobiembl. MO — renermuecku
MOJU(QHUIIMPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

[optpetsi: H. U. Bapunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. liBaHoB.

Tabmuiel u cxembl: kapta «LIeHTpBI POUCXOXKIEHHUST U MHOT000pa3Hsl KyJIbTYpHBIX PacTEHHII»,
«ITopoapl momamrHUX >KMBOTHBIX», «CopTa KyJbTYPHBIX pacTeHHi», «OTnanéHHas TUOpUAM3aIHD»,
«Pabotel akamemuka M. ®. MBanoBay, «llomumnongusy, «O0bekThl OHOTEXHOIOrHUNM», «KieTouHble
KyJbTYpbI U KIIOHUpOBaHUeEY, «KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHne: MyJISKH TIIOJIOB ¥ KOPHETIOA0B TUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHHUH,
repOapuii «CenbCKOX03IHCTBCHHBIE PACTCHUSD.

11(12) KJIACC

Tema 1. DBoJIIOIHONHAS OHOJIOTHA.

IIpenrnochuIKu BO3HUKHOBEHHS ABOJIOIMOHHOW TEOPHUU. DBOJIOIMOHHAS TEOpUS U €€ MECTO B
Omosorun. BiusiHIe SBOMIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHUX HAYK.

CBuIETENLCTBA DBOIONMH. [lalI€OHTOIOTMYECKHE: ITOCIIEN0BATENLHOCTL IOSBICHUS BHIOB B
MAJIEOHTOIOTMUECKOM JIETOITUCH, TIepeXxoaHble (opMbl. broreorpaduieckne: cXoCTBO U paznuine payH
1 (IIOp MATEPUKOB U OCTPOBOB.

OMOpPHONIOTMYECKUE: CXOJACTBA M Pas3iduds SMOPHUOHOB pa3HbIX BHJOB II03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAUMEHTAPHBIC OpraHbl, aTaBU3MBbI.



MonekyasipHO-OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OIHMYECKUX
MyTeH y BCEX OPraHU3MOB.

OomroronHas teopuss Y. apBuHa. [Ipennocbuiki BO3HUKHOBEHMS JapBHHU3MA. JIBHXKylue
CHJIBI 3BONIOUMH BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpPU OTPAaHUYEHHOCTH PECypCoOB,
HeompeaeaéHAas N3MEHIHBOCTH, 00PH0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3pojonun (CTD) u e€ 0OCHOBHBIE TIOJIOKCHHUS.

Muxpossomonus. [lomynsanus kak eInHUNIA BUIA U SBOIIOLNH.

Jswxymme cwisl  (pakTOphl) 3BOJIONUM BUAOB B MpHpoje. MyTalMOHHBIA MpoIecc H
KOMOMHATHUBHAsI H3MEHYUBOCTh. [lomynsinonnblie BoIHbBI U Apeiid renos. M3omanus u Murpanus.

EcrtecTBeHHBbIl 0TOOp — Hampapmstomuil paktop 3Bomonun. GopMbl ecTeCTBEHHOTO 0TOOpA.

[TprucnocoGIeHHOCTh OPraHM3MOB Kak pe3yibTaT sBojonmu. [Ipumepsl mpucmnocobieHuit y
Opranu3mMoB. ApoMopd03bl U UIUO0-aJANTALH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE ()OPMBI BUI000pa30BaHus: reorpapuyueckoe,
3KOJIOTHYECKOE.

MakposBomoniusi.  DPopMbel  3BOTIOLMH:  (QHIIETHYECKas, IUBEPreHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpaTumMocTh 3BOIIOLHY.

IIpoucxoxaenue OT HeCHelUaTu3UpOBaHHBIX MpeakoB. IIporpeccupyromas crenuanTu3anus.
AJnanTuBHAs paguausl.

JdeMoHcTpanum:

Ioptpertsi: K. Jlunnei, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Miromep, A. H. Ceepriios.

Tabmumel 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emiiey», «3apOJbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl OopbOBI 3a cymiecTBoBaHWe», «EcTecTBeHHBIN OTOOPY,
«MHoroo0pasue copToB pacTeHui», « MHOroodpasue Nopoa KUBOTHBIX», «llomymsiunuy, «MyTanuoHHas
U3MEHUYUBOCTBY, «ApoMopdo3sl», «Mamoamanranum», «OOmas nereHepauusy, <«JBHXKyILIHe CHIIBI
sBomonmny, «Kapra-cxema mapmpyra myremectBus Y. JlapBura», «boppba 3a cymectBoBaHUe»,
«[IpucniocobneHHOCT,  OopraHu3MoBy»,  «leorpaduueckoe  BHI00Opa3oBaHHE»,  «IKOJIOTHYECKOE
BUI000pa30BaHUE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3lIWYHbIMU THUIIAMU OKPACKH, HA0OD IJIOJ0B U CEMSIH,
KOJIJICKIIMA ((HpI/IMepr 3alIUTHBIX HpHCHOCO6JIeHHI7[ Y KHUBOTHBIX», MOJCJIb «OcHOBHBIE HaIpaBJICHUA
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOSHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

Buoreorpaguueckas kapra Mupa, KomieKuust «PopMbl COXPaHHOCTH MCKONAEMBIX XHBOTHBIX H
pacteHuii», Mozenb amuinkanus «llepekpéct xpoMocomy, BIasKHbIE ITpenapaTsl «Pa3BuTue HaceKOMOroy,
«Pa3BuTHe IATyImKn», MUKponpenapat «Jpozodunay (HopMa, MyTanuu GopMbI KPEUILEB U OKPACKH TeJIa).

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaboparophHas padota Ne 2. «Onucanue nMpucrocoOICHHOCTH OpPraHu3Ma M €€ OTHOCHTEIBHOIO
XapakTepay.

Tema 2. Bo3dHnKHOBeHHMe H pa3BUTHE KU3HU HA 3em.Ie.

