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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmsbl M0 OHOJIOTUN TEOPETUYECKYIO OCHOBY JJISl OTIPENIEICHUS MOIX0A0B K
dbopMupoBaHui0 coiepxkaHus ydeOHoro mpenmera «buonorus» cocTaBWIM: KOHIENTYyalbHbIE
nosoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIEH, COJEp)KaHUsI, PE3YJIbTATOB OOy4YeHUS W
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB, TOJOXEHUS 00 OOMMX LENsIX M NPUHINIAX,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpeiHero oOriero obpasoBaHus B Poccuiickoit
@Denepalliy, a TaKKe MOJOKEHUS O crenuduke Ononoruy, e€ 3HaYeHUU B MO3HAHUU >KUBOM MPUPOABI U
o0ecrieyeHny CyIIECTBOBAaHUS dYeloBedueckoro obmectBa. (CormacHO Ha3BaHHBIM — IOJIOKEHHSIM,
oTpeieIeHbl OCHOBHBIE (DYHKIIUHU MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuonoruu Aaér TpPEACTABICHHE O IeNsix, o0 oOmiel crpareruu oOydeHUs,
BOCIIMTAHMUST U Pa3BUTHs OOy4aroUmMxcs CpeiacTBaMu ydeOHoro mpenmera «buonorus», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpYy, paclpeiesieHue IO pasjieiaM U TeMaMm,
PEKOMEHAYEMYIO TOCJIEIOBATEIbHOCTh M3YUYEHHUsI Y4eOHOro MaTepuayia ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTENILHOTO IPOLECCca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B mporpamMe mo OuOJIOrMHM TakK€ YYUTBHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMBIM JHYHOCTHBIM,
METaINpeIMETHbIM M TPEAMETHBIM pe3yibTaTaM 00y4deHHs B (POPMHPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-
MIO3HABATENIBHOM  J1eATEbHOCTH/YUeOHBIX  JIEHCTBHI OOY4YalOMIMXCS IO OCBOCHHMIO COJAEPIKAHUS
OMOJIOTMYEeCKOT0 00pa30BaHUs.

B mnporpamme mo Owomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEaM30BaH MPUHITUI
IPEEMCTBEHHOCTH B U3yUYEHHH OMOJIOTHH, Oiaroiapst 4eMy B HEl MpOCMaTpUBACTCS HANPAaBICHHOCTh HA
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAINI JINYHOCTH, IKOJIOTMUYECKOTO MBILIUICHUS, MPEACTaBICHUII O 3A0pOBOM 00pase XU3HU U
OCpe)KHBIM OTHOIIEHWEM K OKpyXKaromieil mnpupoaHou cpexe. I[lodTomy Hapsay ¢ u3ydeHUEM
00111e0M0IOrNYeCcKUX TEOPUH, a TakKe 3HAHUN O CTPOCHUU >KMBBIX CHCTEM PAa3HOTO paHra M CyIHOCTH
OCHOBHBIX TPOTEKAIOUIMX B HUX TMPOLECCOB B MporpaMme MO OHOJOTMH YIEJIEHO BHHUMaHUE
HCIIOJIb30BAHUIO MOJIYYEHHBIX 3HAaHUN B MOBCEJHEBHOW KHU3HU JJISl pEeUICHUs MPUKIAJAHBIX 3a/1a4, B TOM
yucie:  NpodUIaKTUKKM  HACIEACTBEHHBIX  3a00JieBaHUN  YeJNOBEKa,  MEIUKO-T€HETUYECKOTrO
KOHCYJIbTUPOBaHMsI, OOOCHOBAaHHS 93KOJOTMYECKH IIeNIECOO0PAa3HOr0 TOBEJACHHUS B OKpYXKarolei
NPUPOIHON Cpefie, aHAIN3a BIUSHUS X03HCTBEHHOM EATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPHPOTHBIX
U UCKYCCTBEHHBIX KOCUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIIAIHONW HAIIPABIEHHOCTH y4eOHOTrOo MpeMeTa
«buonorusi» NPOAUKTOBAHO HEOOXOJUMOCTHIO OOECHEeYeHUs YCIOBHM MJid peUIeHHs OJHOM U3
aKTyaJbHbIX 33/1a4 MIKOJIHHOTO OMOJOTMYECKOro 00pa3oBaHUs, KOTOpas MpearnonaraeT GopMUpPOBaHUE Y
00y4aromuxcst  CIIOCOOHOCTH  aJanTUPOBAaThCS K  W3MEHEHMSAM JTUHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUA.

buonorus Ha ypoBHE cpeHero oomero oopa3oBaHus 3aHUMAET BakHOE MecTo. OHa oOecrieynBaeT
dbopMupoBaHHE y OO0YUYaAIOIIMXCS MPEICTABICHUNH O HAyYHOW KapTHHE MHUpa, pacmupseT u oboOmaer
3HAaHUS O XHMBOW IMPHPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIlMM M HBOJIOIHH,
CO3MaéT YCIOBUS JJIs: TO3HAHWS 3aKOHOB JKMBOM TMpUpoabl, (popMupoBaHus (YHKIMOHATIHHON
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOr0 M 0€30MacHOro ooOpasza KHU3HU, SKOJIOTHYECKOrO MbIIUICHUS,
[IEHHOCTHOTO OTHOILIEHUS K )KHBOW MPHUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMONOTUS UMEET TAaKXKe JIJIsl PEIIeHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 33124
cpeaHero obmero oOpa3oBaHHMs, coOLMaIM3alMU oOydarommxcs. V3ydenue Ouonoruum obecreunBaeT
ycnoBus Uisl (OPMUPOBAHUSI MHTEIUIEKTYalIbHbIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMIOHHBIX HaBBIKOB,
ACTETHYECKON KYIbTYpPBI, CIIOCOOCTBYET MHTErpalliyd OWOJIOTMYECKUX 3HAHUHN C NPEACTAaBICHUSMHU U3
JpYruxX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PM3HMKHU, XUMUHU U reorpaduu. HasBaHHbIe MOJIOXKEHHUS O



npenHa3HauYeHUH y4eOHoro mpenMera «bHONIOTHsS» COCTAaBMIM OCHOBY IJIsi OMpEAeNIeHUs MOAXOJO0B K
0TOOpY U CTPYKTYPHPOBAHHIO €TI0 COACPKAHUS, MPEACTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OTt60p comepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C O3ULUI
KYJIbTYPOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPHIM 00ydaroImuecs JOHKHBI OCBOUTH 3HAHUS U
YMEHHUsI, 3HaYUMBbIe sl (OPMUPOBAHUS OOIICH KYyIbTYpHI, OMPEACISIONINE aleKBAaTHOE IOBEICHHE
YeJloBeKa B OKPYKaIOIIeH MpUPOAHOI cpezie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOW JKU3HU U MPAKTHYECKON
nesteabHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAHWM 3aHMMAIOT 3JIEMEHTHI COJEp)KaHHs, KOTOpbIE
CITy)KaT OCHOBOW nJisi (hOpMUPOBAHUS MPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE
MUpPa U IICHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AlMH OHOJIOTUYECKOTO
o0Opa3oBaHusl.

CTpyKTypHpOBaHUE COACPKAHMS YUeOHOrO0 MaTepuasa B MporpaMMe 1Mo OHOIOTHH OCYIIECTBICHO
C y4€TOM MPUOPUTETHOIO 3HAUYEHHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSAX KUBOM HMPUPOJIBI, O €€
YPOBHEBOM OpraHu3alMyl W SBOMIONUH. B COOTBETCTBMM C ATHUM B CTPYKTYpe y4eOHOro mpeamera
«buonorus» BeIIENIEHBI CIEAYIONINE COAEpKATENbHbIC TUHUU: «bronorus kak Hayka. MeTo/1bl Hay4HOTO
no3HaHus», «Kinetka kak Owuonormueckas cucreMay, «OpraHu3M Kak OHOJNOTHYECKAas CHUCTEMay,
«CucremMa u MHOTOOOpaswe OpPraHUYeCKOro MHUpay», «IBOJIOLUMS JKUBOW TPHUPOABD», «IKOCHUCTEMBI U
MPUCYIIME UM 3aKOHOMEPHOCTH.

Lenr wu3yuenuss yudeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJCHUE
00y4JaOIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIMK KUBBIX CHUCTEM Pa3HOTO paHTa
U TpuoOpeTeHre yMEHHUI HCIONIb30BaTh 3T 3HAHUS JJI1 TPAMOTHBIX JEHCTBHUIl B OTHOLIEHUU OOBHEKTOB
YKUBOM NMPUPOIBI U PEHICHHS PA3TUYHbBIX KU3HEHHBIX POOIIeM.

Joctuxenne menu u3ydeHuss ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypOBHE
obecreunBaeTcs peleHueM CIeAYyIomunX 3a1ay:

OCBOEHHE O0OYYalOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUSAX, YUYCHHSX, 3aKOHax,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIax, CIyXallUuX OCHOBOW I (pOpMHpOBaHUS MPEACTaBICHUI O
€CTECTBCHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO IO3HaHUsS, CTPOSCHUH, MHOr000pazuu u
OCOOCHHOCTSIX )KHBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3allMH, BBIAAOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHue y OOy4arOmMXCs [O3HABaTENbHBIX, WHTEUIEKTYaIbHBIX ©  TBOPYECKUX
CIIOCOOHOCTEH B mpoliecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHHM HAYYHBIX B3TJISIOB, UICH U
MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Yy oOydarmuxcsi oOmeil KynbTypbl, (YHKIHOHAIBHON T'PAaMOTHOCTH, pa3BUTHE
YMEHHUM OOBSICHITH U OLICHUBAThH SIBJICHUSI OKPYKAIOLIET0 MUPa HKUBOU MPUPOIbl HA OCHOBAHUU 3HAHUHN U
OTIBITA, MOJTYYCHHBIX MPH U3yYECHUHN OUOJIOTHH;

dbopMupoBaHHE y OOYYAIOMIMXCS YMEHHN WJUTIOCTPUPOBATH 3HAYCHHE OMOJOTUYECKUX 3HAHWA B
MIPAaKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKAa, PA3BUTHM COBPEMEHHBIX MEIUWLHUHCKUX TEXHOJIOTUNA H
arpoOMOTEXHOJIOTHl;

BOCTIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIIO3HAHUS YEJIOBEKOM JKHBOH  MPUPOIBI,
HEOOXOUMOCTH OEpEeXHOTO OTHONICHUS K HeH, COOMIONEHHS STHYECKMX HOPM TpU MPOBEACHHUU
OMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHE IIECHHOCTH OMOJIOTMYECKUX 3HAHWM AJIsl TIOBBIILIEHUSI YPOBHS 3KOJIOTUYECKON KYJIbTYPHI,
Ut pOpMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUHN M YMEHUI B TIOBCETHEBHOW JKU3HH TSI OIEHKU MTOCIIEACTBHIMA
CBOEH NIeATENbHOCTH MO OTHOIICHUIO K OKpY)Kalolllel cpene, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHUE U
cobmoienre Mep MpoPIITAKTUKH 3a00JIEBaHUIA.



B cucreme cpennero obmiero odpasoBanus «buonorusy, nzydaemasi Ha 6a30BOM ypOBHE, SBISETCS
00s13aTeNbHBIM YI€OHBIM MPEAMETOM, BXOSIIUM B COCTAB MPEAMETHOM o0nactu «EcTecTBEeHHO-HAYUHBIE
PEIMETHI».

Jlnst mzydeHus: 6uosioruu Ha 6a30BOM ypOBHE CpPEHETO 0011ero 00pa3oBaHus OTBOAUTCS 68 4acos:
B 10 xmacce — 34 ygaca (1 gac B Hemenio), B 11 kimacce — 34 gaca (1 yac B HeZenio).

COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonornss kak Hayka. CBs3p OHOJOIMH C OOIIECTBEHHBIMH, TEXHHYECKUMHU U JIPYTUMHU
€CTEeCTBEHHBIMH HayKaMH, (puiiocopueil, STUKOH, SCTEeTUKOM 1 rTpaBoM. Posib 6uonoruu B popMUpoBaHUU
COBPEMEHHOM Hay4YHOU KapTHUHBI Mupa. CrcTemMa OMOIOTHYECKUX HayK.

MeToapl TMO3HAHUA >KUBOM TpUpOIbl (HAOMIOAEHHE, SKCIEPUMEHT, ONHCaHHE, H3MEpEHUe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble H NpakTHYecKHe padoThI:

[Ipaktuueckas padota Ne 1. «/cronb30BaHue pa3IUUHbIX METOA0B IPU U3YYEHUU OMOIIOTHYECKUX
00BEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

Xusele cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTIUYME KUBBIX CUCTEM OT
HEOPraHUYECKOU IIPUPOJBL.

CBoiicTBa OMOCHCTEM M HMX pa3HOOOpaszuwe. YPOBHU OpraHU3aIMH OMOCHUCTEM: MOJECKYISIPHBIHU,

KJICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIMH, MOMYISAIIMOHHO-BUIOBOM, 9KOCUCTEMHBIHN
(OmoreoreHOTHUECKUIT ), OOCHEpPHBI.
JdemMoncTpanuu:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH JKU3HUY», «YPOBHH OPTaHHU3AIIMN KUBOW TIPUPOIBIY.