,Z[OHay‘-IHBIe MMpEACTaBJICHUA O 3apOXKACHUMN KU3HU. Hay‘-IHbIe THUITOTE3bl BOBHUKHOBCHHA )KU3HU Ha
3emiie: aOMOreHe3 M MaHCIIEPMUs. XUMHUYECKast SBOJIIOLNS. AOMOTCHHBIN CHHTE3 OpraHMYECKUX BEIECTB
W3 HEOpPraHMYEeCKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHHE XMMUUECKON 3BoonMU. HadanbHble 3Tamsl
Oouonornueckoir 3Bomound. I'mnoreza PHK-mupa. ®opmupoBanme MeMmMOpaHHBIX CTPYKTYp W
BO3HUKHOBCHHUEC IIPOTOKIICTKH. HepBI)Ie KIJICTKHU U UX DBOJIFOITHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX
OpraHu3MOB.

Pas3BuTne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxeil. Apxelickas U MpoTepo30icKas 3pbl.
ITameo3oiickass spa u €€ TEPUOABI: KEMOPHWICKHH, OPIOBUKCKUN, CHIYPHHCKWAN, JTEBOHCKUM,
KaMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o3oiickas 3pa U €€ nepHobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaiino3zoiickast apa 1 €€ nepuobl: NajeoreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX mporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENLHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH M >KUBOTHBIX. [losiBneHue, pacuser u
BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucrteMa OpraHu4ecKoro Mupa Kak OTpakeHUe 3BOJIIOLHUU. OCHOBHBIE CHUCTEMAaTHUECKUE IPYIIIbI
OpIaHU3MOB.



OBONIONMS YeJIoBeKa. AHTPONOJNOTHS Kak HayKa. Pa3BUTHE TpENCTaBIEHUI O MPOUCXOXKICHUU
yenmoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBA W Pa3IWYMsl YEIOBEKa U JKWBOTHBIX.
CucremMaTHueCKO€ MOJIOKEHUE YETOBEKa.

JBwkymiie cuibl (paxTopbl) aHTpororenesa. HaciencTBeHHas M3MEHUYHMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBII 00pa3 JKU3HU, H3TOTOBIIEHHE OPYIUi TPYy/Ia, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJMH W BETBH SBOJIOIHN YEJIOBEKA: aBCTpPAIOMHUTEKH, YemoBek ymenbid, Uemosek
npsAMoxXoAsaIui, YeoBek HeanaepTanbekuid, Yenosek pasymHbiil. Haxonky neckonaeMbIX OCTaTKOB, BpEMS
CYIIIECTBOBaHUS, 00JIACTh pacIpOCTpaHEHHS, 00HEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPY/IHs.

YenoBeueckue packl. OCHOBHBIE OONBIIME pAchl: EBPOICOMAHAs (eBpasuiickas), HErpo-
aBCTpAJIOUIHAS (axBaTopuanbHasi), MOHTOJIONTHAsI (a3maTcko-aMepUKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCIOBHSIM CyIIeCTBOBaHUs. EIWHCTBO
yenoBevecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[optpetsr: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuts! u cxembl: «Bo3ankHOBeHHEe COTHEUHOW CHCTEMBD», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PacturenpHas knerka», «XKuBotHas kierka», «lIpokapuorudeckas kineTka», «COBpeMeHHas crcTeMa
OpraHuydeckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepPT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bstH», «OCHOBHBIE MecTa IaJeOHTOJIOTHUECKUX HAaXOJOK TIPEAKOB COBPEMEHHOTO YEIOBEKay,
«peBHelimmue nmoam», «pesHue nmoan», «[lepBeie cOBpeMeHHBIE JII0An», «HeT0BeUecKue pach».

Ob6opynoBanue: mymsoku «[Iporcxoxaenne deaoBekay (OHOCTHI aBCTPANONHUTEKA, MMUTEKAHTPOIA,
HeaHJepTalblia, KPOMaHBOHIA), CICTIKA WIIM H300paKEeHHUS KAMEHHBIX OpYyJIUi MEepBOOBITHOTO YEIOBEKa
(kaMHU-yoMIIIEpHI, pyOnIa, CKpebdia), TeoXpOHOIOTHYeCKas: Ta0mua, KOIIeKus «DopMbl COXpaHHOCTH
MCKOTaeMbIX KHUBOTHBIX U PaCTEHUI.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[IpakTrueckas pabora Ne 1. «/3ydeHwWe HMCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUTEKITUSIX).

Tema 3. OpranusMsbl U OKPY:KaW0IIas cpeaa.

OKoJIOTHsl Kak Hayka. 3ajjaud W pa3fefibl dKOJIOTHH. MeTonbl SKOJOTHYECKUX HCCIIeOBaHUM.
DKOJIOTUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpellbl 0OMTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIIHAS, TOYBEHHAs, BHYTPHOPTaHN3MEHHAS.

Okosnorudeckue  Qaktoppl.  Kiaccudukaiuss  3KoJIOruueckux  (akTopoB:  a0MOTHYECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. [{elicTBre HKOIOrnYecKiX (aKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TeMmIepaTypa, BiIaxHOcTb. Dortomepuoamsm. [Ipucrnocobnenus
OpraHu3MOB K JICHCTBHIO aONOTHYECKUX (haKTOpOB. broornueckue puTMsl.

buorndeckne dakrtopbl. Bumel OMOTHYECKMX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XUITHHYECTBO,
cumbno3 u ero Gopmel. [lapasutusm, Koomepamus, MyTyaiaw3M, KOMMEHcCaM3M (KBapTHPaHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAUCHHUE OMOTHYECKHUX B3aUMOJICHCTBHM  JIJIst
CYIIIECTBOBAHHUS OPTaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU TOMysanui. OCHOBHBIE ITOKA3aTENH TOMYJISIIIANA: YUCICHHOCTS,
TUIOTHOCTB, POJKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTparys. /JuHaMKUKa YMCIEHHOCTH MOMYJISALUU U e€
perynanus.

JleMoHCTpanuu:

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

Tabmumsr w1 cxemsl: kapra «lIpupomnbie 30HBI 3emun», «Cpefasl OOWTaHHS OpPTaHU3MOBY,
«®Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIYJSIIMUA HWHPY30pUU-
Tyenskny», «[lumieBbie nenm.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo01iecTBo opraHu3MoB — OHoreHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tpoduueckas (numesas). Bugsi-nomuHantel. CBsizu B OMOLIEHO3E.