O6opynoBanue: moaenb Mosekysl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHAYECKUNA COCTAB KIETKU. XUMHUUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHL. Boaa u
MUHEpaJIbHbIEC BEIIECTBA.

OYHKIMH BOJbI U MUHEPAIbHBIX BelllecTB B kKieTke. [lognepxanue ocMoTudeckoro 0anaHca.

benku. CoctaB u cTpoeHue OelKoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. HezameHumbie u
3aMEHUMBIE AMHUHOKUCIOTH. AMWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPbl OEIKOBON MOJEKYIBI
(mepBuYHasi, BTOpUYHAS, TPETUYHAs M 4YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMCTBa OENKOB.
buonornueckne GpyHKIMN OCITKOB.

®epMeHThI — OHoJIornyeckre Katanu3aTopsl. CTpoeHue hepMeHTa: akTHBHBIN IIEHTp, cyOcTpaTHast
cnenupuaHocTh. KodepmenTsl. Butamunbl. OTiinunst GepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.



YrneBoabl: MOHOCaXapusl (TIOKO3a, pud03a U 1e30KCUpr003a), AUcaxapuIsl (caxapo3a, JIakTo3a)
U TIOJIcaxapu bl (Kpaxmall, TINKOTeH, IeJITI0J103a). buonornyeckue GyHKIIUU YTIIEBOIOB.

Jlunmuaer: tpurmunepunsl, (pochomunuael, crepounabl. I 'napodribHO-THAPOGHOOHBIE CBOWCTBA.
buonornueckue QyHknuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OCJIKOB W JHUMIHAOB KaK HCTOYHHUKOB
SHEPIHH.

Hyxneunosbie xucnotel: JJHK u PHK. Hyxneoruasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
Crpoenne u pyakuuu JJHK. Ctpoenne u dpynkuuu PHK. Bugsr PHK. AT®: ctpoenue u GpyHKmm.

[{utonorust — Hayka o kjieTke. Knetounas Teopus — mpumep B3aUMOJACHCTBUA UACH U (aKTOB B
Hay4YHOM ITO3HAHUHU. METO bl U3yUEHHUsI KIETKHU.

Krerka kak mnenoctHas xuBasi cuctema. OOmue NpHU3HAKK KIETOK: 3aMKHYTas HapyxKHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucteMa CHHTe3a Oerka.

Tunsl  KJIETOK:  dyKapuoTHyeckas M HIpokapuotuyeckas. (OcoOEHHOCTH  CTPOCHHS
MpOKaproTUUECKOW KieTku. Kierounas crteHka Oaktepuil. CTpOEHHE SYKAPHOTHYECKOM KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIIETOK — KIJIETOYHAs CTEHKAa, TJIUKOKATUKC, WX (DYHKIUH.
[Tnazmaruueckas memOpaHna, e€ cBoiictBa u pynkiuu. [luromnasma u e€ opranounapl. OMHOMEMOpaHHBIC
opranouabl kinetku: OIIC, ammapar ['oapaxu, au3ocoMbl. [lonyaBTOHOMHBIE OPraHOWABI KJIETKH:
MHUTOXOH/PHH, Tu1acTuabl. [Ipoucxoxxaenne MUTOXOHAPUHA U miactua. Bunsl mmactun. HememOpanubie
OpPTaHOWJIBl KJIETKU: PUOOCOMBI, KIIETOUHBIM IEHTpP, MEHTPUOIU, PECHUYKH, KTyTUKH. DYHKIHH
OpraHoOMJOB KJIETKU. BKiroueHus.

Snpo — perynaropHsiii meHTp kieTku. CTpoeHue smapa: saepHas o00004Yka, KapHoIlia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammsbl: «PacripeneneHre XMMHAYECKUX 3JIEMEHTOB B HEXUBOW NpUpoLe», «PacnpeneneHue
XUMUYECKHX AJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuner u cxemsl: «lleproguyeckas Tabiuia XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJEKYIIbI
BOb», «buocuHTe3 Oenka», «CTpoeHue Molekynbl Oenka», «CtpoeHue depmentay, «HykienHOBbIC
kucnotel. JIHK», «Crtpoenune monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON KiIeTKn», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOE€HHE pacTUTENbHON KIETKN», «CTpOe€HHE NPOKAPUOTHYECKOU KIIETKWY,
«CtpoeHue sapa KIETKU», «YTIeBOAbI», «JIunuabn.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE I IPOBEIACHUS HAOIIOICHUN, H3MEPEHUH,
OKCIIEPUMEHTOB, MHUKPOIPETapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlaGopaTopHble H NpaKkTHYecKue padoThbl:

JlaGopaTopnast pabora Ne 1. «/M3yueHne KaTAIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha mMpuUMepe
aMuUJIa3bl WIKM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «/M3ydueHue cTpoeHHs KJIETOK pacTeHHUH, KUBOTHBIX U OAKTEpPHd MOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHCAHUE.

Tema 4. ' KuznenesareJLHOCTDL KJIETKH.

OOMeH BelecTB, WJIM MeTaOonmu3M. ACCHMIIIAIUSA (TUIACTHYCCKUH OOMEH) M JIMCCHUMUIISIIUS
(sHepreTnyeckuii 0OMeH) — JIB€ CTOPOHBI €MHOTO Mpolecca MeTabonu3Ma. Pojb 3aKOHOB cOXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tumnbr oOMeHa BeniecTB: aBTOTPOQHBIN U reTepoTpodHbIA. POk ¢pepMeHTOB B 0OMEHEe BEleCTB U
MPEBPAILICHUH SHEPTUH B KIIETKE.



®otocunTe3. CBeToBas U TeMHOBasA (a3bl GporocuHTe3a. Peakuuu porocuntesa. IPPEeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A U *KU3HU Ha 3emuie. BinusiHue ycioBuil cpeasl Ha GpoToCHHTE3 U
CIOCOOBI OBBIIIEHUSI €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XeMOCHHTE3UPYoIIHe OakTepun. 3HAUYCHUE XEMOCHHTE3a JIJIs )KU3HH Ha 3eMIIe.

OHepreruyecknii oOMeH B KieTke. PacuienieHue BemiecTB, BBIACICHHE U aKKyMYJIHPOBaHHUE
PHEPTUU B KIETKE. DTarbl dHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucnopognoe
OKHCJIEHWEe, WM KjieTouHoe nbixanue. OxuciautenbHoe QocdopunupoBanue. IhHEKTHUBHOCTH
SHEPTreTHYECKOro OOMeHa.

Peaknun marpuunoro cuHte3a. I'eHetnueckas mndopmarnusa u JJHK. Peanmzanus renernueckoi
uHpopManuu B KieTke. ['eHeTnueckuit kox u ero cBoiicta. TpaHckpunius — MaTpuuHblii cuate3 PHK.
Tpancnsmus — 6uocunHTes Oenka. Dtanbl TpaHcuauuu. KomupoBanue amuHokucinoT. Pomb pubGocom B
O6uocuHTe3e OemnKa.

Heknerounsie ¢hopmbl xku3HM — BHUpYCHL. Mctopusi oTkpeitus BupycoB ([[. WM. VBanoBCkwuii).
OCOoOEeHHOCTH CTPOCHUS U JKU3HEHHOTO IIMKJIa BUpYcoB. bakTepuodaru. bonesnu pacteHuii, )kUBOTHBIX U
YeNoBeKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHnoneduimra yenoseka (B1UY) — Bo3oyaurens CIINa.
OOpaTHasi TpaHCKpUIIIUS, peBepTaza M HHTerpasa. l[IpoduiakThka pacnpoCTpaHEHUS BHPYCHBIX
3a00JIeBaHUM.

JdemoncTpanum:

Hoptpersi: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl nuatanusy, «Merabomu3zm», «MHUTOXOHAPHUA», «IHEPTETHUCCKUN
obmeny, «Xmopormacty», «®orocunrte3n, «Ctpoenue JIHK», «Ctpoenne u QyHKIIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «'enetnueckuii kon», «Bupycs», «bakrepuodarun», «CTpoeHne U KU3HEHHBIA LIUKI
Bupyca CIIMa, 6akrepuodaray, «Permmukarms JTHK».

O6opynoBanue: moaenu-antukamuu «Yaoenue JIHK u tpanckpunmms», «buocuHTes Oenkay,
«CtpoeHnue KiaeTkn», Mosienb ctpykrypsl JTHK.

Tema S. PasMHOKeHHe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHslil UK, WK )KU3HEHHBIA LUK KiIeTkd. MHTepdasza u mutos. IIpomeccsl, mpoTekaromue
B uHTepdase. Perukarus — peakuust marpuaHoro cuate3a JIHK. Ctpoerune xpomocoM. XpoMOCOMHBIN
Ha0Op — KapuoTHUIl. JIUIJIONIHBINA U TaIUIOUAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMmatuabl. [{lutonornyeckue
OCHOBBI Pa3MHOXEHUS U UHJIMBUIYAIIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenne knerku — muro3. Craaum murtosa. Ilpomeccsl, mpoucxonsduie Ha pasHbIX CTaAMAX
MHUTO3a. BHOJTOrHYecKHii CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl Pa3MHOXKEHHUS OPraHU3MOB: OEcCIoioe M TOoJIoBoe. Buasl 0ecroyioro pa3MHOKEHUS:
JiefieHHe HaJBOE€, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTUBHOE
pa3mMHo)xeHHe. VICKycCTBEHHOE KJIOHMPOBAaHUE OPraHW3MOB, €10 3HAYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiios. Cranuu meiosa. [lpouecchl, nmpoucxosiime Ha cTaausx meiiosa. [loBenenue xpomMmocoM B
Mmernose. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaUeHUE MEH03a.

['amerorenes — mpoiecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy JKUBOTHBIX. I[lonoBble Kkenesbl:
CEMEHHHKH U siMYHUKH. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo301 1, THIEKIIeTKA)
— cmnepmaroreHe3 H  oBoreHe3. (OcCOOEGHHOCTHM CTPOEHHUS SIMLIIEKIECTOK W CIEepMaTO30MJIOB.
Onnonoteopenue. Ilaprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBLHOE pa3BUTHE (IMOpUOTeHe3). OTarbl
SMOpPHUOHAIBHOTO Pa3BUTHUSL Yy TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHME, TacTPYJSILHs, OpPraHOTeHEs3.
[MoctaomOproHanbHOE  pa3BUTHE. THUNBI  TOCTIMOPHUOHATIBHOTO  Pa3BUTHA:  IPsMOE, HENpsIMoe



(TmurHOYHOE). BiusiHMe cpebl Ha pa3BUTHE OPTaHU3MOB, (JaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOT€HE3 IIBETKOBOTO pACTEHUSA: CTPOCHUE CEMEHH, CTaIuH
pa3BUTHA.

JdemoncTpanum:

Tabmuubl u cxembl: «DOpMBI pPa3MHOKEHHsSI OpPraHU3MOBY», «J[BOiiHOE OMIIONOTBOpEHUE Yy
IIBETKOBBIX pAacTCHUI», «BereraTnBHOE pa3MHOKEHHE pacTeHUi», «JlemeHne KIeTkH OakTepuity,
«CTpoeHne MOJIOBBIX KIETOK», «CTpoeHne XpoMocombl», «Kietounslid nukiy», «Permmkamus IHK»,
«Muto3», «Menosy, «lIpsiMoe n HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MICKOMUTAIONIUX U YEJTOBEKay,
«OCHOBHBIE CTAJIUA OHTOTEHE3a.

O6opynoBaHue:  MHKPOCKOI,  MuKpompenapatel  «CrepMaTo30u[bl  MIIEKOMHUTAIOIIECTOY,
«Sineknerka muekonuTaromero», «KapuokuHe3 B KIeTKaX KOpelIKa JyKa», MarHuUTHas MOJEIIb-
anmukanus «Jlenenue kinetkn», moaens JTHK, moxens MmeradazHnoit XpoMOCOMBEI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Jlaboparopnas pabota Ne 3. «HabmroieHue MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax.

JlaGopatopnass pabora Ne 4. «M3ydeHWe CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmvet u 3amaun reHeTuku. Victopusi pa3BUTHS T€HETUKHU. Poib LUTONOTMU M AMOPUOJIOTUU B
CTaHOBJICHUU TeHETHKH. Bkiiag poccHicKuX M 3apyO0eXHBIX YUEHBIX B pa3BUTHE T€HETHUKU. MeToJibl
TeHETUKU  (THOPHIOJIOTUYECKUH, [UTOTEHETHYECKHUH, MOJEKYyIspHO-TeHeTudeckuii). OCHOBHBIC
reHEeTUYEeCKUE MOHATUA. [ eHeTHnuecKkasi CHMBOJIMKA, UCIIOIb3YeMasi B CXEMaxX CKpPEUIMBAHUM.

3aKOHOMEPHOCTH HaCJEe0BaHUsl TPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHorubpumHoe
CKpelrBaHue. 3aKOH euHO0-00pa3us ruOpuaoB nepBoro mnokosienus. [IpaBuno goMuHupoBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unore3a yucTorsl ramet. [lonHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe cKpelrBanue. 3aKOH HE3aBHCUMOTO HACJIEIOBaHUs MPU3HAKOB. [luTorenernyeckue
OCHOBbl ~ JUTHOPUIHOTO  CKpeuluBaHUs.  AHanu3upyollee  ckpemuBaHue.  VMcmonb3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBAHUS AJIsl ONIPEIETICHHs T€HOTUIIa OCOOH.