Dkonoruveckue cHcTeMbl (dkocucTembl). [loHsiTme 00 2JKocucTeMe U OWOTeOIleHO3e.
OYHKIMOHAIFHBIE KOMITOHEHTBI 3KOCHCTEMBI: IPOIYIEHTHI, KOHCYMEHTHI, PeayleHTh. KpyroBopor
BEIIECTB U MMOTOK dHEPruu B 3kocucteMme. Tpoduueckue (MuiieBbie) ypoBHH 3KocrcTeMbl. [TuimeBsie nenu
u cetn. OCHOBHBIE IMOKa3aTeNnd SKOCHCTEMBbI: OMoOMacca, MPOAYKUHUS. OKOJOTHYECKHE NHPaMUIBL:
MPOAYKIINH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA AKOCHCTEM: YCTOWYMBOCTD, CAMOPETYIISIIINS, Pa3BUTHE.
Cyxkmeccus.



IIpupomHble  DKOCHCTEMBI. OJKOCHCTEMBI 03&p M peK. OKOCHCTeMa XBOWHOTO WU
HIMPOKOJUCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonormueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOdKOCUCTEM M YPOOIKOCUCTEM.

buopaznoobpasne kak (aktop ycroWumBocTH dKocucTeM. CoxpaHeHHe OHOJOTHIECKOTO
pazHooOpasust Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panunpl, coctaB u crpykTypa Ouochepsl. JKupoe
BemecTBOo W ero ¢yakmun. OcobeHHocTn Omochepsl Kak TI00aNbHOHN 3KocHcTeMbl. J(mHamMudeckoe
paBHOBecHe U oOpaTHas CBSI3b B Omocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMUYECKUE LUKIIBI 3JIEMEHTOB (yTriieposa, a3oTa). 30HaJbHOCTD
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBo B Owocdepe 3emmm. AHTPOIOTCHHBIE H3MEHEHHS B Omocdepe. ImobanpHBIC
9KOJIOTHUECKHUE MTPOOIEMBI.

CocymecTBoBanne MNpupoAbl W dYenoBeuecTBa. CoxpaHeHue OuopazHOOOpa3Hs Kak OCHOBA
ycroiunBocT Ouoceppl. OCHOBa pPalMOHAIBHOTO YIPaBIEHUS MPUPOIHBIMH pecypcaMH M HX
ucnosb3oBanue. JlocTikeHns: ONOIOruy U OXpaHa IPUPOIBL.

JdemoHcTpanuu:

Ioptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. UI. Bepraackuii.

Tabmumer n cxemsl: «llumessle menm», «buorneHo3: coctaB W CTpyKTypay, «lIpupoanbie
coobmiectBay, «llenn muranus», «IKojorudeckas nupamuaa», «bruocdepa m denoBex», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jecay, «JKOocUCTeMa XBOHHOro iseca», «buomeHo3 BomoéMmay, «ATpOLEHO3Y,
«IIpumMepHbIe aHTPOIIOTr€HHbIE BO3CHCTBUS Ha IPUPOLY», «BakHelIe NCTOYHUKH 3arPSI3HEHUS BO3AyXa
U TPYHTOBBIX BOf», «[louBa — BakHeHmas cocTapisomas ouocheps», «DakTopsl aerpajanuu MOYBY,
«[lapuukoBbiit 3ddexr», «DakTOpbl pagMOaKTUBHOTO 3arpsizHeHHs Omocdepb», «OOmas cTpyKTypa
omocdeps», «PacmpocTpaneHue xu3HU B Omocdepe», «O30HOBBIA 3KkpaH Ouochepb», «KpyroBopor
yraepona B 6nocdeper, «KpyroBopot azoTa B Ipupoae».

OGopynoBaHue: MoJeNb-anIuinkanus «TUIUYHbIe OHOLIEHO3b», TepOapuii «PacTUTenbHBIC
coobmiectBay, komekuu «buomenos3», «Bpeautenn BaKHEHIIUX CETbCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKUUH PACTEHUIl M XKMBOTHBIX, NPUHAIUIEKALINE K Pa3HBIM HKOJOTMYECKHM TpyIIam
onHoro Buzaa, Kpacnas xuura Poccuiickoit denepanum, n300pakeHus] OXpaHIEMbIX BUIOB PACTCHUH U
JKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHNM A [TPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCsl TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00yUYaOIIUMUCS
IpOrpaMM CpeTHero o0Iero 00pa3oBaHus: JINIHOCTHBIM, METAIIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType NTMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpenmeTa «buosorusy» BbIAENEHB! CIeayoIue
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAAHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALMHN K 00y4eHHI0 OHUOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIUIHNA pa3BUTHs OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh M CIIOCOOHOCTH 00yYaroImuxcst
PYKOBO/CTBOBAThCS B CBOEH JI€ATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, IPUCYLITUMH CUCTEME
Ouostornueckoro oopa3oBaHus, HAINYKE HKOJIOIMYECKOI0 IPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH LIETH U
CTPOWTH >KU3HCHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MpeaMeTa «BbHoJIorHus» JOCTUraloTcs B €AUHCTBE YUEOHOH H
BOCIIUTATENBbHON AEATEIIEHOCTH B COOTBETCTBHU C TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMM, NPUHITHIMA B OOIIECTBE MNpaBUIAMU U
HOpPMaMHU TIOBEICHUS M CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
pa3BUTHUS BHYTPEHHEH MO3UIINH JUUYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY U MIPABOMOPSAAKY, UETOBEKY
TpyZa U cTaplieMy HOKOJICHHIO, B3aUMHOT'O YBaXKEHUSI, OEPEKHOT0 OTHOLIECHHUS K KyJIbTYPHOMY HACJIEANIO
Y TpaJulMsIM MHOTOHALIMOHAIBHOrO Hapoa Poccuiickoit @enepannu, NpupoIe U OKPYKaIOIIEH cpele.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4eOHOro mpeaMeTa «bHOIOTHS» JOIKHBI OTpaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIIuXcsl PyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3ULHEH
JUYHOCTH, CHCTEMOH  [IEHHOCTHBIX  OpHEHTAlM{, T[O3UTUBHBIX  BHYTPEHHHUX  YOEXKICHHI,
COOTBETCTBYIOMIUX TPAAULUOHHBIM HEHHOCTSM POCCHUICKOTO OOIIECTBA, pACIIUPEHHE )KU3HEHHOTO OITBITa
U OIIBITA AEATEIHHOCTH B MPOIECCE peaTn3aliii OCHOBHBIX HAIlPaBJI€HUH BOCIUTATEIHHOMN I€ATEIbHOCTH,
B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKOW MO3WIMH OOYYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUECKOM JIEITETHLHOCTH MPH CO3JIAaHAN YIeOHBIX IIPOEKTOB, PEIICHUH
yueOHBIX M NTO3HABATEBHBIX 33/1a4, BBITOJTHEHUH OHOJIOTHYECKUX SKCIEPUMEHTOB;