CueruienHoe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo CIHEMJICHHOMY HacielIOBaHMIO
reHoB. HapymieHue crienienust TeHOB B pe3yJbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThl.

I'enetuka mosa. XpOMOCOMHOE OINpEeNeSieHHEe MoJjia. AyTOCOMBI W IIOJOBBIE XPOMOCOMBI.
['omorameTHble 1 rereporaMeTHbie opranu3Mbsl. HacienoBanue npu3HakoB, CHEIIICHHBIX € MTOJIOM.

M3menunBocTh. Bunbl M3MEHUYMBOCTH: HEHACJEICTBEHHass W HacjieAcTBeHHas. Ponb cpenbl B
HEHACJIEACTBEHHOMN W3MEHYHUBOCTH. XapakTepucrrka MOIU(PUKALTMOHHOM W3MEHYHMBOCTH.
Bapuanuonsslii pAnx W BapualmoHHas kpuBas. Hopma peakuuu npuszHaka. KonumdecTBeHHBIE |
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOIUPUKANIMOHHONW N3MEHYNBOCTH.

HacnencrBenHas, uiam reHOTUIIUYECKAsl, M3MEHYHBOCTh. KOMOMHATHUBHAS M3MEHUHMBOCTh. Meio3 u
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATUBHON W3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudukanmst myrtamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa W TPUYHHBI MYTallUM.
Myrarennsie (GakTopbl. 3aKOH TOMOJOTMYECKHX pSJOB B HacieICTBEHHOM wu3MmeHunBoctd H. W.
Basuiiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTbD.

I'enetnka 4enoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOABI T'€HETUKH  YEJIOBEKa:
TeHEeaIOTUYECKUH, ONM3HEIOBBIN, MUTOTEHETUYECKHU, OMOXMMHUYECKUN, MOJEKYISIPHO-TCHETUISCKUH.
CoBpeMEHHOE OIpeeieHue TeHOTUNA: TMOJHOI€HOMHOE CEKBEHHMPOBAHME, T'€HOTUIMPOBAHUE, B TOM



yucie ¢ nomombio [T1[P-ananu3a. HaciaeacTtBennbie 3a00eBaHus YeIOBEKA: TeHHbIC 00JIe3HH, O0JIC3HH C
HACJICICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHEIE Oosie3Hu. ComaTuuecKkue W TeHEepaTUBHBIC
myTtauuu. CTBONOBBIE KiIEeTKH. [IpuHIMMBI 310pOBOro 00pasza >KU3HM, JUATHOCTUKH, MPOPHUIAKTUKU U
JICYCHUS] TEHETUYECKUX OoJie3Hel. MeauKOo-TeHETHUYeCKOEe KOHCYJIbTUPOBAaHNE. 3HAYCHUE METUIIMHCKON
TCeHETHKU B MPEAOTBPAIICHUHN U ICICHUH TeHETHUECKUX 3a00ICBaHHI YEIOBEKA.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabmunpr 1 cxembl: «MOHOTHOPHAHOE CKpEIIMBAHHE U €ro IIUTOreHEeTHYEeCKask OCHOBa», «3aKOH
pacuieryieHus] ¥ €ro IUTOTEHeTHYeCKas OCHOBa», <«3aKOH YHCTOTBI ramer», «Jlurubpumnoe
CKpelBanuey, «LluTonornyeckue OCHOBBI JUTHOPUAHOTO CKpeUIMBaHusD), «Meio3y, «B3aumozeiicTeue
aJUIETIbHBIX TEHOBY», «l'€éHeTHuecKkue KapThl PACTEHHWH, JKUBOTHBIX M 4YeJIOBeKa», «l'eHeTnka mosay,
«3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C MOJ0oM», «KapuOoTUIbl 4YenoBEKa M KMBOTHBIX»,
«Bumpl uw3MeHUHBOCTHY», «MoauduKalmoHHas W3MEHUMBOCTHY, «HacnemoBanue pesyc-gakxTopay,
«["eHeruka rpynn KkpoBu», «MyTanvOHHast U3MEHYUBOCTD).

O6opynoBanue:  Mojenu-anmmMkanuu  «MoHorubpugHoe — ckpemuBaHue»,  «Hemomnoe
JOMHUHHUpOBaHHE», «JlurubpunHoe ckpeuiuBaHue», «llepekpéct XpoMocOoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, MmyTanuu GOpMbI KPBUIHEB U OKPACKHU Tena), Tepdapuit «I opox
ITIOCEBHOMN».

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopnast pabora Ne 5. «M3ydenue wmoauduKanMOHHON W3MEHYMBOCTH, ITOCTPOCHUE
BAapUALMOHHOTIO Psi1a U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 6. «AHanU3 MyTaluii y Apo30(uiIsl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka ¥ IpoIecc. 3apoXKICHHUE CeIEKIINU U JomecTukanus. Yuenue H. M. BaBunosa
0 IMEHTpPaX WPOUCXOXKIEHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHud. LIeHTpel TPOUCXOKIACHUS
JIOMAIIHUX KUBOTHBIX. COpT, MOpPO/A, LITAMM.

CoBpeMeHHBIE METOIbI CENIEKITUU. MacCOBBIM M MHANBUYATbHBINH OTOOPHI B CEJICKITUN PACTEHUHN U
KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpelMBaHUE — WHOpUAMHT. Yucras IUHUS.
CkpeuBanue 4YuCThIX JUHUH. ['erepo3uc, mnm rubpuaHas cuia. HepoacTBEeHHOe CKpellMBaHHUE —
ayropuaunr. OtnanéHHas ruOpunmzanus U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 M TOJy4YeHue
MOJIMIUIOUAOB. JJOCTHKEHMS CEIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpaciab MPOU3BOACTBA. ['€HHass WHXEHepusa. OTalbl CO3JaHUS
pexombunanTHOi JIHK u TpancreHHBIXx opranm3moB. Kierounas wHkeHepus. KieTodHble KyIbTYpBHI.
MukpokiIoHaIbHOE Pa3MHOKEHHE pacTeHui. KiionupoBanue BBICOKOITPOTYKTUBHBIX
CETbCKOXO035HMCTBEHHBIX OPTaHM3MOB. JKOJOTUYECKHE U ATHYecKue mpoonembl. MO — reHeTudecku
MO (UIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[optpetsr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmunpl U cxembl: KapTa «LleHTpbl MPOUCXOXKACHHUSI U MHOT000pa3usi KyJIbTYPHBIX PACTEHUI»,
«[Topoapl AOMaIIHMX >KUBOTHBIX», «CopTa KYJIbTYpPHBIX pacTeHuit», «OTmanéHHas TUOpUIN3aLUs»,
«Pabotel axkamemuka M. ®@. MBanoBa», «[lomummongus», «OO0beKThl OMOTEXHOJOTHHY, «KieTouHble
KYJIbTYpbI U KJIOHHUpOBaHUE», «KOHCTpyrpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKH IUIOZOB M KOPHEIJIOA0B AUKUX (OPM U KYJIbTYPHBIX COPTOB PAacTEHUH,
repbapuii «CenbCKOX03IUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpakTHYeCcKHe padoThI:



Okckypenss «OCHOBHBIE METO/BI M TIOCTHIKECHHUS CEJIEKLIIUU PACTCHUN W KUBOTHBIX (HA CEJCKIMOHHYIO
CTAaHLUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEIUIMYHOE XO3sCTBO, 1a00paTopuio
arpoyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoroLIHOHHAA OMOJIOTHS.

[Ipennoceiikyu BO3HMKHOBEHUS 3BOJIOLMOHHON TEOPHM. ODBOJIIOLUOHHAS TEOPUS M €€ MECTO B
O6uonoruu. BrusiHue 3BOTIOIMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CBugerenbcTBa 3BOMIONMHU. [laneoHTONOrMYECKHE: MOCIEI0BATEIbHOCTh MOSIBICHUS BHIOB B
MAJICOHTOJIOTUYECKON JIETOMHCH, Tepexoanbie (opMbl. buoreorpaduueckue: cXoaCTBO U paznuyue GpayH
U (JIOp MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M  pa3nuyusi HSMOPHOHOB pPAa3HBIX BHJIOB IT03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKNE: TOMOJIOTUYHBIE, AHAJIOTMYHBIC, PYJUMEHTApPHBIE OPIaHbl, ATABU3MBI.
MonekynsapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACIEACTBEHHOCTM W OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. Jlapsuna. Ilpeamnocbuiku BO3HUMKHOBEHMS JAapBUHU3MA. [IBuxymiue
CWJIBI 3BOJIONMHU BUAOB 1o JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IMPH OrPAaHUYEHHOCTH PECYpCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CYIIIECTBOBAHNUE, €CTECTBEHHBIA OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOXKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwkymme cuibl (pakTopsl) DBOJIOIMK BHUIOB B TpUpoJe. MyTallMOHHBIA TIpoliecc |
KOMOHMHATHBHASI U3MEHUMBOCTb. [lonmymsiinoHHbIe BOJIHBI U Apeiid reHoB. M3onauus u Murpamnus.

EcrecTBenHblIi 0TOOp — Hanpasisomuil Gpakrop 3BoIroIHH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OPraHM3MOB Kak pe3ylbTaT 3Bojouuu. [IpumMepbl mnpucrnocoOieHui y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buaa. OcHoBHBIC (HOPMBI BUI000pa3oBaHus: reorpaduyeckoe,
IKOJIOTHUYECKOE.

MakposBomroriusi.  DopMbel  3BOMIONMM:  PHUIETHYECKas, JAWBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOoCTh 3BOIOIHH.

[IpoucxoxaeHne OT HeCNEeUHAIN3UPOBAHHBIX NpenkoB. IIporpeccupyromas crnennanan3anus.
AJlanTuBHAas pajauanus.

JdemoncTpanum:

[optpersr: K. JIunnei, XK. b. Jlamapk, Y. [lapsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Miromnep, A. H. CeBepiios.

Tabmumpl 1 cxeMbl: «Pa3BUTHE OpraHWYECKOro MUpa Ha 3emiie», «3apOJbIIIH TMO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbOBI 3a cymiecTBOBaHHE», «EcTeCTBeHHBIH OTOOP»,
«MHoroo0Opa3ue  COpTOB  pacTeHMit», «MHoroobpasue mMOpOJN  JKUBOTHBIX», «llomymsanumny,
«MyTanMoHHass HW3MEHUYHUBOCTBY, «ApoMopdo3b», «Mmuoamantamuuy, «OO0Imas aereHepamus»,
«/IBmwxymme cuibl sBomtonuny, «Kapra-cxema mapmpyra myremectBusi Y. Jlapsuna», «bopnba 3a
cymectBoBanue», «llpucnocobnreHHocts  opranu3moBy», «leorpaduyeckoe  BuIO00Opa3OBaHUEY,
«DKOJIOTHUECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIHMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAacKu, Ha0Op IJIOIOB U CEMSH,
Kosutekuus «[IpuMepsl 3alUTHBIX MPHUCIIOCOOJICHHUM Yy KUBOTHBIX», MOAENb «OCHOBHbIE HaIlpaBJICHUS
HBOJIOIMMY», 00BEMHAsA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.

Buoreorpaduyeckas kapta mupa, KOIEKIus «DOpPMbI COXPAaHHOCTH MCKOMAEMBIX >KUBOTHBIX U
pacreHuin», wmognens anmuukanus «llepekpéct Xxpomocom», BiIaxkHble Ipenaparsl  «Pa3BuTue



HacekoMoroy, «Pa3BuTHe nArymku», Mukponpenapar «/Ipozoduna» (Hopma, MyTauuu GOpMbI KpbLUIBEB
Y OKpacKH Tena).

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopaTtopnas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPHUTEPHUION.

JlaGopatopHast pabdota Ne 2. «Onucanue MpHUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuyHble IPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble rMnoTe3pl BOSBHUKHOBEHUS )KM3HU HA
3emute: abroreHes M MaHCIepMust. XUMHYECKas dBOTIONHs. AOMOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEP)KIEHUE XMMUUECKOH 3Boonnn. HavyanpHble 3Tarsl
Oouonornyeckoit sBomouuu. Imnoreza PHK-mmpa. @opmupoBaHue MeMOpaHHBIX CTPYKTyp U
BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie kineTkn M ux 3Boaronus. POopMHUPOBAHME OCHOBHBIX TPYII
JKUBBIX OPraHU3MOB.

Pa3ButHe xu3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxelickas U NpoTepO30HCKast IPHI.
[Taneosoiickass 9spa u e€ Tmepuonbl: KEeMOPUUCKUN, OPMAOBUKCKUH, CUIYPHUICKUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3zo3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepuo/ipl: ajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTuka KiuMaTa U TeoJormdeckux ImpoueccoB. (OCHOBHBIE ATalbl  3BOJIIOLUHU
PacCTUTENBLHOTO U UBOTHOTO Mupa. Apomop¢o3bl y pacTeHHil U XKUBOTHbIX. [losiBIeHHe, pacuBeT u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLHMUA. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIBI
OpraHU3MOB.

OBOJIIOLIMS YEJIOBEKAa. AHTPOIOJIOTUS KaK Hayka. Pa3BUTHE MpencTaBiICHUM O MPOUCXOKICHUH
yenoBeka. Meroasl u3ydeHMs aHTponoreHe3a. (CXOACTBa M pa3iaM4YMs 4YEJIOBEKAa W KUBOTHBIX.
CucremaTnueckoe IOJI0KEHUE YEI0BEKa.

HBwxynme cuibl ((pakropbl) anTponorene3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYAUH TPyAa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaUU W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenslid, Uenosek
npsaMoxoamui, YenoBek HeaHaepTanbCKui, UenoBek pasymHbld. HaxoIKu HMCKOIAeMbIX OCTaTKOB,
BpeMs1 CYIIECTBOBaHMsI, 00JIaCTh pacpocTpaHeHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: e€BpomeonaHas (eBpa3uiickas), HErpo-
aBCTpaJIOU THAS (3xBaTopHaIbHA), MOHTOJIOHTHAS (a3maTcko-aMepUKaHCKas). YepTol
IPUCIIOCOOJICHHOCTH TIPEACTABUTENCH YeNOBEUECKMX pac K YCIOBUSAM CYIIECTBOBaHMA. EIUMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuubl 1 cxemsl: «Bo3nukHoBeHrne CONHEYHOH cHCTEMBb», «Pa3BUTHE OPraHUYECKOrO MHUPay,
«PacturenbHas kinerka», «OKuBoTtHas kietka», «IIpokapumornueckas kierka», «CoBpeMeHHas CHCTEMa
OpraHuuYecKoro mupay, «CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHUS 4YeJIOBEKa U 4YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HaXOAOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHelimune moan», «/pesHue moan», «llepseie cOBpeMeHHBbIE IO, «HeroBeuecKue pacs.

Ob6opynoBanue: Myspku «lIporcxoxaenue yenoBekay (OIOCTBI aBCTPAJIONUTEKA, TUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIETIKU UM U300pa’KeHUs] KaMEHHBIX OpYIUil MepBOOBITHOTO YellOBEKa
(kaMHHU-YOTITIEPHI, pyOmIIa, ckpebia), reoXpoHoJIorHIeckas Tadymia, KoJeKus «PopMbl COXpaHHOCTH
MCKOIIAEMBIX JKUBOTHBIX W PACTCHUI.

JlabopaTopHble H NpakTHYecKHe padoThI:



[Ipaktuueckass padora Ne 1. «/3ydyeHHe MCKONMAeMbIX OCTaTKOB pPACTEHMH M JKMBOTHBIX B
KOJUTEKIIHSX .

DKCKypcusi «OBOJIIOIUSL OPraHMYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WIH
KpaeBeIUECKUI My3€il).

Tema 3. OpranusMsbl H OKpPYXKalOIas cpeaa.

DKolorus Kak Hayka. 3aJadd W pas3fenbl KOJIOTUU. MeTOIbl IKOJIOTHYECKUX HCCIEeIOBAHUH.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAsI.

Oxonoruueckue  Qakropel. Kmaccumdukamuss — skojornueckux — (GakTOpoB:  aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIleparypa, BiaxhHocTb. dotomepuonusm. Ilpucnocobnenus
OpraHU3MOB K JIEUCTBUIO abNoTHYecKuX (pakTopoB. buonoruueckue puTMmel.

buotnueckne dakTopbl. Buapl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIMS, XHUITHUYECTBO,
cumbno3 u ero ¢Qopmel. IlapazuTusm, Koomepauus, MyTyaJlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMEHCaNM3M, HEUTpanu3M. 3HaueHHWE OWMOTHYECKUX B3aUMOJCHCTBUN  JUIs
CYIIECTBOBaHMS OPTaHW3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTHKU Monyasiuuu. OCHOBHBIE MOKa3aTeNld MOMYJSLUU: YUCICHHOCTD,
IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. JMHaMUKa YUCICHHOCTH HOMYJSAINHA U e&
pEryIIsIHs.

JdemoncTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. I'ekkens.

Tabmunelr u cxembl: kapta «lIpuponmubie 30HBI 3emuny», «Cpeasl OOWTaHHS OPTaHU3MOBY,
«Doronepuoausm», «llomymsuun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSAIUN HHQPY30pHUU-
TyQenbkny, «[lumessie nemnmy.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHast pabora Ne 3. «Mopdosaoruueckue 0CoOOEHHOCTH PACTEHHH M3 Pa3HBIX MECT
0o0UTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[loacdéT MIOTHOCTH MOMYJISAIUA pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01mecTBa H IKOJOTHYECKHE CHCTEMBbI.

Coo0mecTBOo OpraHu3MoB — OuoIeH03. CTpyKTypbl OHOLIEHO3a: BUAOBAs, MPOCTPAHCTBEHHA,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OMOIIEHO3E.

DKOJIOTHYECKHuE CcUCTeMbl (9kocucTembl). IloHsATHE 00 DJKOCHCTEME U OHOTeOoIeHO3e.
QOyHKIMOHATbHbIE KOMIOHEHTBl 3KOCHUCTEMBI: IMPOIYLEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT
BEIIECTB M TOTOK HEPruM B 3Kocucteme. Tpoduueckue (MuIIeBble) YPOBHU SKOCHUCTEMBI. [IuieBbie
nenu u cetd. OCHOBHBIE MOKA3aTeNM dKOCHUCTEMBI: OHoMacca, MPOAYKIHUA. DKOJIOTUYECKUE MUPAMUIBL:
NPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALIUSA, Pa3BUTHE.
Cykueccusi.

[Ipuponnble  3KOcHCTEMBL. ODKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOodkocuctembl. buonornueckoe wu
XO035ICTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o omochepe. I'panumpl, coctaB u cTpykrypa Omocdepsl. Kupoe
BemecTBO U ero ¢Qynkmuu. OcoOeHHOCTH Omocepbl Kak Iro0adbHOM 3KocucTeMbl. JlnHamudeckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.



KpyroBopoTs! BemecTs 1 OMOre0XMMHUYECKUE IMKIIBI 3JIEMEHTOB (yriaepona, a3ora). 30HaIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Oumocdepe 3emun. AHTPONOTCHHBbIE H3MeHeHUs B Owochepe. ['nmodanbHbIC
9KOJIOTUUYECKHE MTPOOIJIEMBI.

CocymecTBoBaHue mnpupoabl U uenoBeuyecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTH  Ouocdepsl. OCHOBa pPAlMOHAIBHOTO YIPABICHUS MPHUPOJHBIMU pecypcaMu H HUX
UCIOJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

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

Tabmuner u cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypa», «lIpupomHbie
coobmecTBay, «llenu mutaHusy, «IKoMOTHYECKas MUpaMuaay, «buocdepa u denoBek», «IKocucTeMa
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jiecay, «bHOIIEHO3 BOJ0EMa», «ATPOLIEHO3Y,
«ITpuMepHbIE aHTPOINOrEHHbIC BO3JCHCTBUS Ha MOPUPOLY», «BaxkHelinne HCTOYHUKH 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BaxkHeHIIast cocTapistomias ouocdepb», «PakTophl Jerpagaiuu
nouB», «llapHuKoBBI 3pdekT», «DaKTOpbl PaTUOAKTUBHOTO 3arpsi3HeHHs Ouocdepsl», «OOmas
cTpykTypa Ouochepri», «PacmpoctpaneHue xu3Hu B Ouochepe», «O30HOBBIM 3dKkpaH Ouochepb»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpUpoOIe».

O6opynoBaHue: Mojelb-anmuiukanus «TUnudHble OHOLEHO3bI», TepOapuii «PacTuTenbHBIE
coobmiecTBa», Koyiekuu «buoneHos3», «BpenuTtenun BakHEHIINX CEIbCKOXO3IWCTBEHHBIX KYIBTYPY,
rep6apyuy M KOJUIEKIIMM PACTEHUN U KUBOTHBIX, MPUHAIJIEKAIINE K PA3HBIM 3KOJIOTHYECKUM TpyIIaM
omnoro Buna, Kpacuas kaura Poccuiickoit deneparuu, n3o0pakeHus: OXpaHsIeMbIX BHIOB PaCTCHUN U
JKUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOTM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHIA

Cornacao ®I'OC COO, ycTaHaBaMBarOTCA TPeOOBAaHUS K pe3yabTaTaM OCBOCHHS 00yUYarOIIUMUCS
[IpOTpaMM CPeHEro o0IIero 00pa30BaHus: IHYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pe3yabTaTOB OCBOCHUSA INpeamera «buosiorusy BBIIEIEHBI CIEIYIOLUe
COCTaBJISIIOIIME: OCO3HAHUE O0YYArOIIMMUCS POCCUHUCKOM Tpa’kAaHCKON MIEHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEEIICHHIO, HATMYME MOTUBAILIMN K 00Y4EHUI0 OMOJIOTHH,
LICJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX ILIEHHOCTEH U
UCTOPUYECKHUX TPaIUIMHA pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH 00YUYaIOUIMXCS
PYKOBOACTBOBAaTbCA B CBOCU JACATEIBHOCTH L€EHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYILUMHU
cucreMe OHOJOrMYecKoro oOpa30BaHUs, HAJIWYME SKOJOIMYECKOrOo IPaBOCO3HAHUS, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HECHHBIC IUIAHBI.

JIMuyHOCTHBIE PE3yNbTaThl OCBOCHHS Mpeamera «buomorus» 1ocTUraloTcs B €IUHCTBE YUeOHOH U
BOCIIUTATEIbHON AEATEIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU,
UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPUHATBIMM B OOIIECTBE MpaBWIaMU U
HOpMaMHU MOBEJIEHHUsSI U CHOCOOCTBYIOT IpPOIlEcCaM CaMOIO3HAHUS, CAMOBOCHUTAHUSA U CAMOPA3BUTHA,
pa3BUTUS BHYTPCHHEH IO3ULUU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUsS K 3aKOHY M IPaBOINOPSAKY,
YeJIOBEKY TPYy/la U CTapIIeMy IMOKOJICHHIO, B3aMMHOTO YBaXKEHHsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY



HaclleUI0 M TpaJuUMsIM MHOTOHAIMOHAJIbHOro Hapoaa Poccuiickon ®enepauuu, nOpupose u
OKpY>Karollen cpere.

JImdHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mpenmera «buonorus» HOMKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH O0YUAIOLIUXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMON  IIGHHOCTHBIX  OpHEHTAIWi, TO3UTHBHBIX  BHYTPEHHUX  yOEXKJICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOTO OOIIeCTBa, PACIIUPEHHE KUZHEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IMPOLIECCE pEeaTu3allii OCHOBHBIX HAIpPABJICHUN BOCHUTATEIBHOU
JIeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOH TO3UIMH OOYYaroMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEHN, YBa)KEHUE 3aKOHA U MTPABOIMOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEILHOCTH MPHU CO3/IaHUHU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33124, BBIOJIHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO IMO3HIMI0O IO OTHOIIECHUIO K SIBJICHHUSAM COBPEMEHHOM
SKH3HH U OOBSICHATD €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBHUSIX HEOOXOAWMOCTh KOHCTPYKTUBHOTO B3aHMMOJCHCTBUS
JIOJICH ¢ pa3HBIMH YOCKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU U COIIUATBHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX, TTO3HABATEIBLHBIX
U HCCIIEIOBATENbCKUX 3a]a4, YBaKUTEIHHOI'O OTHOIICHHWS K MHEHHIO OINIMOHEHTOB MPU OOCYXKIACHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNUCKOMN IPaXKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoON, ropaocTH 3a CBOM Kpai, CBOI0 PoauHy, CBOM S3BIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUWE K MPUPOJHOMY HACIEIUI0 U MaMSITHUKAM MPHUPOABI, TOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE U Pa3BUTHE OHOJIOTHUH,
MOHWMAHUS 3HAYEHUS OMOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOABI, B JKU3HH YEIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIY>KE€HUIO U 3amure OTedyecTBa, OTBETCTBEHHOCTH 3a €To
cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMI0O M MNPUHUMATh OCO3HAHHBIE pEIICHHs, OPUEHTHUPYACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJMTENSIM, CO3JJaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHSTHUS IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAas O3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AEUCTBUS KUBON IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBISATH KauecTBa
TBOPYECKOM JIMYHOCTH;



5) ¢usuyeckoro BocnuTaHusA, GOPMHPOBAHHS KYJbLTYPbI 310POBbS W 3MOLHOHAJIBLHOIO
Osaromosy4usi:

MOHUMAaHWE W pealu3alus 370poBOTo M Oe3omacHoro obpasza >KU3HH (370pOBOE THTaHUE,
coONIOfieHNEe THUTMEHWYECKUX TMpaBWJI W HOPM, COaJlaHCUPOBAHHBIM pPEXHUM 3aHATUH U OTIbIXa,
perynsipHass u3uUecKas aKTHBHOCTH), OEPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHHE IIEHHOCTH MpaBWJI MHAMBUIYAJILHOTO U KOJIJIEKTUBHOTO O€30MacHOrO MOBEJICHUS B
CUTYalUsAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUE IMOCJIEJICTBUI 1 HETPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS alIKOTr0Isl, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTb K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTHYECKOW M COLMAIbHOW HamnpaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, ITIAHUPOBATH M CAMOCTOSITEIFHO BBIMIOTHSITH TAKYIO ACSITEILHOCTD;