CHOCOOHOCTh OMNpENENsATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€;

YMEHHUE YYUTHIBATH B CBOMX JCHCTBHUIX HEOOXOUMOCT KOHCTPYKTHBHOT'O B3aUMOJICHCTBUSI JIIOJIEH
C pa3HbBIMH YOEXKIECHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSIMH U COLIMAJIbHBIM MOJIOKECHUEM;

TOTOBHOCTB K COTPYZHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOIHEHUS yUeOHBIX, TO3HABATELHBIX
W HCCIIeIOBATEIbCKUX 3aJay, YBRKHTEIHLHOTO OTHOIIEHHS K MHEHHIO OIMOHEHTOB MpPU OO0CYKACHUH
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHNUS;

TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOM ESITENbHOCTH;

2) naTpMOTHYECKOr0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKON IPaKJAHCKON WACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepes; PoinHON, TOpIoCcTH 3a CBOM Kpall, CBOIO PosinHy, CBOIl S3BIK U
KYJIbTYpY, MPOIIIOE U HACTOSIIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIICHHE K MTPUPOTHOMY HACIETUIO U MaMATHUKAM MIPUPOJBI, TOCTIKeHUsIM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OICHMBATh BKJIAJl POCCHMCKUAX YYEHBIX B CTAHOBJICHHWE W PAa3BUTHE OWOIIOTHH,
TOHUMAaHUsl 3HaYeHUs OWOJIOTHH B MO3HAHWUHM 3aKOHOB TPUPOJIBI, B KH3HH YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY>KEHHIO W 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHUE IyXOBHBIX LIEHHOCTEH POCCUHCKOTO HApO1a;

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;



CIIOCOOHOCTh OIEHMBATh CHUTYallMI0O W MPUHAMATh OCO3HAHHBIE PEIICHHS, OPHUEHTHPYSACh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSM, CO3IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS IIEHHOCTEW CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULIMSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA,
CIopTa, TPyAa, OOMIECTBEHHBIX OTHOIICHH;

MMOHUMaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHS KUBOM NMPHUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHUIO B PAa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHHE IPOSBISATH KadecTBa
TBOPYECKOUN TUYHOCTH;

5) ¢usuyeckoro BocnuTAHUS, (POPMUPOBAHHUS KYJIBLTYPbI 310POBbS U 3MOLHUOHAJIBHOIO
Osaronmosryums:

MOHMMAaHUE W pealiu3alus 370pOBOro M 0Oe30macHOro o0paza XU3HU (3I0pOBOE ITUTAHUE,
cOOJIF0IeHre TUTHEHNYECKHX MPABUII U HOPM, COATAaHCHPOBAHHBINA PEXKIM 3aHATHH U OTABIXA, PETYIIIpHAs
¢u3rgecKas akTUBHOCTB), OEpeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY
(DU3UYECKOMY M IICUXUYECKOMY 310POBBIO;

MMOHWMaHWE TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTUBHOTO O€30TMAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFO/IEH;

OCO3HaHME MOCIEeICTBHIIA 1 HEPHUSITHS BPEAHBIX IPUBBIUEK (YIOTPEOICHHUS aIKOT OIS, HAPKOTHUKOB,
KypeHus);

6) TPY10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOIIO0UE;

TOTOBHOCTh K AKTHUBHOW JESITEIbHOCTH TEXHOJOTMYECKOM M COLUMAIbHOW HaNpaBJIE€HHOCTH,
CIOCOOHOCTHh HHUITUHPOBATH, TUTAHUPOBATH M CAMOCTOSITETIFHO BBIIIOHSTH TAKYIO NI TEIbHOCTE;

WHTEpEC K PAa3MUYHBIM cdepaM TpoPecCHOHATFHOW NeATENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyAyIIeH MPOhecCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TUIAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO M CAMOOOPa30BaHMIO HA IPOTSHKCHUU BCCH KHU3HU;

7) 3K0JI0rMYECKOT0 BOCIIMTAHUS:

JKOJIOTMYECKH I1e7IeCO00pa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE ¢&
CyIIIeCTBOBAHHS,

TIOBBIIIICHUE YPOBHS YKOJIIOTUIECKON KYIbTYPBhI: IPUOOPETEHUE OMBITA IIAHUPOBAHUS TTOCTYIIKOB U
OIIEHKH WX BO3MOXXHBIX TTOCTIEICTBUH JIJISl OKPYIKAIOIIEH CPEIbI;

OCO3HaHUE TI00aTHFHOTO XapaKTepa KOJIOTUUECKUX POOJIeM U ITyTeH UX PEIICHHUS;