UHTEpEC K pa3NUYHbIM cdepaM Npo(ecCHOHAIBHOM AEATENbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIAHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSDKEHUH BCEH )KU3HU;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

HKOJIOTHYECKH I1esIeco00pa3Hoe OTHOILICHHE K MPHPOJIE KaK UCTOYHHUKY KM3HHM Ha 3eMiie, OCHOBE
€€ CyIIECTBOBaHMUS,

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYpPhl: IPUOOPETEHUE OMbITA MJIAHUPOBAHUS TOCTYIIKOB 1
OLICHKH UX BO3MOXKHBIX ITOCJIEICTBUI I OKPYKAIOILEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrHYECKUX MPoOIeM U IyTel UX PeUIeHHUs;

CIIOCOOHOCTh HUCHOJBb30BaTh MpHUOOpeTaeMble MpPU W3YYEHUM OHOJIOTMM 3HAHUS W yYMEHHUS MpHU
pelieHud MpoOseM, CBS3aHHBIX C palHdOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIOEHNE MpPaBUI
MOBEJICHUS B TMPUPOJE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEMpUATHE ECUCTBUM, MPUHOCAIIMX BpPEd OKpYKAlOIIeW NPUPOAHON cpene, YMEHHE
MPOTHO3UPOBATh HEOJArONpPUSTHBIE AKOJIOTMYECKHE IMOCIEACTBUS MpPEeANPUHUMAEMbIX JAEUCTBUNA H
PEeIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHIECKON KYIbTYPBI, ONBITA JESTEIHHOCTH
9KOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI HMMH B  [O3HABaTEJIbHOM,
KOMMYHHUKaTUBHOW M COLMAIbHOW IMPAKTUKE, TOTOBHOCTU K YYaCTHIO B IMPAKTHUUYECKON NESATEIbHOCTH
HKOJIOTUYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON MPAKTUKW, OCHOBAHHOTO Ha JHAajore KyJIbTyp, COCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MECTa B MOJUKYIbTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYIBTYPHI KaK CPEJCTBA B3aUMOJICHCTBUS MEXKIY
JIOJbMU U TTO3HAHUS MUPA;

NMoOHMMaHue crenu@uKd OWOJOTMM KaK HayKd, OCO3HaHWs €€ poiau B (GopMuUpoBaHUU
palMOHATFHOTO HAYYHOT'O MBIIIICHHS, CO3/IaHUM LIEJIOCTHOTO NpEACTaBICHUs 00 OKpYKaloIIleM MHupe
KaK O eIMHCTBE MPHUPOJIbI, YeJIOBEKA U 00IIEeCTBa, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUuN
po0JieM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWMOJIOTMH JUIsl COBPEMEHHOM IUBHIIM3AIMK: 0OecTieyeHUs] HOBOTO
YPOBHSL Pa3BUTHUS MEIUIMHBL, CO3JaHUE TIEPCIEKTUBHBIX OWOTEXHOJIOTUN, CIOCOOHBIX pelIaTh
pecypcHbIe MpoOJieMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTel BBIXOJAa U3 TNIOOANBHBIX HKOJIOTHUYECKUX



npobiemM U obecriedeHUs: IMepexoja K YCTOMUYMBOMY pa3BUTHIO, PALMOHATIHHOMY HCIIOJIb30BAaHUIO
INPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OHOJOTMYECKMX 3HAHMH B IENAX IOBBIIICHUS 0OIIei
KyJIbTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKIMOHAIBHOW I'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOM P N3YUYEHUH OUOIOTHH;

NOHMMAaHHE CYIIIHOCTH METOJIOB MTO3HAHUSA, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCTIONIB30BATh TIOJIydaeMble 3HAHMS IS aHalnW3a M OOBSCHEHHs SBJICHUI OKPYKAIOIIETO MHpa M
HNPOUCXOMAMNX B HEM M3MEHEHHH, YMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAayYHBIX
(aKTOB M UMEIOMINXCS JaHHBIX C LEJIBIO TIOJTyYESHHUS TOCTOBEPHBIX BBHIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul pelieHus mpolieM B
peanbHBIX JKU3HEHHBIX CUTYaIlHUsX;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JESATENbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCIIEI0BATEIbCKYIO ISSTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30oBaHHIO M caMOOOPa30BAHUIO, K aKTUBHOMY
MOJYYECHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YIeOHOTO mpeaMeTa «bruomorusy BKIIOYAOT: 3HAYHNMbIE
Uist  (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTPAXKAIOIIME LEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpPa U CHEUU(PUKY METOIOB
MO3HAHUS, MCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBIEHUE, MPOIECcC, CUCTEMA,
HAy4YHBIA (DaKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIeJIOBaHWE, HaOIIOaeHUE,
U3MEpEHNe, OKCIepUMEHT U JPYruxX), VYHHUBEpcaldbHbIE YydeOHBbIe JeHCTBUS (TIO3HABATENbHBIC,
KOMMYHUKATHUBHEIE, PETYJIATUBHBIC), obecreunBaromme GopMupoBaHre (yHKIIMOHATHLHOW ITPaMOTHOCTH
U COLIMAJILHOM KOMIIETEHIIMH OOYYaIoLIUXCsl, CIIOCOOHOCTh OOYYaroIIMXCS HCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAbHbIE y4ueOHBIE [EHCTBUS B
M03HABATEJIbHON U COLMAJIbHON MPAKTHUKE.

MetanpeameTHble pe3ysibTaThl OCBOCHUS MPOrPaMMBbl CpPEeIHEro OO0IIero oOpa3oBaHUsS TOJKHBI
OTpaXkaTh:

OBiajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUsI, Kiaccuukamnuu, 0000IICHNsT), PACKPHIBATh CMBICT OMOJOTHYECKUX MOHITHHA (BBIICTSATH UX
XapaKTepHBIC MTPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHATUSIMH );

OTpeeNATh LeNU ACSTeNbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH UX TOCTHUKEHHS, COOTHOCHUTD
pe3yNbTaThl JESTEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0BsICHEHUS (DAKTOB U SBICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, ACIYKTUBHBIC, TIO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYHUS B pPACCMATPUBAEMbIX SBJICHUSIX, (OPMYIHpPOBATh BBIBOJABI H
3aKIJIIOUEHUS;

NPUMEHSTh CXEMHO-MOJEIBHBIC CpPEICTBA JUIsl TPEJCTABICHUS CYHICCTBECHHBIX CBS3CH U
OTHOIICHUN B W3y4aeMBIX OHOIIOTHUYECKUX OOBEKTaX, a TakkKe NPOTUBOPEUHA pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IJIaH pEHICHHUsS MPOOJEeMbl ¢ Y4ETOM aHaliu3a HMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaTbHBIX PECYpPCOB;



BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIETSIM, OIICHUBATH
PUCKHU TTOCTIEACTBHMA NeSTEILHOCTH,

KOODJAWHUPOBATh ¥  BHINOJHATH pabOTy B  YCIOBUSX  PEATbHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEeM.

2) 6a3oBbIe HCCIeA0BaATEIbCKHE IeHCTBHS:

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIICJIOBATEIIbCKON H TPOEKTHOW JIEATEIIbHOCTH, HAaBBIKAMH
paspenieHus mpodIeM, ClIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY ITOMCKY METOIOB PEUICHUS
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHBIX METO/IOB TIO3HAHUS;

UCIIONIb30BAaTh  PA3JIMYHBIC BHJIBI JICATEIBHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MIPUMEHEHHUIO B YUEOHBIX CHTYAIUSX, B TOM YHUCIE MPU CO3TAHUU
y4eOHBIX U COIIMATIBHBIX TPOEKTOB;

dopMHpOBAaTh HAy4YHBI THII MBIIUICHUS, BIAJCTh HAayYHOW TEPMHUHOJOTHEH, KIFOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTH U (pOpPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEeNbHON ACSITEILHOCTH M YKHU3HEHHBIX
CUTYaIIHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJHU3WPOBaTh 3a/1ady, BBIIBUTATh THUIIOTE3Y €&
pelIeHHs, HaXOAUTh AapTYMEHTBI HJIsl JTOKA3aTelbhCTBA CBOMX YTBEPKICHUH, 3a1aBaTh IMapamMeTpbl U
KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3aJadd pe3yJbTaThl, KPUTUYCCKHA OICHHBATH WX
JIOCTOBEPHOCTb, TPOTHO3MUPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh  LIEJICHANIPABICHHBI MOMCK TIepeHoca CpelICTB U CIOCOOOB JCWUCTBUS B
po)eCCHOHABHYIO CPENY;

YMETh TICPEHOCUTh 3HAHUS B IIO3HABATEIHHYIO U MPAKTHIECKYIO 00JIaCTH )KU3HEIEATSILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC W[, NpeIaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHUs, CTAaBUTh MPOOJIEMbI 1
3aJ1auu, JOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHPOpMAIUU (TEKCTe y4eOHOTo MOCOOUs, Hay4IHO-
MOMYJISIPHON TUTEpaType, OMOIOTUYECKUX CIIOBApSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHAIM3UPOBAaTh MH(POPMALUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEUHUBOCTH;

dbopMyIHUpOBaTh 3aNPOCHI U MPUMEHSITH PA3IMYHBIC METOJIBI TIPU MMOUCKE U OTOOPE OMOIOTUYECKOM
uH(pOpMaIui, HEOOXOAUMO JIJIsl BBIMIOTHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS — MH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEACTaBICHUs OMONIOTHYECKON MH(OpMaIuu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIOJIB30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MpH paboTe ¢ OMOJOTHUYECKOW WH(pOpMannei:
MPUMEHATh XUMUUYECKHE, (PU3NUecKre W MaTeMaTHYECKHUe 3HAKU U CHUMBOJIBI, GopMyIibl, abOpeBHaTypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEJICTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHl HHPOpPMAIUH, WH(DOPMANMOHHONW O€30MacHOCTH
JMYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) oOmenue:



OCYILECTBIISAITh KOMMYHHKALIUU BO BCeX c(epax >KU3HM, aKTHBHO YYacCTBOBAaTh B JHAJIOTE WM
JUCKYCCHH IO CYIIECTBY OOCYXJIaeMOW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NPEAJIaraéMoM 3aJjauyd, y4YUTHIBATh UHTEPECHI U COTTIACOBAHHOCTD MO3HMIIMN
JPYTUX YYaCTHUKOB JAMAJI0ra WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIC CpPEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTYyalldi, yMeTb CMAryaTb KOH(JIMKTBI M BECTH
IIEPETOBOPBI;

BJIAJCTh PA3JIMYHBIMU crioco0amMu OOIIEHUS M B3aUMOJCHCTBHSA, NMOHMMATh HAMEPEHUsS JPYTrux
JrO/IeH, MPOSBIATh YBOXKUTEJIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM (hopme GpopmMynnpoBaTh
CBOM BO3PaKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEZCTB.

2) coBMeCTHAas JIesiTeIbHOCTD:

IIOHUMAaTh U UCIOJb30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAWBUIYAIbHOM pabOThl IPU pEIIEHUH
Ouonornyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOIUMOCTh TNPUMEHEHHUS TPYHIOBBIX (HopM
B3aMMO/ICHCTBUS NIPU PELICHUN y4eOHO! 3a1au;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ y4€ToM OOIIMX MHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO YJICHA KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOH AESITENbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTHKCHMIO: COCTaBIIATH IUIAH JCHUCTBUM, pacCHpeneiaTb pOAM ¢ YYETOM MHEHUM YYacCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOM paOOTHI;

OLIEHMBAaTh KAaueCTBO CBOETO BKJAJa U KaXIOr0 Y4YaCTHUKAa KOMaHAbI B OOIIMH pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npepiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJAEU C TO3ULUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIIAITh ITO3UTHUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIMYHBIX CUTYalUsX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

OBnageHne yHMBepPCAJIbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHMsSI AJIS BBISIBIECHUS IMPOOJEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIIHIX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIeBbIE W CMBICIOBBIE YCTAaHOBKH B CBOHUX
JEUCTBUSAX MW TIOCTYNIKax II0O OTHOLICHHIO K JKMBOM IPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH IIO3HABATEIBHYIO NESTEIbHOCTD, BBISIBIATH MPOOIEMbI, CTABUTh U
(dopMynHupoBaTh COOCTBEHHBIE 337a4l B 00Pa30BATENbHOM IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEeHUs MHpoOJeMbl € Y4ETOM MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U MPOSIBICHUIO HIMPOKON SPYAUIIUHN B pa3HbIX O0JIACTSIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLECHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;



BJIAJCTh HABBIKAMH II03HABATENIbHOW peQUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUH H
MBICIUTENBHBIX IPOIECCOB, MX PE3yJbTaTOB W OCHOBAaHHM, MCIONIB30BaTh NMPUEMBI pedIeKCUH s
OLIEHKU CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIKECHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATCIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

IpPUHUMATh ce0s, TOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YesIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO 1o Ouosormu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue A yueOHoro npenmera «buonorus» HayyHble 3HAHHUS, YMEHHUS U CIIOCOOBI
JeHCTBUH 10 OCBOCHHIO, HHTEPIPETALMU U TMPEoOpa3oBaHUIO 3HAHUM, BUABI CATEIBHOCTH TIO
NOJy4EHUIO HOBOTO 3HAHUSA M NPUMEHEHMIO 3HAHUHM B Pa3IMYHBIX Y4E€OHBIX CUTYalMsX, a TAKXKE B
peaNbHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Omosorueil. B mporpamme mpeaMeTHble pe3ysbTaThl
IpEeCTaBJICHbI 110 roaM 00y4eHusl.

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS y4yeOHoro mnpenmera «buomorus» 6 10 knacce NOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAaHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MHpPa W HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKLIMOHATIBHON IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpXKaHUE OWOJIOTMYECKUX TEPMUHOB U TOHATHHA: >KHM3Hb, KIIETKA,
opranusM, Mmetrabonau3M (OOMEH BeUIeCTB M IpEeBpaIlleHHUE SHEPruu), roMeocTa3 (CamMoperyssius),
YPOBHEBAs OpraHM3allUs XHUBBIX CHCTEM, CAaMOBOCIPOM3BEIEHHUE (PENpOIYyKIIHs), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHUE u3jaraTb OMOJIOTHYecKre TeOpuH (KJIETOUHas, XpPOMOCOMHAs, MyTallUOHHAs, LIEHTPAJIbHAs
JorMa MOJIeKyIspHoi Ouomnorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpaxX MHOTrooOpa3usi M MPOUCXOXKICHUS KyJIbTypHbIX pacteHuii H. WM. Basunona), ompenensts
IPaHUIIBI X IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIaJETh METOJAMU HAy4YHOIO MO3HAHMs B OMOJIOTMU: HAOJIOJICHHE U ONMCAHUE JKUBBIX
CHCTEM, IIPOLECCOB M SIBJICHWW, OpraHu3anus M MPOBEACHHE OHOJOTHYECKOro HKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYyeMbIMH BETUYMHAMH, OOBSCHEHUE
HOJyYEHHBIX pE3yJbTaTOB, UCIOJIb30BAHHBIX HAY4YHBIX NOHATHUI, TEOPUH M 3aKOHOB, YMEHHUE J€NaTh
BBIBO/IbI HA OCHOBAHWH NOJTY4YEHHBIX PE3yJbTaTOB;

YMEHHUE BBIACIATh CYLIECTBEHHBbIC TPU3HAKW BHUPYCOB, KJIETOK MPOKAPUOT M 3IYKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIEeCTB U
IPEBpalliCHUs] JHEpPruM B KJIETKe, (POTOCHHTE3a, IUIACTMYECKOTO0 U HIHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOIOTBOPEHUS, Pa3MHOKEHHU S, MHIMBUAYAIBHOIO PA3BUTHS OpraHU3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHSATH MOJy4YeHHbIC 3HAaHUS JUIS OOBSICHEHUS! OMOJIOIMUYECKUX MPOLIECCOB U SBJICHUH,
JUI TIPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOW >KU3HU C IIENIbI0 o0ecredeHns: 0e30MacHOCTU
CBOETO 3/I0pOBbSl U 3/0POBbSl OKPYKAIOLIUX JIIOJCH, COOMIOAECHUS HOPM TIPaMOTHOIO IOBEJCHMS B



OKpYXKaroIlel TMPHUPOJHON cpele, TMOHUMAHHE HEOOXOIUMOCTH HCIOJB30BaHUS  JOCTHIKCHHIA
COBPEMEHHOU OMOJIOTUN ¥ OMOTEXHOJIOTUN JJI PAIIHOHATBHOTO TPUPOIOTIOTH30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble Te€HETUYEeCKUE 3a7aud Ha MOHO- M TUTHOPHAHOE CKpellMBaHUE,
CIIETUIGHHOE HACJEeJI0BaHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS s MpeICcKa3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MpaKTUYeCKue paboThl, COOMI0AaTh MpaBmiia MpH padboTe C
y4eOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YMEHHME KPUTUYECKM OIEHMBaThb M HMHTEPHPETUPOBATH HH(OpMaLNI0  OHOIOrMYECKOTo
CoOJlep’KaHusl, BKIIIOYAIOIIYIO MCEBJOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa MacCOBOM
uH(pOpMaIIMK, HAYYHO-TIONYJSPHBIE MaTepHalbl), STUYECKUE ACHEKThI COBPEMEHHBIX HCCICIOBAHUN B
OMOJIOTNH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO37[aBaTh COOCTBEHHBIC MHCHbMEHHBIC M YCTHBIC COOOIIEHHUs, 00001Iast OUOIOTHIECKYIO
MH(}OPMALIMIO U3 HECKOJIbKUX HCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KoanuyecTBO 4acos

JJIeKTPOHHbIE
Ne HaumeHnoBanue IpakTnyeckn
(undposbie)
n/ | pa3geioB M TeM Bcer | KoHTpOJIbHBI | € paGoThl U
I nporpaMmMsbl 0 e padoThbI Ja00paToOpHBI odpasoBaTelbible
P P parop pecypchl
e
bu6mmoreka [IOK
buonorus xak
1 1 n/p1l https://m.edsoo.ru/7f41¢29
HayKa 5
but6moreka [IOK

JKuBBIE CHCTEMEBI U
2 1 https://m.edsoo.ru/7f41c29
WX OpraHu3alus

2
XUMHYCCKUH bubmunoreka LIOK
3 COCTaB M CTPOEHHUE 9 1 2 https://m.edsoo.ru/7f41¢29
KJIETKH 2
Bbubmunoreka LIOK
KusaenesrenrHOCT
4 6 1 https://m.edsoo.ru/7f41¢29
b KJIETKH
2
Pa3sMmHuoxxenue u
HHMBIIYATBHOE but6moreka [IOK
5 4 5 1 1 https://m.edsoo.ru/7141c29
pazBuTHE 5
OpPraHu3MoOB -

6 HacnencrBenHocTh 9 1 2 bubmuoreka [{OK



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

1 N3MEHYHNBOCTD https://m.edsoo.ru/7f41¢c29
OpraHM3MOB 2
Cenexius
but6moreka [IOK
OpPTaHU3MOB.
7 3 https://m.edsoo.ru/7t41c29
OCHOBEI )
OMOTEXHOIOT MU -
bubmunoreka LIOK
8 Pe3epBHOE Bpemst 0 https://m.edsoo.ru/7f41¢29
2
OBILIEE KOJIMYECTBO
YACOB IIO 34 1/6

I[TPOI'PAMME



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

11 KITACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1
! IBOJIONHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 0.5 bubmmoreka [JOK
3eMite ’ https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl 1 OK aroIas cpema 5 1 bubmorexa [IOK
p Py Karotl peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
4 Co00111eCTBa U DKOJIOTUTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeHero 001ero o0pa3oBanusi

CdopmupoBaHHOCT 3HAHUNW O MECTE W POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUPA M HAYYHOTO MHPOBO33PEHUS; O
BKJIQ/IC POCCHHCKUX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouonoruu; (PyHKIMOHATLHON TPaMOTHOCTH 4YEJIOBEKA HJIsl PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHHe pacKpbiBaTh COJCpKAHUE OWOJIOTUYECKHX TEPMHHOB U
MOHATHIA: XKU3Hb, KIIETKA, OpraHu3mM; MeTabonmm3m (0OMEH BEIIECTB H
MpEBpaIICHUE DSHEPIHH), TOMEOCTa3 (caMoperyssius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEIPOIyKITHs),
HACJIE/ICTBEHHOCTh, U3MEHYHBOCTD, POCT U PA3BUTHE

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTaiuoHHas), 3akonbl (I'. Menaensa, T. Moprana, H.. BaBusnosa) u
yueHHus (O LEHTpax MHOrooOpasusi M NPOUCXOKICHHS KYIbTYPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BrIaZeTb METOJAaMU HAY4YHOTO TIO3HaHHS B OHOJOTUH
(HaOnrofieHWe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3ainusi W TMpOBEAeHUE OHOJOTHYECKOTO0  JKCICPUMEHTA,
BBIJIBUJKEHNE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MONYy4YEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUHl M 3aKOHOB; YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUHM MOJYYEHHBIX PE3YyIbTaTOB)

YMeHHE BBIIEHATH CYLICCTBEHHBIE IIPU3HAKUM BUPYCOB, KIIETOK
MPOKApHOT W  DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  TMPOLIECCOB OOMEHa  BEIIeCTB U
MpeBpalleHusl dHEPTUU B KIETKe, (POTOCHMHTE3a, IIACTUYECKOTO U
OHEPreTHYecKoro  oOMeHa,  XEMOCHHTe3a,  MHUTO3a,  Melo3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HWHIWBUAYAILHOTO  Pa3BUTHS
opranu3Ma (OHTOTeHE3)

YMeHue TpUMEHSATh IOJNy4eHHbIE 3HaHUS IS OOBSICHEHUS
OMONIOTMYECKHX TPOLECCOB M SBICHHUM, IS MPUHATHS MPAKTHYECKHX
pelIeHHI B TOBCETHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€301MacHOCTH
CBOETO 3/I0POBBS M 3/10POBbSI OKPYXKAIOUINX JIIOAEH, COOMIOICHNS HOPM
IPaMOTHOTO  TIOBEACHUS B  OKpYXalollell MNpUpPOJHOH  cpene;
NOHUMAaHHe HEOOXOANMOCTH UCTIOJIb30BAHUS TOCTHKEHUH
COBPEMEHHOM OMOJIOTMM W OWOTEXHOJNOTUH [UIA PAlMOHAIBHOTO
HPUPOIOTIONIE30BAHUS

YMeHue pemiarb 3JI€MEHTapHble T€HETUYECKHE 3aJlayd Ha MOHO- M
IUTUOPUIIHOE CKpPEUIMBAHUE, CIEIJICHHOE HACJICOBAHKE, COCTABIISTH




CXeMbl ~ MOHOTMOPHAHOTO  CKpEIUMBAaHUSA  JUIsl  IpeICKa3aHus
HACJIEI0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NIpPaKTUYECKHe padoTHl,
coOmolaTh TpaBWia TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM
o0opynoBaHueM

YMeHne KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh MH(DOPMAIUIO
OMOJIOTMYECKOT0 CO/EP/KaHM, BKIIOYAIOIIYIO NICEBOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX HcTouHUKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
TUYECKHE AaCNEKThl COBPEMEHHBIX HCCIEAOBaHUM B OHOJIOIHUH,
MeIULMHE, OMOTEXHOJIOTHH

10

YMmenune co3gaBaThb COGCTBGHHBIG IMHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH,
000011ast OMOTOTUUECKYI0O MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,
r'paMOTHO HUCII0JIB30BATh OHATUHMHBIN arrapar 6I/IOJ'IOI‘I/II/I

11 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBanus

CdopmupoBaHHOCT 3HAHUW O MECTE U PONH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/IE POCCUHCKUX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouonorun; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa HJIsi PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHHne pacKkpbiBaTh COJCpKAHHUE OHMOJIOTUYECKHX TEPMHHOB U
HOHATHH: BUJ, IOMMYJISAIUA, I‘CHO(bOH,Z[, 9BOJIIOLUA, ABUKYIIHUC CHUJIBI
(dakTops) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpPTaHU3MOB,
BUI000pa30BaHUE, IKOJIOTHYECKUE bakTopsl, IKOCUCTEMA,
MIPOAYIICHTHI, KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHHA,
AKOJIOTHYECKas MUpaMuia, OnoreoreHos, buocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUU (IBOJNIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTeTHWYecKass  TEOpUs  HBOJIOLMH),  3aKOHBI U
3aKOHOMEPHOCTH (3apojsimieBoro cxonctsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u mytei sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  BepHaackoro), ompemensiTh  TPaHUIBI  HX
MIPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHue BrIaZeTb METOJAaMU HAY4YHOTO TIO3HaHHS B OHOJOTUH
(HabnrofieHWe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHmM3alusi ¥ MpOBeJeHHE OHMOJIOTMYECKOro  SKCIIEpUMEHTAa,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIEHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOMYyYEHHBIX PEe3yJIbTaTOB,
WCIIOb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUM M 3aKOHOB; YMEHHE
JIeNiaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB)

Ymenne BBIJICIIATh CyIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OWOTeOlEHO30B M  IKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOM W3MEHUYUBOCTH,
€CTECTBEHHOTo 0TOOpa, BHUI000pa30BaHMs, MPHUCIOCOOICHHOCTH




OpPraHW3MOB, JCUCTBHS DKOJOTMYECKUX (AKTOPOB HA OpPraHU3MBI,
MepeHOoca BEIIECTB U MOTOKA SHEPTHH B 3KOCUCTEMaX, aHTPOIIOTCHHBIX
HU3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U
OMOTCOXMMHIYECKHX ITMKIOB B Onochepe

YMenue MMPUMCHATH MMOJITYYCHHBIC 3HaHHUA JIIsL 00BsACHEHNS
OMOJIOTMYECKHUX MPOLECCOB U SBJICHHUM, JUIsl IPUHATHS MPAKTUYECKUX
pelIeHHii B MOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHHus 0€301macHOCTH
CBOET0 3/I0POBbS U 3[J0OPOBbs OKPY>KAIOLIHX JIFO/IeH, COOTIOACHUS HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXAKIIEH NPUPOAHOU  CpEXE;
[IOHMMAaHHe HE00X0IMMOCTH HCIOJIb30BaHUs JOCTUKCHUN
COBpGMGHHOfI OHOJIOrHH AJId paliuOHAJIBHOTO IMTPUPOAOIIOJIB30BaHUA