CMOCOOHOCTh MCIOJNB30BaTh MPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS IPHU
pelieHnu TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIONIONB30BAHAEM (COOIIOICHHE IPAaBHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXPAHCHHUEC PABHOBECHUA B J3KOCHUCTEMAX, OXpaHy BH/OB,
3KOCUCTEM, OUOChEpHI);

aKTUBHOE HEIpHSTHE NEWUCTBUH, MPHUHOCSIIAX BpEA OKpYXKarolleld MPUPOIHON cpene, yMeHHUe
IIPOrHO3UpoOBaATh He6f[aI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCJICACTBUA TMPCAIIPHUHUMACMBIX I[Cf/iCTBPIf/i u
IpeaOTBpaIlaTh UX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, YIKOJIOTHIECKON KyIbTYPHI, ObITA eI TeTbHOCTH
HKOJIOTUYECKOW  HAIpaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBAThCI HMH B  IIO3HABATEIHHOM,
KOMMYHHKaTHBHOﬁ u COHI/IEU'IBHOI‘/'I MMPAKTUKE, TOTOBHOCTU K YYaCTHUIO B HpaKTquCKOﬁ ACATCIBbHOCTHU
AKOJIOTMYECKOM HANpaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hopMUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU
1 OOIIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha AWAJIOTE KYIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM M UMTATENIBCKOM KyNbTYPBI KaK CPEJICTBA B3aUMOJIECHCTBUS MEKIY
JIFOABMU U IO3HAHUA MUPaA,

MOHUMaHue crnenuuKkr OWOJIOTUM KaK HayKW, OCO3HaHus e€ poir B (HOpPMUPOBAHUU
PaIOHABHOTO HAYYHOTO MBIILICHHS, CO3IaHUH [IEJIOCTHOTO NPEJICTaBICHUS 00 OKPYKAFOIIEeM MUPE KakK
O €IUHCTBE IPUPOJbI, YCJIIOBEKA U O6HICCTBa, B MIO3HAaHWKU TPHUPOJIHBIX 3aKOHOMepHOCTeI>'I " pCIICHUU
Mpo0JIeM COXPAHESHUS PUPOTHOTO PABHOBECHS,

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH I COBPEMEHHOHN IUBWIIM3ALNU: 00ECIICYCHHUST HOBOTO
YPOBHA pa3BUTUA MEAUILIUHBI, CO3IaHNUEC NIEPCIIEKTUBHBIX 6I/IOTGXHOHOFI/II>'I, CIOCOOHBIX peuiaTts pECYpPCHEBIC



MpOOJIEMBI Pa3BUTHS YEIIOBEUECTBA, MIOMCKA MyTEH BBIXO/AA W3 II00ATBHBIX AKOJOTHYECKHX MPOOIeM U
obecrieyeHnsl Tepexofa K YCTOHYMBOMY pAa3BUTHIO, PAIMOHAIBHOMY WCIOJIB30BAHHUIO TPUPOIHBIX
PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHJAPTOB KU3HHU;

3aWHTEPECOBAHHOCTH B MOIYYCHUN OUOJIOTHYCCKHUX 3HAHUH B IEJIAX MOBBIIICHHS O0IICH KYIbTYPHI,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHON dYacTh (YHKIIMOHAIBHONH TPaMOTHOCTH
oOygatonuxcs, GopMUPYyeMOH TPH U3ydeHUH OMOJIOTH;

MMOHUMAaHUE CYINTHOCTH METOJIOB TIO3HAHUS, UCTIOIBh3YEeMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
WCIIONB30BaTh TOJyYaeMble 3HAHWS ISl aHalu3a W OOBSCHEHHS SBICHUI OKPYXKAIOIIero Mupa |
MPOUCXOASMINX B HEM H3MEHEHW, YMEHHE [eNaTh 0OOCHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOITMXCS JTAHHBIX C [EJIbIO MOJYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOTMYCCKUE 3HAHMSI JUIsl PEIICHUS MpoOJieM B
PEaTbHBIX JKU3HEHHBIX CUTYaIIHAX;

OCO3HAaHWE IICHHOCTH HAyYHOH JEATEIBHOCTH, TOTOBHOCTh OCYIICCTBISATh IPOCKTHYIO U
UCCJICIOBATEIBCKYIO JIEATEILHOCTh UHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh W CITOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMHU TOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS Y4€OHOTO NpeaMeTa «BHoIoTHs» BKITIOYAIOT: 3HAYMMBIC
JUist  GOPMHPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEOKIUCIHMILIMHAPHBIE  (MEXKIPEIMETHBIC)
oOIIeHAYYHBIC MOHSATHUS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIECTBO, DHEPIHs, SBJICHHE, IPOIECC, CUCTEMA,
Hay4yHbId (haKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
U3MEpEHHe, OKCIECPHUMEHT W JPYIUX), YHHUBEpPCAJbHbIC YyueOHbIC JeHCTBHs (TMO3HABATENBHBIC,
KOMMYHHKATHBHbIC, PETYIIATUBHEIC), 0OOecreunBaromiye (GopMUpoBaHue PYHKIIHOHATLHON TPAMOTHOCTH U
COIMAJILHONW KOMIICTCHIIMH OOYYarOIIUXCS, CIIOCOOHOCTh OOYYarOIIMXCS KCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYCCKHE 3HAHMS M YHUBEPCAJbHBIC YyYeOHBIC JICHCTBHS B
MO3HABATEILHON U COLUATIbHON MPAKTUKE.

MerTanpeaMeTHbie pe3yibTaThl OCBOCHHUS MPOrPaMMBbI CPEIHEr0 00IIero o0pa3oBaHUs JOJIKHBI
OTpaXkaTh:

OBiajeHne YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSMH:

1) 6azoBbIe JOrHYecKHe JeiCTBHA:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATh POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCITOJIb30BaTh IMPH OCBOCHUU 3HAHWN NPHUEMBI JIOTMYECKOTO MBIIIICHUS (aHAW3a, CHUHTE3a,
cpaBHEHUs, Kinaccuuranmuy, 0000IeHNS), PACKPBIBATH CMBICTT OMOJIOTHYECKUX MOHATUN (BBIIENATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIMBATh CBSI3U C IPYTHMMHU HOHATHSAMHU);

OTpECIATh LS JCITEIbHOCTH, 3a/aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS, COOTHOCUTH
PE3yIbTAThI ICATEILHOCTH C TOCTABICHHBIMHU TENIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUM KUBOU PUPO/IBI;

CTPOUTh JIOTMYECKUE PACCYXJCHUS (MHIYKTUBHBIC, ICIYKTHUBHBIC, I10 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEUUS B PACCMATPUBACMBIX SBJICHHUSX, (DOPMYJIMPOBATH BBIBOJBI U
3aKIIFOYEHNS,