YMeHue pemarh dJIeMEHTapHbIe OMOJOTHYECKHE 3a]add, COCTABIIATH
CXEMBI IIepeHOoca BEIIECTB U SHEPTUU B SKOocHcTeMax (L€ MUTaHNs)

VYMeHHe BBINONHATH JIA0OPAaTOpHBIE W  IPAKTHYECKHE paboOTHI,
cobmonarh mnpaBwia Npu pabore ¢ ydyeOHBIM M J1a0OpaTOPHBIM
o0opymoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W HUHTEPHPETUPOBATH HMHOOPMALINIO
OHMOJIOTUYECKOTO COJEPKaHUsl, BKIFOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
W3 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYyJIApHBIE MaTepUaIb);
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUIO
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VYMeHue co3aBaTh COOCTBEHHbBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS,
000011as1 OMOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOIBKUX HNCTOYHHKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN anmapaT OHOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

buonorus kak Hayka

1.1

buonorusst — Hayka o >xuBou mpupojse. Posb Ouosnoruu B ¢GopMHpOBaHUU
COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTeMa OHOJIOTHYECKHX HAYK

1.2

MeTo 16l TIO3HAHUS KUBOW TPUPOJIBI (HAOTIOACHHE, SKCIICPUMEHT, OIMMCAHNE,
U3MepeHue, KiacCU(UKaIus, MOACTUPOBAHUE, CTaTHUCTHUYECKas oO0padoTka
JTAHHBIX )

’KuBble cuCTEMBI U X opraHu3anus

2.1

JKussbie cuctemsl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: ouosoruu. CBoicTBa
OuocHcTeM U UX pasHooOpasue

2.2

YpoBHHM OpraHu3aiui OMOCHCTEM: MOJIEKYJIIPHO-TEHETUYECKHA, KIETOYHBIH,
OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OrochepHbIi

XHUMUYECKUH COCTAB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE AJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Boxga u muHepanpHble BemiecTBa. DyHKIMH BOABI U
MUHEPAJIBHBIX BEIIECTB B KieTke. [lonnepkanue ocMoTHuecKoro 6amanca

3.2

benku. CoctaB u cTpoeHne OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OENKOB.
He3amenumble M 3aMeHHMMBIE aMHHOKHUCIOTBI. AMHWHOKHMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphI OEITKOBOI MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS
Y YeTBEPTUYHAS CTPYKTYpa). XUMHYECKUE CBOKCTBa OeNKOB. bruojornueckue
¢byHKIMN OETIKOB.

depMeHTHI — Onosornyeckue katanu3atopbl. CTpoeHrne pepMeHTa: aKTHBHBIN
1EeHTp, cyOcTparHas cnenupudHocts. Kodepmentsl. Buramunbl. OTinmuus
(epMEHTOB OT HEOPTraHMYECKUX KaTaJIN3aTOPOB

3.3

VYrneBonmpl:  MOHOcaxapuabl  (TJIFOKO3a, pubo3a u  Ae30Kcupu0o03a),
aucaxapuibl (caxaposa, JIaKTO3a) W TNoJMcaxapuabl (Kpaxmani, TIIMKOIeH,
1esuTr0I03a). buomorndeckue GyHKIIUHA YTIIEBOIOB.

Jlumuael:  TpUrAMUEpHIbl, crepouabl, ¢dochomunuasl. [mapoduibHO-
ruapodoOHbIe cBolicTBa. buonormdeckue dyHkuuu aunuaoB. CpaBHEHHE
YIJI€BOOB, OEJIKOB U JIMTUA0B KaK UICTOYHUKOB SHEPTHH

3.4

Hyxneunosbie kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpBI
HYKJIeuHOBBIX KuciaoT. Crpoenue u ¢ynkuuu JJHK. Ctpoenune u dyHKIMHA
PHK. AT®: crpoenue u pyHKIUU

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHUsI KIIETOK

3.6

Knerka kak nenoctHas uBas cuctema. OOuiye Npu3HaKky KJIETOK: 3aMKHYTasl
HapyxHas meMmOpaHna, mosiekynbl JIHK kak reHetuueckuii amnmapar, cucrema
CHHTe3a Oenka

3.7

Tunel KJIETOK: DSyKapuoTH4yecKas U mpokapuotuueckas. OcobeHHocTH
CTpOEHHUSI TpOKapHOTHYecKOW KieTku. KierouHas creHka OakTepuil.
CtpoeHne sykapuoTHYECKON KieTKH. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM,
KMBOTHON M I'PUOHOM KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJHMKC, MX
¢dbyskuu. [Inazmarndeckas memOpana, e€ cBoiictBa 1 pyHkmmu. [{uTommazma




u e€ opranouapl. OTHOMEMOpPaHHBIE OPTaHOMIBI KJISTKHU: YHI0IUIa3MaTHIECKast
cetb (OIIC), anmapar I'ompaxku, Jm3ocoMsbl. [1oyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJIPUH, MIacTUAbL [IpoucxoxaeHne MUTOXOHAPUIA U TIIIACTH.
Buner mnactun. HememOpaHHBIE OpraHOUIB! KIETKUA: PUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, )KTYTUKU. DYHKIIMN OpPraHOUIO0B KJIETKU. BKitoueHus

3.9

Anpo — perymsTopHbiil 1eHTp KieTku. CTpoeHHe sapa: siaepHas 000JI0vKa,
KapHOILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOpT BEIIECTB B KIETKE

H(I/ISHGI[CSITCJ'II)HOCTI) KIICTKH

4.1

OOMeH BemecTB, WM METa0oIM3M. ACCUMIIIANNS (TUTACTUYECKUT OOMEH) U
TUCCUMUIIALUS (PHEPTeTHUECKU 0OMEH) — JIBe CTOPOHBI €AMHOTO IMpoliecca
Merabonm3ma. Tumbpl oOMeHa BEIIECTB: aBTOTPOMHBIA M TeTEPOTPOQHBIM.
Poib pepMeHTOB B 0OMEHE BEILIECTB U IPEBPAILICHIH YHEPTUU B KJIETKE

4.2

@otocunte3. CperoBass u TeMHOBas ¢a3pl (oTocuHTe3a. Peakiym
dbotocunTe3a. DhdexTuBHOCTS (PoTOoCcHHTE3a. 3HaUYeHHE (HOTOCHHTE3a JJIs
KU3HU Ha 3emsie. BrnusHue ycnoBuil cpeasl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UPYIONHe OakTepuu. 3HaYCHUE XEMOCHUHTE3a s
YKU3HH Ha 3emie

4.3

DHepreTU4YecKuii oOMEH B KJIeTKe. PacIieruieHue BemecTB, BBIJICICHUE U
aKKyMYJIMPOBAaHHE DSHEPTUHM B KJIETKE. JTallbl YHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue u ero Buabpl. KuciopogHoe oKuciIeHUe, WIM KIETOUYHOE
apIxanue. DPPeKTUBHOCT YHEPIeTHIECKOTO 0OMeHa
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Peakniun wmarpuunoro cunre3a. ['enermueckas wunHpopmanms u JIHK.
Peanuzanus renernyeckoit mHGopMauu B KieTke. [ eHeTHUeCKUd KOl U €ro
cBorictBa. TpaHckpunuuss — wmatpuuHbiii cuHtre3 PHK. Tpancmsmua —
6uocunres Oenka. Kogupoanue amuHokuciaoT. Pons pubocom B GnocuHTEe3e
Oenka

4.5

Hexnerounsie ¢popmbl xu3Hu — BUpychl. Mctopus otkpeitus Bupycos (J.1.
WBanoBckuii). OcCOOEHHOCTH CTPOCHUS W KHU3HEIACATEIHLHOCTH BHPYCOB.
bakrepnodaru. bone3snun pacreHuid, )XKMBOTHBIX W UYEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc wummynonedpunura uenoseka (BUY) — Bo3Oyaurens
CII1Ta. [TpodunakTruka pacipoCTpaHSHHs] BUPYCHBIX 3a00JICBaHHI

Pa3mHOXkeHNe 1 MHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounslii 1uki, WM SKM3HEHHBIM MUK KiaeTku. MHTepdaza m MHTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Perumkanms — peakius MaTpUIHOTO
cunateza JIHK. Crpoenue xpomocoMm. XpOMOCOMHBIM HA0Op — KapHOTHII.
JIMMJIOWIHBIE ¥ TalJIOWAHBI  XpOMOCOMHBIE HAOOpBL.  XpOMAaTUIBI.
[[uTosornyeckne OCHOBBI PAa3MHOXKEHHS M WHIWBUAYAIBHOTO PAa3BUTHUSA
OpraHu3MOB.

Henenue kierku — Muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoadinmre Ha
pa3HbIX CTaAUSAX MUTO3a. bUOIOrnuecKknii CMbICII MUTO3a
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®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe U mnosnoBoe. Buasl 6ecnonoro
pasMHOXEHHUS: JAEJICHHE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHuE, BEI€TATUBHOE  Pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €I0 3HAYEHUE JUIsl CEIEKIIUU
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[TonoBoe pa3MHOKEHUE, €T0 OTIMYHUS OT OECTIOIOrO.
Meiio3. Ctaguu menosza. IIporecchl, MpouCXoAsIIMe Ha CTagusiX Meno3a.




[ToBenenue xpomocom B Meiioze. KpoccunroBep. buonoruueckuii cMbIci U
3HAYEHHUE MEN03a

5.4

'amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TonoBble jkene3bl: CEeMEHHUKM W sSuyHUKH. OOpa3oBaHWEe W Pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIEepMAaTo30M 1, SHIEKIeTKa) — CIepMaTOreHe3 U
ooreHe3. (OCOOCHHOCTH CTPOCHMSI SIMICKIECTOK H  CIIEPMATO30HIOB.
OnnonorBopenue. IlapreHorenes

5.5

NunuBuayanbHO€ pa3BUTHE (OHTOTeHE3). OMOPHOHAIBHOE PAa3BUTHE
(oMOpmorene3). Jrtanbl AMOPHOHAIBHOTO Pa3BUTHSA Yy TO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, ractpyisiuus, opraHoreHe3. I[locTamOpuoHanibHOE
pazButue. TuUIBI TOCTAIMOPUOHAILHOTO PA3BHTHUS: MPSIMOE, HEMpsSMoe
(muuHoYHOE). BrnusHuMe cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuid. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEeMEHH, CTa/INH Pa3BUTHUS

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB

6.1

IIpeamer u 3amaum reHetuku. Mceropus pasButus TeHETHKH. Bxian
POCCHICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE T€HETUKHU. MeTO bl TeHETHKHU
(ruOpUI0IIOTUYECKUN, ITUTOTEHETUYECKHH, MOJEKYISIPHO-TeHETUYECKUNA).
OCHOBHBIE T€HETUYECKHE MOHATHUSA. ['eHeTHUeCKass CHMBOJIMKA, UCIIOIb3yeMast
B CX€Max CKpEIlVBaHUN

6.2

3aKOHOMEPHOCTH HACJEI0BaHUS MPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHaeneM.
MonoruOpuaHoe CKpeuuBaHue. 3aKOH €IMHO00pa3usi THOPUIOB IEPBOTO
IIOKOJICHUA. HpaBI/IJIO AOMUHHPOBAHUA. 3akou PACHICIUICHUA IIPU3HAKOB.
['umore3a ynctoThl ramet. [1oHOE U HETOTHOEe JOMUHHPOBAHHUE.
JluruOpumHoe  CKpelwBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHUS
NpHU3HAKOB. [[UTOreHeTHYeCKHe OCHOBBI TUTHOPHUIHOTO CKpEHIMBaHUSI.
AHamuzupyromee — cKpeuiuBaHue.  Vcmonb30BaHHWE — aHATU3HUPYIOIIETO
CKPEUIMBAHUS JJIs1 ONIPEICIICHHS] TEHOTHITA 0COOU

6.3

CueruieHHOe  HacienoBaHwe Tpu3HakoB. Pabora T. Moprana mo
CUEIUICHHOMY HacCJIeJOBaHUIO TeHOB. HapyieHue clerieHuss Te€HOB B
pe3yibTaTe KpOCCHHroBepa. XpPOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH.
I'eneTnyeckue KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpENeSeHHE Moja. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporaMmeTHbie opranu3mel. HacnenoBanue
IIPU3HAKOB, CIIEIUVIEHHBIX C MOJIOM

6.4

N3menunBOCTh. BUIBI N3MEHUMBOCTH: HEHACIICACTBECHHAS U HACIEICTBEHHAs.
Ponbe cpenpl B HEHACHEACTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKA
MOIU(UKAITMOHHOW W3MEHYMBOCTH. BapHalMOHHBIA ps M BapualOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE M KayeCTBCHHBIE
OpU3HaKM W WX Hopma peakuuud. CBoiicTBa  MOAM(PHUKAIIMOHHOMN
U3MEHYUBOCTH