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS IMPEICTABICHUS CYIICCTBCHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TAK)KE IIPOTHBOPEUYHI Pa3HOTO POia, BEISBICHHBIX
B PA3INYHBIX HH(OOPMAITMOHHBIX NCTOYHUKAX;

pa3palaThiBaTh IUIAH pPELICHHS MPOOJeMbl ¢ YYETOM aHAIM3a HMEIOIIMXCS MaTepHalbHBIX H
HEMaTepUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJHTATOB LIENSIM, OIICHUBAThH
PHUCKH TIOCIIEICTBHI IEATSIILHOCTH;

KOODJMHHMPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX  PEaJbHOIO, BHUPTYaJIbHOI'O U
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKHE ACHCTBHUA:

BJIAQJeTh HAaBBIKAMH Y4e€OHO-HCCIIEJOBATEIbCKOW M IPOCKTHOW JEATEIBHOCTH, HaBBIKAMU
paspemieHus mpoosieM, ClIoCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS
MPAKTHYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB IIO3HAHHUS;



UCIIOJIB30BaTh Pa3IMYHbIE BU/bI JESITENbHOCTH 110 OJIYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEpIpeTaluy,
npeoOpa3oBaHUI0 U IPUMEHEHHIO B YYEOHBIX CHUTyallUsX, B TOM 4YHCJIE IPU CO3JaHUM Y4EOHBIX U
COLIMANIBHBIX MTPOEKTOB;

¢bopMHpOBaTh HAYYHBIH THII MBIIUICHUS, BJIaJeTh HAyYHOH TEPMUHOJOTHEH, KIIOUEBBIMU
HOHATHSMU U METOAAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00Pa30BaATEIIbHON AEATEILHOCTH U )KU3HEHHBIX
CUTYyalusX;

BBISBIISITh NIPUYMHHO-CIICACTBCHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a4ady, BBIIABUIATh TUIOTE3Y €€
peLICHNs, HaXOOUTh AapryMEHTHl IJIsl JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUM, 3aJaBaTh NapaMeTpsl U
KPUTEPHHU PELICHUS;

aHaATM3UPOBATh TOJIYYCHHBIE B XOJIe PELICHUs 3a/laud Pe3yJbTaTbl, KDUTHUYECKA OLICHMBATH UX
JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEICHANPABICHHBI TOMCK TIepeHoca CpeAcTB H  CHOCOOOB  JEHCTBUS B
po(hecCHOHATBHYIO CPELyY;

YMETh IEPEHOCUTH 3HAHUS B [I03HABATENBHYIO U IIPAKTUYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIIBUTATh HOBBIC MJEH, IpeAaraTb OpUrHHaIbHbIC MOAXOABl U PEIIEHUS, CTaBUTh MPOOIEMbI U
3a[a4u, JOITyCKAIOUINE albTePHATUBHBIC PEILICHUS.

3) pabdota c undopmanmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX UCTOYHMKAX HH(MOpMaWHU (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
HOIYJISIPHON JIUTEpaType, OMOJOTMUECKUX CIOBapsAX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALUIO PA3IMYHBIX BUAOB M (HOPM INPEACTABICHUS, KPUTHUCCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTE;

(dbopMyInpoBaTh 3aMPOCHl U IPUMEHATh Pa3IMYHbIE METOABI IPH MOKCKE  0TOOPE OMOIOTHIECKON
nH(pOpMAIH, HEOOXOAMMOH ISl BRITIOMTHEHSI YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT — WCHOJNB30BaHUA  MH()OPMAIIMOHHO-KOMMYHHMKATHBHBIX — TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTHMANBHYIO (OPMY NpeAcCTaBIeHHUS OWOIOTHYecKod MH()OpMAaun
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE Cpe/ICTBA MpU padote ¢ OMomornyeckoil mHpopMaIue:
NPUMEHSITh XUMHUYECKHE, PU3NUECKUE U MaTeMaTH4YeCKUe 3HAKU U CUMBOJIBI, GOpMyYJIbl, aO0OpeBHatTypy,
HOMEHKIIaTypy, UCIO0JIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HAITISAHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAaHUS W 3alIUThl MHPOpPMALWHU, WHOOPMAIMOHHONW 0€30MacHOCTH
JIMYHOCTH.

OgJiiaeHHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeCTBUAMU

1) odmenne:

OCYIIECTBIISTh KOMMYHUKAIIMA BO BceX cdepax KHM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WIIH
JUCKYCCHM IO CYIIECTBY OOCyXmaeMoil TeMbl (YMEHHE 3a/aBaTh BOINPOCHI, BBHICKA3bIBATh CY>KICHUS
OTHOCHUTENIFHO BBITIOJHEHUS MpeJiaraeMoi 3ajjauu, yYUThIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3MINHN
JPYTUX YYaCTHUKOB JMAI0Ta MU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOIICHWS, MOHMMATh 3HAUYEHHE COLMAIIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUSI KOH(QUIMKTHBIX CHUTyaluil, yMeTb CMAr4aTb KOH(QUIMKTBI M BECTH
MIEPErOBOPEI;

BJIaJETh Pa3NUYHBIMU Croco0amMH OOILIEHHS W B3aWMOJCHCTBUS, MOHUMAaTh HAMEPEHHs IPYTuX
JIo/IeH, MPOSIBIIATE YBRKUTEIBLHOE OTHOIIEHHE K COOECEHNKY U B KOPPEKTHOH (hopme popmMyaupoBaTh
CBOH BO3paKECHUS,

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PEHHS C UCTIONh30BAHMEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl 1esITeJIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIMBHYAILHONW PabOThI MPH pEIICHUH
OHMoJIOTHYECKOW  TpoOJIeMBbl, OOOCHOBBIBATH HEOOXOJWMOCTh IMPHUMEHEHUS TPYMIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PELIEHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTHKy W METOAbl COBMECTHBIX ACUCTBHHA C Y4€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH KaXKI0TO WieHa KOJIJICKTHBA;

NPUHUMATH [IeJI COBMECTHOM JIeITEIbHOCTH, OPTaHN30BhIBATH M KOOPJAWHUPOBATH IEHCTBUS 110 €€
JOCTH)KEHHIO: COCTABIIATD IJIaH ICHCTBUI, pacpesesisiTh PONIK ¢ YIETOM MHEHUH yYaCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOU paboTEhI;



OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa U KaXKAOTO0 YJYacTHHKA KOMaHAbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPHUTEPHSIM;

mpejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B PAa3IMYHBIX CUTYyalMsX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHHUE, ObITh HHULIUATHBHBIM.

OBnajeHne YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUSMM:

1) camoopraHu3zanus:

UCIIOJIB30BaTh OMOJIOTWYECKUE 3HAHMA IS BBIABICHUS IMPOOJIEM M UX PELICHUS B KU3HEHHBIX U
YUeOHBIX CUTYAIMSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI 11eJIeBbIC X CMBICIIOBBIC YCTAHOBKH B CBOUX JEHCTBUSIX
U MOCTYIKAaX 110 OTHOILEHMIO K )KMBOM IIPUPOZE, CBOEMY 310POBBIO U 340POBBI0 OKPY’KAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATENBHYIO ACATSIBHOCTD, BBISIBIATH MIPOOJIEMBI, CTABUTH U
(dopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEeIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITETIbHO COCTaBJLATh IUIAH pEIICHUs MNpoOJeMbl C YY4ETOM HMMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHUI;

JAaBaTb OLICHKY HOBBIM CUTYyallUAM,

pacuIMpsATh PaMKU y4eOHOT 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTCHHI;

JeNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO ¥ MPOSBICHHUIO IIUPOKON 3PYIAHIIMU B Pa3HBIX 00JaCTAX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh COOTBECTCTBUC
Pe3yIbTaTOB LIETISIM;

BJIaJCTh HAaBBIKAMH I103HABATEIILHOW pe(UIEKCHH KaK OCO3HAHHS COBEPILAEMbIX ACHCTBUH H
MBICITUTENLHBIX TIPOLIECCOB, MX PE3YIBTATOB U OCHOBAHUH, UCTIOJIL30BATh MPUEMBI pEQIICKCHH TSI OLICHKU
CUTYaIliH, BEIOOpA BEPHOI'O PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATH PEILICHHS [0 UX CHUKEHUIO;

NIPUHUMATL MOTHUBEL M apI'yMEHTHI APYTUX [IPH aHATIU3€E PE3YILTATOB AEITEILHOCTH;

3) npuHsTHE CEON U IPYTHX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI K apI'yYMEHTHI APYTHX MIPH aHAJIM3€ PE3YJIbTAaTOB ACATEILHOCTH;

MIpU3HABaTh CBOE MPaBO U MPaBO JPYTHX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C IMO3ULMHU APYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpamMmmMbl COO 1o 6nonornu Ha 6a30BOM YPOBHE BKITFOUAIOT
crierduaeckue s yueoHoro npeameTa « buoyorusy HaydHble 3HAHHSI, YMEHHUS U CIIOCOOBI JICHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMA U TPeoO0pa3oBaHUIO 3HAHWI, BUJBI JIEATEIHHOCTH MO IMOJYYCHHUIO HOBOTO
3HaHWA ¥ TIPUMEHEHHWIO 3HAHWM B Pa3lIMYHBIX YYEOHBIX CHTYalHiX, & TAKKE€ B PEANbHBIX >KU3HEHHBIX
CUTYaIusIX, CBA3aHHBIX ¢ OWonorueid. B mporpamme mpeaMeTHbIe pe3ylbTaThl MPECTABIEHBI IO TOAaM
0o0ydeHwus.

[IpenmetHbie pe3ynbTaThl OCcBOEHUSI ydeOHoro mpeamera «buosorus» ¢ 10 knacce NOIKHEBI
OTpakaTh:

c(OpMHUPOBAHHOCTH 3HAHHI O MECTE W POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHMUS €CTECTBEHHBIX
HayK, B () OpMHUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOI KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHS,
0 BKJIaJ€ POCCHHCKMX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTUE OHOJIOTHH, (QYHKIHOHAJIBLHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PeIIeHNUs )KU3HEHHBIX 32134,

YMEHHUE PACKPBIBATh COJICpPKaHHe OMOIOTUYECKUX TEPMUHOB H IMIOHSITHI: )KHU3Hb, KJIETKA, OPTaHU3M,
MeTaboan3M (0OMEH BEIIECTB M MNPEBpALICHHWE 3HEPrHH), TOMEOocTa3 (CaMOperyisilus), ypOBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHNE (PETTPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHUHBOCTH,
POCT U pa3BHUTHE;

YMEHHUE H3JIaraTh OMOJOrHIeCKHE TEOPUH (KIIETOYHAS, XPOMOCOMHAsI, MyTAIlHOHHAS, [ICHTpaJIbHAS
JIoTMa MOJIEKYJIspHOU Oumonorum), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o



IIEHTpPaxX MHOTOO0OPAa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. V. BaBuioBa), onpeaensaTs TpaHUITbI
UX IPIMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAayYHOTO MO3HAHUSI B OMOJIOTHH: HAOMIOACHUE U OMHCAHHE YKUBBIX
CHCTEM, IPOLIECCOB U SIBJICHUIA, OpPTaHU3alMs U TPOBEIeHHE OMOIOrNIEeCKOTO SKCIIEPUMEHTA, BEIIBIKCHHUE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHHE ITONYICHHBIX
pe3ynbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHATHI, TEOPWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBAHUH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIMIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIeCTB U
MpEeBpalIeHUs SHEPTUH B KIIETKe, (POTOCHHTE3A, IIIACTHYECKOT0 U JHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a,
MUTO3a, Meii03a, OIIOIOTBOPEHHUSI, pAa3MHOXKEHUS, MHIUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH TOJTYYeHHbIE 3HAHUS U1 OOBSICHEHUS OMOJOTHYECKHUX MPOIECCOB U SABICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpY’KaroIei MpUpOTHON cpeie, MOHNMaHNe He0OX0AMMOCTH HCTIOIB30BaHUS JOCTHIKEHUN COBPEMEHHON
OMOJIOTHH ¥ OMOTEXHOJIOTHH TSI PAIlOHAIBHOTO ITPUPOIOTIOIH30BAHHS,