6.5

HacnencrBennasi, wiM reHoTUNUYECKas, W3MEHYMBOCThb. KomOuHaTHBHas
M3MEHYMBOCTh. Mei03 M TMOJIOBOM MpOoLecC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalnroHHas W3MEHYMBOCTh. Kiaccudukamuss MyTaruid:
T€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. YacroTa M NPUUMHBI MYTaLUM.
Mytarennpie (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIECICTBECHHOU
n3MmenunBoctu H.U. Bapunosa




6.6

I'eneruxka denoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOIbl TE€HETHKHU
4eJI0BEKa: reHeaIOTUYECKUH, OJIM3HEIOBBIH, IIUTOT€HETUUECKU,
OMOXMMHUYECKHM, MOJEKYJIIpHO-TeHeTHUeckuii. COBpeMEHHOE OIpeIeiiCHuE
rE€HOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBaHUE, TCHOTUIIUPOBAHKE, B TOM YHUCIIE
¢ momomisto ITI[P-ananu3a. HaciaeacTBernHbie 3a001eBaHUS YeI0BEKa: TCHHBIC
Oome3nu, OONE3HM €  HACIEACTBEHHOW  IPEnpacIoyioKEHHOCTHIO,
XpoMocoMHBIe  Oose3Hn. CoMaThyeckue W TEeHEpPAaTUBHBIC MYTaIlHH.
[TpuHIMIBL 370pOBOTO 00pa3za JKWU3HH, AMATHOCTUKH, NPOPWIAKTHKA U
JICUEHUS T€HETHYECKUX 0o0JIe3HEH. Meanko-reHeTH4ECKOE
KOHCYJIbTUPOBAHKE. 3HAUYECHUE MEIUIIMHCKON I€HETUKH B MPEAOTBPALLECHUN U
JICUEHUH I'eHETHYECKUX 3a00JIeBaHUI YeIoBeKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa W TMPOLECC. 3apOKJICHUE CENIEKIIUU U JOMECTHKALIUS.
VYuenne H.M. BaBwmioBa o0 IieHTpax NPOUCXOXKICHUS W MHOT000pasus
KYJIbTYPHBIX pPAacTeHMU. LIEHTpBI NPOUCXOXKACHUSA NOMAIIHUX >KUBOTHBIX.
Copr, nopoja, mramMmm

7.2

CoBpeMeHHbBIE METOIbI CeIeKIIMU. MacCcoBbIi M MHANBUIYaTbHBIN OTOOPHI B
CEJICKIIMU pacTEeHUU U >KUBOTHBIX. OIleHKa 3KCcTepbepa. bin3kopoicTBeHHOE
ckpenuBanue — MHOpuAWHT. Yncras nuHUsA. CKpeluBaHUE YUCTHIX JIMHUM.
I'etepo3uc, wunum TtuOpuAHas cuwia. HeponcTBEHHOE CKpEUIMBaHUE —
aytOopuauar. OtnanéHHas rubOpuam3anus U e€ ycrnexw. VICKycCTBEHHBIN
MyTareHe3 M IMOJy4YyeHUEe MOJUIIIONA0B. J[OCTHXKEHUS CEeNEeKIUU PACTeHH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB

7.3

buoTtexHonorus kak orpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
coznanust pexomOuHantHoi JIHK u Tpancrennsix opranuszmoB. Kiertounas
nHxkeHepus. Kierounele KynbTypel. MUKpPOKIOHAIBHOE Pa3MHOKEHHE
pactenuil. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO039HCTBEHHBIX
OpraHU3MOB. JKOJOTUUYECKHE U dTHYecKue mpobiembl. MO — reHeTH4ecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI

11 KJTIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

DBOJIONMOHHAS ONOJIOTHS

1.1

DBOIIIONIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBupgerenscTBa 3Bomouud. IlaseoHTONOrMYECKUE: MOCIEI0BATEIHHOCTD
NOSBIICHUSI BUJIOB B MaJICOHTOJOTHUYECKOW JIETOIUCH, TEepeXOaHble (OPMBI.
buoreorpaduueckne: cxoacTtBo u paznuuue ¢ayH ¥ (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA U Pa3IUuusi 3MOPHOHOB pPa3HbBIX
BUZOB  TIO3BOHOYHBIX. CpaBHHTEIBHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, PYIUMEHTApPHBIE  OpraHbl, aTaBU3MbL.  MOJIEKYJISApHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHM3MOB HACJICICTBEHHOCTH K OCHOBHBIX
MeTa0OJIMUECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomtonmonHas Teopuss Y. [lapBuna. Ilpennocwiiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHXKYIIME CHJIBI BOJIOLUM BUAOB 10 JlapBUHY (M30BITOYHOE
pa3MHOXKEHME  NpU  OIPAHMYEHHOCTH  PECYPCOB,  HEONpPEIENEHHAS
W3MEHYHBOCTH, 00pH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBI OTOOP)

1.3

Cunrerndeckass teopus »Bomoid (CTD) um OCHOBHBIE €€ TIOJIOKCHHS.




MuxkposBosmtorys. [Tomynsmus kak eTMHAIA BUAA U SBOJTIOIUH

1.4

JBwxkymme cuiabl ((pakTopsl) SBOJIONUH BHIOB B MpUpojae. MyTallMOHHBII
nporecc 1 KOMOMHATHBHAS U3MEHYMBOCTb. [1OMy IsSIIMOHHBIE BOJIHBI M AP
reHoB. M3zomsmus w murpanus. EcrecTBeHHBIM OTOOp — HampaBiIsSIONTHI
daxTop sBomoIIH. DOPMBI ECTECTBEHHOTO 0TOOpA.

[Tprcnoco0NeHHOCT, OpPraHU3MOB KaK pe3ylnbTaT 3BOMIONUH. [Ipumepsl
npUcnoco0IeHU y OpraHu3MoB. ApoMop(O3bl U HANOAANTALINH.

Bun wu  BumooOpazoBanme. Kpurepunm Buma. OcHoBHbIE  (HOpPMBI
BU000pa30BaHus: reorpauyeckoe, YKOJIOTHIecKoe

1.5

MakposBomonus. DopMbl  3BOMIONUHU:  QuUIeTHYeCKas, JUBEPTreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTs 3BOTIONNUN

Bo3HMKHOBEHME 1 pa3BUTHUE KU3HU Ha 3eMJIe

2.1

I[OHayIIHBIe MNPpCACTAaBJIICHUA O 3apOXKACHHUU KU3HHU. HaquHe TUIIOTC3bI
BO3HHMKHOBEHHUS >KU3HHM Ha 3emuie: abWOreHe3 W MaHclepMus. XuMudeckas
OBOJIFOIIUA. 3KCH€pI/IMeHTa.HBHO€ MOATBCPIKACHUC XUMHUYECKOM 3BOJIIOIIUH.
HavanpHbie 3Tans 6nonorudeckoit sommronuu. ['unoresa PHK-mupa. Ilepsoie
KIETKM M uX JBoaonus. @POopMHUpPOBaHME OCHOBHBIX TIPYII KUBBIX
OpraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo 3paMm W nepuonaMm. Kartapxeil. Apxeickas u
npoTepo3oiickasi apel. Ilaneos3olickas spa W e€ mHepuoabl: KeMOPUHCKUH,
OPIOBUKCKUM, CHIIYPUHUCKUM, IEBOHCKUW, KAaMEHHOYTOJbHBIA, TEPMCKHUM.
Me3so30iicKkas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUM, METIOBOU.
Kaiinozoiickass 2pa W €€ TMepuojpl: MAJCOreHOBbI, HEOTCHOBBIN,
AQHTPONIOTEHOBBIN. XapaKTepUCTHKA KJIMMAaTa U TE0JIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIONUM  PACTUTEIBHOTO M JKUBOTHOTO  MHpA.
Apomopdo3bl y pacTeHUld u KUBOTHBIX. [losiBIIEHHE, pacBEeT M BHIMHpPAHUE
TPYII KUBBIX OPTaHU3MOB

23

Cucrema OpraHMYEeCKOro MHpa Kak oOTpaxeHue 3Boaouuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB
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DBOJIIOLIMS YEJIOBEKa. AHTPOIOJOTHS KaKk Hayka. Pa3BuTue npeacraBieHui o
MPOUCXOXKICHUN YeloBeKa. MeToabl u3ydeHus: aHtpororene3a. Cxoacrtsa u
pa3nuuus YyesloBeKa 1 )KUBOTHBIX. CHCTEMaTHUeCKOe MOJI0KEHUE YeTOBEeKa.
JBmxymme cuibl (pakTopbl) anTponorenesza. HacnencTBeHHass H3MEHYMBOCTD
U €CTEeCTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIHI
TpyZa, MBIIUIEHUE, pEYb

2.5

OcHOBHEBIE CTaAuu U BCTBU 3BOJIOIMU YCJIIOBCKA: aBCTPAJIONUTCKH, YemoBek
ymenbid, YemoBek mnpsMoxomsaumuid, YenoBek HeaHaepTalibCkuii, YemoBek
pa3yMmHbIid. Haxoaku uckonaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBaHMs, 001aCTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUS

2.6

YenoBeueckne  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOICOMTHAS
(eBpasmiickasi), HErpo-aBCTpAJIOWAHAS (PKBATOpHUATbHAS), MOHTOJOUIHAS
(a3marcko-amepukaHckas). UepThl NPUCIOCOOJEHHOCTH TMpeACTaBUTEICH
YCJIOBCUYCCKUX paC K YCIOBHUAM CYIICCTBOBAHUA. E,Z[I/IHCTBO YCJIOBCYUCCKUX
pac. Kputuka pacuzma

OpranusMbl 1 OKpyXKaromias cpeia

3.1

DKOJIOTHS KaK HayKa. 3aJauyd U pa3zieibl SKOJOTUH. METoAbl S3KOJIOTHYECKHUX
UCCIIEIOBaHUNA.  DKoJormueckoe  MupoBo33peHue. Cpeapl  oOuUTaHHA
OpTaHU3MOB: BOJIHAA, Ha3eMHO-BO3/IyIITHAS, IMOYBCHHA,




BHYTPUOpPraHU3MEHHAasI

3.2

Oxonornueckue (Qakropel. Kimaccudukamums skojgorudeckux  (GakTOpoB:
abuoTnyeckre, OMOTHYECKHE W AHTPOINOTeHHbIE. J[eHCTBHE HKOIOTHYECKUX
(GhakTOpOB HA OPraHU3MBI

3.3

AbuoTtnueckue (pakTopbl: CBET, TEMIIEparypa, BIAXHOCTb. DoTonepnoansm.
[IpucniocoOeHuss OpraHu3MOB K JCHCTBHIO aOMOTHYECKUX (HaKTOPOB.
buosornueckue puTMsl

3.4

buotnueckue daktopbl. Buasl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, MapasuTH3M, MYTyalli3M, KOMMEHCaIN3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aUMOJCUCTBUM  JUIsl  CYHIECTBOBAHHUS  OPraHU3MOB B  IPUPOJHBIX
cooOmiecTBax

3.5

DKOJIOTHYECKUE XAapPaKTCPUCTHKU  TIOIMYJIAIHUU. OCHOBHBIC  ITOKAa3aTEIIH
Momyaiauuu: 4YUuCJICHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
MUIpanus. I[I/IHaMI/IKa YHUCJICHHOCTH MOIMYJIAINNU U eé peryisanusa

COOGH.IGCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (muiieBas). Buasl-momuHanTel. CBsI3M B
OuoreHo3e

4.2

DKoyiorudeckue cuctembl (3Kocuctembl). I[lonsitue 00 »sKocucTeMe U
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BellecTB M TOTOK DSHEPIUUd B
skocucteme. Tpodudeckre (TMHUIIEBBIE) YPOBHU SKOCUCTEMBI. [IHieBbie menu
u ceru. OcCHOBHBIE TIOKa3aTed »SKOCUCTEMbI: Ouomacca, TMPOIYKLHS.
DKOJIOTUYECKUE MUPAMHUIBI: TTPOIYKIINH, YUCICHHOCTH, OnoMaccel. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyIIsiiusl, pazsutue. Cykieccus

4.3

[IpupoaHbie PKOCHUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMa XBOHWHOIO
HJIM IIUPOKOJIMCTBCHHOI'O JIECa.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
Buonornyeckoe M XO34WCTBEHHOE  3HAUYEHHWE  ArpodKOCHCTEM U
ypOOIKOCUCTEM.

buopaznoobpazue kak (akrtop ycroitumBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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VYuenne B.U. Bepnanackoro o Omochepe. I'panuribl, coctaB U CTPyKTypa
6uocdepsl. Kuoe BemiectBo U ero ¢pyHkuuu. OcodeHHocTu Ouochepsbl Kak
rio0anbHOM 3KOCUCTeMBl. JIlMHaMHU4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ounocepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHE IUKIBI SJIEMEHTOB
(yrnepopa, azora). 30HaIbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITN

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTeHHBIC U3MEHEHHUsT B Onocdepe.
I'mobGanpHBIE YKOIOTHYECKUE TTPOOIIEMBI.

OcHOBa palNMOHAIBHOTO YIPABICHUS TNPUPOIHBIMH pecypcaMd U HUX
UCTIONIb30BaHue. JJoCTIKeHUsT OMOIOTHH U OXPaHa MPUPOJIBI




		2025-09-29T09:13:48+0300
	ШМАГЛИЙ НИНА ИГОРЕВНА