YMCHHE pEIlaTh 3JIEMCHTAPHLIC I'CHETUYCCKUE 3aJa4d Ha MOHO- U I[I/II‘I/I6pI/IIlHOC CKpCuiuBaHue,
CIIETUICHHOE HACIJIeJIOBaHNE, COCTABIATh CXEMBI MOHOTHOPHIHOTO CKpEIIWBaHUS /ISl TPeICKa3aHus
HACJIeJOBaHUS IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTUYECKH OIICHUBATH U HHTEPIPETHPOBATh MHPOPMAIHIO OMOIOTHYECKOTO COJICPKAHUS,
BKITIOYAIONIYIO TICEBJIOHAYYHbBIC 3HAHUS W3 Pa3IMYHBIX UCTOUYHHKOB (CpeicTBa MaccoBoi MH(opmanuy,
HAYYHO-TIONYJIAPHBIC MaTepHaibl), THYSCKUE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUN B OHOJIOTHH,
MeIHINHE, ONOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHH, 0000mass ONOIOTHIECKYIO
I/IH(l)OpMaHI/IIO N3 HCCKOJIbBKHUX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MOHSATHHHBIN armapar 6I/IOJ'IOI‘I/II/I.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHoro mnpeamera «buomorus» 6 11 Kaacce NOIKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBCHHBIX
HayK, B () OpMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHHS,
0 BKJIaJie POCCHUUCKUX M 3apyOekHBIX YyUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATHHOU
TPaMOTHOCTH YeIIOBEKa JIJIsl pEICHNUS )KH3HEHHBIX 3aj1ad;

YMEHHE PACKpPBIBATh COJIEPKAHHE OMOJOTUYECKUX TEPMUHOB W TIOHATHH: BHUJI, MOMYJISAIHS,
reHO(OH/I, DBONIONHMS, ABIKYIUE CHIBI ((haKTOPhI) 3BOIIOIUH, HPUCIOCOOICHHOCTh OPTaHHU3MOB,
BHJI000pa30oBaHMe, SKOJIOTHYECKUE (aKTOPHI, SKOCHUCTEMA, TTPOAYIIEHTHI, KOHCYMEHTHI, PeYLIEHTHI, IEMn
MUTaHKS, YKOJIOTHYECKas MMpaMuia, OuoreoreHo3, ouochepa;

YMEHHUE u3JaraTh OMOJIOTMYECKHe Teopuu (dBoitonroHHas Teopust Y. JlapBuHA, CHHTETHUYECKAs
TEOpHs HBOIIONNH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsimieBoro cxoictsa K. M. bapa, yepenoBanus
TJIaBHBIX HampaBieHui u nyteit somonun A. H. CeBepiioBa, yuenus o ouochepe B. . Beprasackoro),
OIPEACIIATh I'paHUIbl UX TPUMECHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIAMH HAYyYHOTO MO3HAHUSA B OMOJIOTHH: HAONIOJCHHE M OIHCAHUE YKUBBIX
CHCTEM, TPOIIECCOB U SBJICHUH, OPraHN3aIIMs U TPOBEIEHIE ONOIIOTHIECKOT0 SKCIIEPUMEHTA, BBIJIBUKCHHE
TUIIOTE3bI, BBIABICHUC 3aBUCUMOCTU MCEXKIAY HUCCICAYEMBIMU BCJIIMYWMHAMU, OG’LS[CHGHI/IC MMOJIY4YCHHBIX
pe3yabTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHSATHH, TEOpPUH W 3aKOHOB, YMEHHE JeJIaTh BHIBOIBI Ha
OCHOBAHUH TOJTyYEHHBIX PE3YJIbTATOB;

YMCHHE BBIACIATE CYIIECTBCHHBIC IIPU3HAKH CTPOCHUA 6I/IO.]'IOI'I/IT-IGCKI/IX 00BEKTOB: BHUIO0B,
TOITYJISIIIAN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOr0  OTOOpa,  BHA000pa3oBaHM,
MIPHUCIIOCOOJIEHHOCTH OPraHU3MOB, ICHCTBHS IKOJOTHYeCKHX (DAKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEILIECTB
U IIOTOKa BHEPIruM B DOKOCHUCTEMAX, aHTPOIOICHHBIX H3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH,
KPYrOBOPOTa BELIECTB 1 OMOT€OXUMHUYECKHUX LIUKJIOB B OHocdepe;

YMEHHUE PUMEHATH NOJTy4YEeHHbIC 3HAHUA I OOBSCHEHUS! OMOJIOTHUECKUX MIPOLIECCOB M SIBJICHUH,
JUTSL TIPUHATHUSI IPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKU3HU C IEJbI0 oOecreyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYXKAIOMIMX JFOJIEH, COONIOJEHUsI HOPM TI'PaMOTHOTO IOBEJCHHS B
OKpY>Kalolllel IpupoIHOH cpeie, TOHMMaHNue HEOOXOJMMOCTH UCTIOJIb30BaHMS JOCTHKEHUH COBPEMEHHON
OMOJIOTHH JISl PAllHOHAIIEHOTO MPUPOJIONIOIH30BaAHUS;



YMEHHE pelIaTh JIeMEeHTapHble OMOIOTHYeCKHe 3aJadH, COCTABIATh CXEMBI IIEPEHOCa BEIIECTB U
SHEPTHH B SKOCHCTEMaXx (IICTH TUTAHUSA);

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE W MPaKTU4YecKue paboThl, coOMoaaTh MpaBmwia Mpu padoTe C
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

yMEHHE KPUTHYECKH OIIEHUBATh M HHTEPIIPETHPOBATH HHPOPMAIINIO OMOIOTHIECKOTO COAEPKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBAa MAaccOBOW MH(OpMAaLuH,
HAYYHO-TIOMYJISIPHBIE ~ MaTepualbl), pacCMaTpuBaThb  TJOOANbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO ITO3HIIUIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000IIas OHOIOTHIECKYIO

WH(GOPMAITUIO M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOIF30BATh MOHSATHIHBIN armapar OHOIOTHH.



